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EXECUTIVE SUMMARY
The objective of this document is to identify constrains and enablers for the smooth introduction
of demand response technologies by: (1) studying the existing legislative frameworks, as well
as the most expected regulatory and market trends; and (2) identifying social and ethical
barriers, in order to design a highly effective FLEXCoop consumer engagement framework.
This is done at EU level and for both FLEXCoop test sites: The Netherlands and Spain.
First, the FLEXCoop project is analysed within the existing energy market regulation and
status. Three main subjects are tackled: (1) electricity markets for domestic consumers, (2)
energy self-consumption for prosumers and (3) demand response. The current European Union
regulation is not explicit regarding a clear demand response framework, neither for selfconsumption and aggregation. However, first notions have been progressively included in the
Energy Efficiency Directive (2012/27/EU) and the Network Codes. In contrast, major changes
are envisaged within the directive proposal – COM (2016) 0860 - that will require Member
States to introduce conducive legal frameworks to guarantee and foster demand response
market participation, direct or through aggregators (also retailers or independent ones).
In the Netherlands, markets are open to demand-side flexibility resources, but competition over
them is not incentivised. Third-party aggregators are compelled to negotiate agreements with
balancing responsible parties (BRP) in order to be able to sell loads in electricity markets. Dutch
BRPs may also apply demand response loads in their own area depending on the activities of
the balancing market. This is an implicit demand response scheme triggered by near real-time
public imbalance positions and prices which enable BRPs to participate to the stability of the
grid. Still, it is estimated that 1.5 GW of demand-side flexibility, including self-generation,
might be present in the electricity market. Demand response resources are mainly pooled from
greenhouses, hospitals and small heat and power systems. Besides, existing net metering
schemes for small consumers do not promote an efficient management of self-generated energy.
In Spain, regulation almost impede any type of participation of demand response in electricity
markets, given that the only operative scheme is the scarcely-activated interruptible load
programme for large industrial consumers. Furthermore, the regulated electricity price variation
for domestic consumers (around 5 c€/kWh between peak and valley hours) and minimum
requirements for wholesale participation (generation capacity above 50 MW) are not attractive
for any type of demand response at domestic level. Aggregation is still not legal, and domestic
engagement in self-generation is really low due to financial restrains, known as “sun taxes”.
Within this context, the FLEXCoop pilot run ambitions would be to:
 For cooperatives acting as retailers (Spanish case), optimise its purchasing bids in the
daily spot market since their users’ demand is better controlled and managed.
 For pilot users with self-generation assets (Dutch case), manage demand flexibility to
achieve higher self-coverage of energy demand, thus saving on grid electricity supply.
 Estimate and aggregate demand flexibility and simulate events to calculate retributions
as a result of an eventual participation in the wholesale spot market and/or in the balancing
markets.
 Offer advice for energy consumption optimization for those with multiple-period
discrimination tariffs. Promote the tariff shift from single period tariffs.
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 Offer advice for energy savings and energy optimization at home as a result of the data
analysis of comfort preferences and energy usage patterns of the participating pilot users.
Second, suggestions for the FLEXCoop engagement strategy are generated according to the
domestic users’ survey carried out in task T2.1, which gathered around 200 responses in each
FLEXCoop living lab. In both cases, the FLEXCoop engagement strategy should ensure: (1) a
simplified, intuitive and clear description of the project, (2) full protection of privacy rights, (3)
contracting rules ensuring consumers’ rights protection, and (4) remuneration schemes based
on transparency and fairness.
Beside this, confidence towards energy cooperatives and technology attractiveness towards the
FLEXCoop app or web-based solution should be exploited in Spain. While the Dutch
experience should be focused more on improvements regarding self-consumption and
awareness increase about conditions for demand response participation.
Finally, FLEXCoop opportunities and threats are analysed within the most possible future
scenarios according to: (1) the most advanced and competitive demand response markets in
Europe and (2) the future legal framework envisaged on the 2016 Winter Package proposals for
the electricity and renewable energy directives, and the future 2030 EU-wide energy objectives.
When compared with the most advanced countries allowing aggregated load acceptance in a
range of markets in Europe, the Netherlands presents a partially open status, while Spain should
be considered as closed for demand response. The FLEXCoop results should be strategically
presented and disseminated in order to help national legislators and stakeholders to define the
adequate frameworks for independent aggregators and demand response full market
participation, as required in the European Commission proposal.
The most tangible FLEXCoop challenges the Netherlands should cope with, are the following:
 Coping with the requirements that the heat transition will demand. 7 million households
must be transformed from gas-based systems to CO2-neutral heating before 2050. Also,
gas extraction is to be halted by 2030, and fossil-fuel cars will not be sold from 2035 on.
 Enabling independent aggregators to trade demand flexibility in markets without the prior
permission of third parties. This issue is hindering the optimal participation of
independent aggregators to the demand response markets.
 Markets’ opening to demand response will necessary require the modification of the
current successful model of balance responsible parties’ passive balancing for implicit
demand response.
The most relevant challenges in Spain for FLEXCoop are:
 Enabling a more active participation of domestic users in self-generation to allow the
increase of renewable energy sources on the electricity mix, especially from distributed
generation. Today, large-scale of renewable energy projects maintain the traditional
market structure (hydro/wind with more than 80% of the renewable installed capacity).
 Opening markets to demand response participation, as well as to prosumers and
aggregators.
 Allowing smart meter data access to third parties, such as aggregators, in near-real time.
 Ensure that market-based prices would deliver better price signals for consumers in
implicit demand response in Spain, correcting the current low gap between regulated tariff
top and bottom prices in the same day.
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ABBREVIATIONS
ACRONYM MEANING
ACER

Agency for the Cooperation of Energy Regulators

ACM

Authority for Consumers and Markets (Spain)

AESG

Agreement on Energy for Sustainable Growth

aFRR

Automatic Frequency Restoration Reserve

AMI

Advanced Metering Infrastructure

API

Application programming interface

APX

Amsterdam Power Exchange

BIM

Business Integration Manager

BRP

Balance Responsible Party

BSP

Balance Service Provider

CAGR

Compound Annual Growth Rate

CEER

Council of European Energy Regulators

CNMC

National Commission for Markets and Competition (Netherlands)

CO

Confidential, only for members of the Consortium (including the Commission Services)

CRM

Capacity Remuneration Mechanism

D

Deliverable

DA

Day-Ahead Market

DER

Distributed Energy Resources

DR

Demand-Response

DRMS

Demand - Response Management System

DRS

Demand-Response settlement

DRSR

DRS and remuneration

DSM

Demand Side Management

DSO

Distribution System Operator

DSR

Demand Side Resources

DSS

Dispatch Service System

DSU

Demand Side Unit

DoW

Description of Work

EC

European Commission

EE

Energy Efficiency
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EED

Energy Efficiency Directive

EMO

Energy Market Operator

EMS

Energy Management System

ENDEX

European Energy Derivatives Exchange

ENTSO-E

European Network of Transmission System Operators for Electricity

ESDN

European Sustainable Development Network

ETS/non-ETS Emission Trading System / non- Emission Trading System
EP

European Parliament

ESB

Message Oriented Middleware

EU

European Union

EV

Electric Vehicle

FCR

Frequency Containment Reserve

FLOSS

Free/Libre Open Source Software

FRR

Frequency Restoration Reserve

G2V

Grid to vehicle

GDEM

Global Demand Manager for Aggregators

GDPR

General Data Protection Regulation

GHG

Greenhouse Gas

GUI

Graphical User Interface

H2020

Horizon 2020 Programme

ICT

Information and communication technology

ISP

Imbalance Settlement Period

ID

Intraday Market

IEQ

Indoor Environmental Quality

IPR

Intellectual Property Rights

IPS

Integrated Power System

L

Law

LDEM

Local demand energy manager

mFRR

Manual Frequency Restoration Reserve

MGT

Management

MIBEL

Iberian Electricity Market

MS

Milestone

NEEAP

National Energy Efficiency Action Plan
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NRA

National Regulatory Authority

nZEB

Nearly Zero-Energy Buildings

O

Other

OMIE

Operador del Mercado Ibérico-Polo Español

OMIP

Operador del Mercado Ibérico-Polo Portugués

OS

Open Source

OSB

Open Smart Box

OSB

Open Smart Box

OTC

Over the counter

P

Prototype

P2H

Power-to-Heat

PCM

phase change materials

PM

Person Month

PMV

Performance, measurement and verification

PRP

Programme Responsible Party

PU

Public

PV

Photovoltaic

PVPC

Precio Venta a Pequeño Consumidor (regulated tariff in Spain)

R

Report

RD

Royal Decree

REE

Red Eléctrica Española

RES

Renewable Energy System

RR

Replacement Reserve or Regulating reserve

RTD

Research Technology development

RTD

Research and Development

SEAC

Security Access Control

SEM

Single Electricity Market

SLA

Service Level Agreements

SM

System Manager

SME

Small- and Medium-size Enterprises

TEN-E

Trans-European Networks for Energy

TFEU

Treaty on the Functioning of the European Union

TM

Task Manager
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ToU

Time of Use

TSO

Transport System Operator

VAT

Value-Added Tax

V2G

Vehicle to Grid

VOC

Volatile Organic Compounds

VPP

Virtual Power Plant

VRES

Variable RES

VTES

Virtual Thermal Energy Storage

VTESM

Virtual thermal energy storage module

WP

Work Package

WSN

Wireless Sensor Network

Y1

Year 1
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1. INTRODUCTION
The European Union Member States have achieved high degrees of coordination in different
market sectors, such as the good and service markets to favour free competition of producers
and service providers throughout the Union. This competition has played a positive role for
companies, with access to a broader market of more than 400 million potential consumers, and
for citizens that benefit of higher variety of products and services at better prices. This is not
still the case for the electricity markets, where, despite the fact that the energy can be generated
and consumed at any point of the Union almost instantly, producers, balancing responsible
parties, traders and consumers are still tied to local rules and geographically limited markets
and regulations.
However, the electricity sector in Europe has undergone a huge transformation in several steps
that take us to the present situation. Initially, the underdevelopment of transmission grids
originated a large number of small companies that produced limited amounts of energy for a
local demand. As the distribution grids grew, companies merged and united in today’s large
energy corporations at national level in a vertical business model comprising the full process
from energy generation to distribution and sale to final consumer.
The first EU directive in 1996 (96/92/EC) about the electricity sector was the first attempt for
a harmonised homogeneous energy internal market, aiming at protecting consumers, expanding
competition and declaring the energy supply as a right for all European citizens. This directive
separated the activities of generation, transmission, distribution and trading to ensure fair
competition at each level among the acting companies. A recast was made in year 2003
(2003/54/EC) to remove barriers to competition, and get closer to a true single market.
Ambitious decarbonisation targets were set, by means of a firm bet for the renewable energy
generation and the heat and power technology.
The last EU directive proposal for the unification of the internal energy market became public
with the latest 2016 EC’s Winter Package. This directive proposal, still under discussion in the
EU institutions, constitutes a third push towards the creation of a single European Electricity
market, setting more ambitious carbon targets for the Union as a whole, and extending the role
of the consumers as active players in a market that has been the playground of large generation
and distribution companies.
Although the importance of demand side mechanisms had been stressed in previous directives
like the Energy Efficiency Directive (EED) 2012/27/EC, little has been done regarding Demand
Response (DR), to adapt the demand to the needs of the grid, and to the generation profile of
clean but variable generation technologies. To boost the use of DR more actors should be given
access to a new market where response from the demand side competes in equal conditions
with generation side in the wholesale energy market and in the ancillary and in the balancing
services markets. This ideal situation is still far for domestic consumers due to the low
consumptions of each dwelling and the complexity of dealing with a large number of active
players in the electricity market. This can only be done by means of an entity that acts as a
demand flexibility aggregator of many domestic consumers and prosumers and represent them
in the electricity markets.
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The aim of the FLEXCoop project is precisely the design and creation of tools and business
models to open the electricity markets to domestic consumers from the side of the demand
management, through the figure of a demand aggregator. This role of demand aggregator is
played by the energy cooperatives, that assess, forecast, aggregate, trade, supply and settle the
demand flexibility generated by their members and customers.
The first step for the development of such system is to know the requirements of the final users
of the FLEXCoop solutions, on one side the aggregating cooperatives and on the other, the
demand flexibility providers or consumers. This analysis was the objective of the project
deliverable D2.1. The second step is to know the existing limitations and enablers in place by
the current regulatory framework throughout Europe, and in particular in the two sites selected
to demonstrate the FLEXCoop solutions: The Netherlands and Spain. This is the objective of
the present document.
This document is structured in several chapters according to the contents. After presenting the
objectives and the methodology used to reach those objectives, a thorough review of the
European legislation, targets and directives that are applicable to all Member States is done at
chapter 4. Then a similar analysis is carried out at national level at each pilot demonstration
site, in chapters 5 and 6, with a final conclusion on what to expect and the ambitions of the pilot
demos within the current regulatory framework at each country. At national level, market
situations and insights are shown. The three market analysis include the most relevant markets
for the exploitation of the FLEXCoop solution. These markets, where flexibility can be traded,
are the electricity wholesale market for cooperatives and aggregators, the ancillary service
market for aggregators, and the self-consumption market for prosumers.
Besides regulatory enablers and barriers for DR development there are other barriers or
incentives that refer to ethical and cultural aspects. An analysis of these barriers and incentives
as perceived by cooperative members that may become demand flexibility providers through
their energy cooperative is also done in chapter 7 of this document.
Finally, the necessary regulatory changes to open the markets to demand side response for small
consumers is done, comparing the two demo sites with the proposed regulatory changes of the
new EC’s directive proposal and the situation of the most performing countries in this matter.
It is important to know the strengths and weaknesses of the countries that are doing best to take
them as examples of successful implementation of effective regulations, having in mind the
gaps of their regulatory frameworks and the issues and learnings from their most advanced
position. This analysis is done in chapter 8, covering as well, the most likely and necessary
regulatory reforms to be done in the pilot demo countries to enable the full potential of the tools
and business models developed by FLEXCoop.
The FLEXCoop project is basically focused on explicit DR, in other words, incentive-based
DR, where consumers are incentivised by a retribution mechanism to make available their
demand flexibility. Regulatory and cultural barriers are also tackled for implicit DR, also known
as price based DR. This type of DR is discretional to consumers that react as a result of energy
price signals to differ or change their consumption patterns. However, the distinction between
this two types of DR is porous, and implicit DR may also apply to FLEXCoop.
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2. CONCEPT AND DELIVERABLE OBJECTIVE(S)
Deliverable D2.2 presents the current regulatory framework, market status, and socio-economic
and ethical barriers and incentives as a result of the development of T2.2 Legal, Regulatory,
Socio-Economic and Market Design Analysis. As defined in the Description of Work (DoW),
this task analyses current and future legislation and policies designed to achieve the 2020, 2030
and 2050 clean energy targets, including the 2016 Winter Package proposals. After a revision
of the EU electricity regulatory and market status, the focus is set over the two FLEXCoop
living labs territories: Netherlands and Spain. In addition, social, cultural and ethical aspects
are studied to identify trends and challenges to provide a prosumer-centric DR framework for
enhanced consumer empowerment, awareness and engagement. The research done in T2.1
“Elicitation of Stakeholders’ Characteristics and Requirements” is completed by looking into
the ethical, social and cultural barriers in the two living labs. The results are useful inputs for
the definition of the FLEXCoop business models in T2.3, and the definition of the FLEXCoop
pilots’ ambitions.
The work package objectives covered are twofold:
 To study the existing legislation and regulatory frameworks at national and EU levels,
with special focus on the current status in the two living lab countries and the future trends
derived from the EU communications and directive proposals on the way. In this way, an
assessment on how far the FLEXCoop deployment can actually go at each lab will be
done, and the regulation shortcomings to allow for a full consumer-centric market place
development will be tackled to overcome legislative and regulatory barriers and boost the
participation of domestic consumers in DR markets.
 To identify social and ethical issues and challenges in the context of DR and design a
highly effective consumer engagement framework. The aim is to find out the important
incentives and barriers that domestic prosumers and cooperative members may have
towards their participation in DR markets by means of their energy cooperative.
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3. METHODOLOGY
The present deliverable analyses the prevailing legislation and regulatory frameworks in the
pilot sites with respect to electricity markets for domestic consumers, balancing services and
DR and identify constrains and restrictions for the smooth introduction of innovative DR
technologies and business models in the energy markets. This task receives inputs from end
users from T2.1 “Elicitation of end users’ requirements”, and outputs are conceived to feed
T2.3 “New Business Models for Demand Response” to pave the way for the final outcome of
the work package in task T2.5 “Smart Grids Interoperability Standards Analysis and overall
system architecture design”. A schematic diagram of the work-package activities and the
relationship among WP tasks and other work packages is depicted below.
T2.1
T2.2
T2.3

T2.4

End user req
Regulation

System architect.
T2.5

Business model
WP3
M&V & DR settl. Demand Flexibility Modelling

WP4

Data Acquisition

WP5

Tools for Aggregators

WP6

DER Registry & Marketplace

Figure 1: WP2 Task dependence scheme
The list of sequential tasks that make up work package 2 (WP2) “Use cases, Stakeholder
requirements and Architectural Design” is available in the following table. In a bottom-up
approach, the system design architecture stems from the end users’ requirements (both domestic
consumers and cooperative aggregators) and the current and future regulatory framework, that
is defined by the national regulations, whose legal basis are the EU directives approved by the
European Parliament.
WP2 TASKS
2.1 Elicitation of Stakeholders’ Characteristics and Requirements
2.2 Legal, Regulatory, Socio-Economic and Market Design Analysis
2.3 New Business Models for Demand Response
2.4 Definition of Monitoring & Verification Methodology for DR settlement and remuneration and Key
Performance Indicators
2.5 Smart Grids Interoperability Standards Analysis and overall system architecture design

Table 1: WP2 set of tasks as described in the DoW
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Regulation and market status
The electricity markets are highly regulated markets all over the European Union member
countries. The revision of the current status of the regulatory framework and the market
structure is made following a matrix methodology. On one hand, three main subjects are
considered relevant for the FLEXCoop project. These are, from general to specific: Electricity
market for domestic consumers, the energy self-consumption market for prosumers and finally,
the DR markets. On the other side, analysis focuses on three specific territories that are EU,
Spain and the Netherlands. Future regulatory trends, at the light of the new EU communications
and directive drafts are depicted. A scheme representing the followed methodology is showed
below.
EU Directives
Electricity Market
Self Consumption
DR

Living Lab Spain
Regulations
Market structure

Living lab The Netherlands
Regulations
Market structure

Electricity market
Self-consumption
DR market
Trends

Figure 2: Methodology scheme for regulation and market analysis
Two aspects are analysed at each living lab country, namely the market regulations and legal
restrictions, and the actual market structure in place for every one of the analysed markets. In
this sense, key players, market places, actors, mechanisms and prices are included and the
relevant aspects for the FLEXCoop project are tackled in detail.
In each living lab, the overall electricity market operations are -revised, emphasizing the
markets where the FLEXCoop solution is envisioned to play a role. This is the case of:
 Wholesale market (day-ahead and intraday markets, players, volume, prices)
 Ancillary balancing services market (adjustment bands, players, volume, prices)
 Retail market for domestic consumers (traders, tariffs, free and regulated markets)
With this general framework, the current status of self-consumption and DR, both explicit and
implicit, is checked. Market barriers and enablers for a smooth integration of DR through
aggregators are identified and discussed.
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Domestic end users’ barriers and incentives
The identification of social, cultural and ethical barriers and key factors is based on the results
of the FLEXCoop domestic end user’s survey and workshops carried out during T2.1. In
summary, the survey gathers around 200 responses in each FLEXCoop living lab, Spain and
the Netherlands. The questionnaires had a particular chapter about incentives and barriers
perceived by end users about their potential participation in explicit demand-response open
markets as proposed by the FLEXCoop project.
Additionally, each of the living labs hosted a workshop for consumers in which further insights
were gathered. Workshop’s attendance objective of 6 to 10 participants was accomplished in
order to ensure a dynamic participation and debate. More information about the survey and the
workshops’ dynamics and methodology can be found at D2.1.
In both cases, living lab participants are cooperative members of Som Energia in Spain and
ODE in the Netherlands, thus awareness, knowledge and commitment level is above what an
average consumer would express. This condition can be perceived through the survey responses
and, even more, on workshop attendants’ attitude towards sustainability, renewable sources
deployment, energy cooperatives trust and energy management innovation at household level.
Explicit DR implementation exploiting the cooperative figure as flexibility aggregator, as
proposed by the default FLEXCoop business model, implicitly requires the involvement of this
type of consumer.
Findings are compiled and presented in order to generate suggestions for effective engagement
strategies. The resulting recommendations are classified by the level of importance given by
each living lab participants and by their relevance for the pilot phase, and post-project phase
(future deployment).

Future trends
Finally, FLEXCoop opportunities and threats are analysed within the most possible future
scenarios. These scenarios are defined with two major sources. First, the status on the countries
that have advanced the most to enable a competitive and functional DR market outside and
inside the EU, since these countries are exemplary and represent models to follow for the rest.
Second, the future legal framework envisaged on the 2016 Winter Package proposals for the
electricity and renewable energy directives, and the future 2030 EU-wide energy objectives.
This is complemented with the evaluation and perspectives that key actors at EU level have
done over the EC proposals.
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4. REGULATION AT EU LEVEL
The EU foundations rely on treaties approved voluntary and democratically by all EU Member
States. Treaties set objectives, institutional rules and decision-making directions for the EU and
its relation with Member States. EU areas of competence are also set in those treaties. The
Treaty of Lisbon is, in this sense, the basis for the EU energy regulation because it introduced
the Article 194 “Energy” of the Treaty on the Functioning of the European Union (TFEU). The
TFEU establishes the main four objectives in regard with the internal market, namely [1]:
 Ensure the functioning of the energy market;
 Ensure security of energy supply in the Union;
 Promote energy efficiency and energy saving and the development of new and renewable
forms of energy; and
 Promote the interconnection of energy networks.
As consequence, different types of legal acts have been established. Within the EU, legal acts
are classified as follows:
 Regulations: binding legislative acts that must be adopted EU-wide. They are directly
applicable, so none domestic transposal is required for rights/obligations to enter in force.
 Directives: binding legislative instruments that might be addressed to specific Member
States or to all of them. Directives establishes goals to achieve, but countries are entitled
to decide the means to do so. Once adopted, Member States must transpose its contents
to the national regulation.
 Decisions: binding and directly applied, decisions can be addressed to Member States or
individual organizations or companies.
 Recommendations/resolutions/opinions: these are non-binding instruments intended to
allow the different institutions to make their views known and to suggest a line of action
without imposing any legal obligation
 Commission Communication: policy document without mandatory authority published
by the European Commission in order to state its position on a topical issue.
National authorities have to adapt their laws to meet the goals established, but are free to decide
how to do so. Each directive specifies the date by which the national laws must be adapted
giving national authorities the room for manoeuvre within the deadlines necessary to take
account of differing national situations. Directives are used to bring different national laws into
line with each other, and are particularly common in matters that affect the operation of the
single. As legal instrument for achieve this objective the National Implementing Measures are
texts officially adopted by the authorities in a Member State to incorporate the provisions in a
directive into national law. These texts are sent to European Commission by national authorities
and are scrutinized to ensure that they will actually implement in that Member State all the
measures required in the directive.
Within this legal framework, the EU has progressed in order to achieve a liberalised internal
energy market for both electricity and gas through three consecutive legislative packages. For
the electricity market, these instruments have been the Directive 1996/92/EC, the Directive
2003/54/EC and the Directive 2009/72/EC, all concerning common rules for the internal market

WP2 – Stakeholders Req., Business Models, Architecture Design

 FLEXCoop Consortium

Page 18 of 96

HORIZON 2020 –773909 – FLEXCoop D2.2 – Regulatory, Market. Socio-econ. and Ethical Context Analysis
in the Pilot Sites and anticipated (short- and mid-term) evolutions

in electricity. Member States, consequently, have translated these policies into their national
legislation.
Currently, the EU energy policies are undergoing a process of renewal in order to tackle its
most pressing challenges, such as dependence on energy imports, global increase of fuel prices,
the cost-efficient integration of variable renewable energy sources, the trend towards
decentralized renewable energy production, the evolving role and stronger participation of
energy customers (both households and industrial customers) and the requirement to ensure the
security of supply in short and long term, efficiently and at affordable costs.
To overcome these issues, the EU´s energy strategies share a vision where secure, affordable
and clean energy will freely flow across borders within the EU. The aim has been set at the
consolidation of an interconnected European electricity market with a prominent consumption
share from renewable local generation sources and convergent prices among Member States.
This vision is common to the European Energy Security Strategy [2], the Frameworks for
Climate and Energy for 2030 [3] and 2050 [4] and the strategy for a European Energy Union
[5] and its subsequent policy packages and proposals.
Since its launch in 2015, the energy union has been one of the ten priorities of the European
Commission. The development of a liberalised and competitive internal energy market is a
strategic instrument that guarantee market access for all suppliers and give consumers the
opportunity to choose among gas and electricity companies with reasonable prices. Moreover,
the promotion of energy efficiency across the energy chain and the envisioned leadership as
global renewable energy generator are EU´s key policy areas that will allow the achievement
of the 2020, 2030 and 2050 targets on climate change mitigation and energy efficiency.

ENERGY
STRATEGY.
YEAR

GREENHOUSE GASES
REDUCTION
COMPARED TO 1990

SHARE OF
RENEWABLE
ENERGY
CONSUMPTION

ENERGY EFFICIENCY
COMPARED TO BUSINESSAS-USUAL SCENARIO

2020 [6]

20%

20%

20%

2030 [3]

40%

27%*

30%

2050 [4]

80% - 95%

-

-

* On January 2018, The EP voted to increase this objective up to 35% [7]

Table 2: Energy strategy objectives for 2020, 2030 and 2050
In an equal level of importance, the EC is currently looking forward to the convergence of the
Information and Communication Technologies (ICT) sector and other key sectors, as Energy.
Besides the newly regulation on data protection, data ownership is currently under discussion
in order to fully unleash the potential of the data market and the digital data economy, as stated
in the EC communication titled “building a European data economy” [8].
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As a consequence, the electricity system is called to be transformed and to become a strategic
cornerstone towards the decarbonisation of the energy sector and the economy. On the supply
side, the generation of low-carbon energy will depend on the growing share of electricity from
renewable sources. Research and innovation are needed to effectively ensure a stable electricity
supply from variable energy sources based on sunlight, wind and rainfall. On the demand side,
the share of electricity in the total energy consumption is bound to grow as electric vehicles
(EV) are expected to diminish transport sector´s fossil fuel dependence, set around 94%
nowadays. Not only may electric vehicles produce higher peaks of electricity demand, but they
also may provide new storage services to the grid. Similarly, building´s heating is also likely to
shift to a greater use of electric devices such as heat pumps, keeping in mind that gas prices are
still more reasonable and competitive for households than electricity prices [9], but considering
the EU policy trends towards a low carbon economy.
For this reason, a fourth legislative package is now under discussion. Although its contents are
discussed through the present chapter, the EC proposal introduces key definitions towards
demand response, that are essential given the purpose of this document. These are [10]:
 “Demand response” is defined as the change of electricity load by final customers from
their normal or current consumption patterns in response to market signals, including
time-variable electricity prices or incentive payments, or in response to acceptance of the
final customer’s bid, alone or through aggregation, to sell demand reduction or increase
at a price in organised markets.
 “Active consumer” is a customer or group of customers who consume, store or sell
electricity generated on their premises, including through aggregators.
 • “Aggregator” means a market participant that combines multiple customer loads or
generated electricity for sale, for purchase or auction in any organised energy market;
 “Independent aggregator” means an aggregator that is not affiliated to a supplier or any
other market participant.
4.1. ELECTRICITY MARKET REGULATION
Electricity supply is a basic service for all European citizens. European directives have
highlighted the essential character of this service throughout all the Member States. The starting
point in most European countries was a number of vertical large companies working locally in
a natural monopoly regime. These companies, were the result of the integration of smaller
companies and eventually became one of the national public electricity companies. Eventually
the state became the market regulator, deciding the investments needed in the generation
systems and distribution grids and fixing the consumers’ tariffs.
Since the mid 90’s the European Union has been setting the necessary measures to ensure
electricity supply as a citizenship right while ensuring a free, open market that boosts
competitiveness among companies and players. Directive 96/92/EC [11] starts the liberalisation
of the electricity market, separating the vertical electricity supply into four different activities,
and forcing companies to separate business according to this structure:
 Generation: these companies produce and sell electricity to the wholesale market.
Currently this is free market activity, strongly affected by the overall demand, the
technology constraints, the primary fuel availability and prices and the wholesale market
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rules. Entry barriers for fossil fuel technologies are high due to the high investments
needed for large size plants. They also need authorisation from the public energy
authorities.
 Transport: these companies transfer the electricity from the large generation plants to
the main consumption areas through high tension grids. Currently this is a regulated
activity, usually performed by a Transport System Operator (TSO) that deals with the
grid technical constraints and takes care of the grid balancing activities. Investments are
usually high and long-term return and their efficiency and performance objectives are
defined in the public energy roadmaps. Transport fees are regulated by the energy public
authority.
 Distribution: these companies distribute the energy locally to consumers in medium and
low voltage grids and are responsible of the grid extension to all consumers. This is
usually a regulated sector since it is monopolised by the distribution grid owner company
at local or regional level. Investments are usually high and their efficiency and
performance ratios are defined in the public energy roadmaps. Distribution fees are also
regulated by the energy public authority.
 Trading: these companies buy energy in the wholesale market and sell it in the retail
market, paying the grid fees to the system operators (TSO and DSO). This is also a free
market where many companies and energy cooperatives play as the assets required in this
activity are limited. For the same reason, a high number of competitors limit the margins
in this operations.
Between 1996 and 2009, three consecutive legislative packages were adopted in order to
harmonize and liberalise the Union’s internal energy market. These packages of measures
addressed market access, transparency and regulation, consumer protection, support for
interconnection and adequate levels of supply. Thanks to these measures, new electricity
suppliers can access the markets of the Member States, while industrial and domestic consumers
can already choose their supplier freely. Other Community policies related to the internal
energy market address the security of electricity, gas and oil supply, as well as the development
of trans-European electricity and gas transport networks.
The most relevant instruments generated to remodel the electricity market over the last decade
are listed below. The last policy proposal package published by the Commission in 2016 is not
included here as it is covered in detail at a later stage. Similarly, the general data protection
regulation and the European data economy communication are also tackled in detail at a later
stage.
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DENOMINATION
Delivering a New Deal
for Energy consumers
(03/03/2016)

TYPOLOGY

SUMMARY

Communication
from the
Commission
COM(2015) 339

A step forward for the Energy Union implementation, this policy
package includes proposals to launch a redesign of the European
electricity market, to update energy efficiency labelling and to
revise
the
EU
Emissions
Trading
System.
With the objective of become a world leader in renewables, it
launches a public consultation about this new electricity market
design in order to meet consumer expectations. It also
recognised Citizens as core for the Energy Union consolidation
by basing this strategy over the next 3 pillars:
- helping consumers save money and energy through better
information;
- giving consumers a wider choice of action when choosing their
participation at energy markets; and
- maintaining the highest level of consumer protection.

A Framework Strategy
for a Resilient Energy
Union with a ForwardLooking Climate
Change Policy
(25/02/2015)

Communication
from the
Commission
COM(2015) 0080

It sets out the strategy behind the proposed Energy Union
package that aim to comprise 28 national frameworks into one
EU-wide framework. Energy union is built over five key policy
areas: security of supply, emission reduction, a fully integrated
internal market, energy efficiency and research and innovation.

Progress towards
completing the Internal
Energy Market
(10/13/2014)

Communication
from the
Commission
COM(2014) 0634

As the 2014 deadline for completing the internal energy market
has not been fully met, this report noted important improvements
in terms of the diversification of energy suppliers, cross-border
energy trade, technological advances and the growing proportion
of renewables (28%) in the energy mix that have added new
challenges.

European Energy
Security Strategy
(28/05/2014)

Communication
from the
Commission
COM(2014) 330

Short-term and long-term measures are set in order to diminish
the current geopolitical context of dependence on imported
energy (90% for crude oil and 66% for natural gas).

A policy framework for
climate and energy in
the period from 2020 to
2030 (22/01/2014)

Communication
from the
Commission
COM(2014) 15

The strategy set sustainability targets for 2030 than contribute to
the 2050’s decarbonisation target. For this, it encourages private
investment in new pipelines, electricity networks, and lowcarbon technology. Targets for 2030 are:
- a 40% cut in greenhouse gas emissions compared to 1990
levels;
- at least a 27% share of renewable energy consumption; and
- at least 27% energy savings compared with the business-asusual scenario.

The goal of the Energy Union is ‘to give EU consumers households and businesses - secure, sustainable, competitive and
affordable energy.
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DENOMINATION
Guidelines for transEuropean energy
infrastructure
(25/04/2013)

The Energy Efficiency
Directive
(25/10/2012)

TYPOLOGY

SUMMARY

Regulation (EU) nº This EU regulation lays down guidelines to develop priority
347/2013
corridors and areas of trans-European energy infrastructure. The
guidelines establishes 12 regional groups for Trans-European
Networks for Energy (TEN-E) to urgently upgrade Europe’s
networks, interconnecting them at the continental level and
integrate renewable energy sources.
Directive
2012/27/EC

Deliver a set of binding measures to reach the 20% energy
efficiency target by 2020. Under the Directive, all EU countries
are required to use energy more efficiently at all stages of the
energy chain, for example:
- Energy distributors or retail energy sales companies have to
achieve 1.5% energy savings per year.
- Energy consumers should be empowered to better manage
consumption and DR is mentioned as an important tool for this
matter.

wholesale energy
market integrity and
transparency
(25/10/2011)
Energy Roadmap 2050
(15/12/2011)

REGULATION Establishes a framework for monitoring wholesale energy
(EU) No 1227/2011 markets. It aims to prohibit abuses such as insider trading and
market manipulation. It strengthens the role of the Agency for
the Cooperation of Energy Regulators (ACER).
Communication
from the
Commission
COM(2011) 885

The energy roadmap examines and demonstrates the feasibility
for achieving a competitive low carbon economy by 2050 while
ensuring security of energy supply.

Smart Grids
(12/04/2011)

Communication
from the
Commission
COM(2011)/202

This Communication proposes several actions which aim to
develop Smart Grids such as:
- developing the European Smart Grid Standards;
- formulating data protection and security measures;
- incentivising Smart Grid deployment;
- generating a competitive retail market; and
- investment in innovation.

Energy 2020. A strategy
for competitive,
sustainable and secure
energy (10/11/2010)

Communication
from the
Commission
COM(2010) 639

Sets out the European Commission’s energy strategy in the
period to 2020. The strategy is structured around 5 priorities:

This communication conveys the EU’s commitment to reducing
its greenhouse gas emissions by between 80-95 % below 1990
levels by 2050. Prime focus over energy efficiency, especially in
new and old buildings, transport, products and appliances.

-limiting energy use in Europe;
-building a pan-European integrated energy market;
-empowering consumers and achieving the highest level of
safety and security;
-extending Europe’s leadership in the development of energy
technology and innovation; and
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DENOMINATION

TYPOLOGY

SUMMARY
- strengthening the external dimension of the EU energy
market.

SET-Plan for the
development of low
carbon technologies
(07/10/2009)

Common rules for the
internal market in
electricity (13/07/2009)

Communication
from the
Commission
COM(2009) 519

Sets out the strategic energy technology plan to boost low carbon
technologies and to make them competitive. It promotes
cooperation between EU countries, companies and research
institutions, which by pooling skills and facilities, can reduce
costs. It also helps to finance projects.

Directive
2009/72/EC

Provides measures for a further liberalised market by unbundling
supply, generation and networks, providing market access to
third parties, and increasing the transparency of retail markets.
It also lays down universal service obligations and consumer
rights. EU countries have to ensure that all customers have the
right to choose their electricity supplier and to facilitate the
change of supplier.

Conditions for access to Regulation (EC) nº
the network for cross714/2009
border exchanges in
electricity
and repealing
Regulation (13/07/2009)

Establishes the European Network of Transmission System
Operators for Electricity (ENTSO-E). Responsible for managing
the electricity transmission system and for allowing the trading
and supplying of electricity across borders in the Community. It
sets regulations relating to cross-border exchanges.

Agency for the
Regulation (EC) nº Establishes the ACER, responsible for promoting cooperation
Cooperation of Energy
713/2009
between countries at regional and European Level and
Regulators (13/07/2009)
monitoring the development of the internal markets of gas and
electricity, in particular retail prices and access to the network,
including electricity from renewable energy sources.
Renewable Energy
Directive (23/04/2009)

Directive
2009/28/EC

Enacts the ‘20-20-20’ targets on Greenhouse Gases (GHG)
emissions, energy efficiency and energy from renewables.
National binding targets are set for all Member States.
It also obliges Member States to prioritise access of energy from
renewable sources to the power grids.

Green Paper - Towards
a secure, sustainable
and competitive
European energy
network (07/01/2009)
Energy Security and
Solidarity Action Plan
(13/11/2008)

Commission Green Energy transportation networks as a keystone for the third
Paper COM(2008) ‘internal energy market’ package to come. The TEN-E should
782 Final/2
correspond to new requirements with regard to sustainability,
supply and competitiveness. TEN-E at the service of security
and solidarity.
Communication
from the
Commission
COM(2008) 781

Security and solidarity are essential values that will enable EU’s
energy objectives. The main aim is to reduce energy
consumption by almost 15 % and energy imports by 26 % by
2020. Actions are presented around key points such as
diversification of energy supplies, energy as a priority in
international relations and promotion of EU’s indigenous energy
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DENOMINATION

TYPOLOGY

SUMMARY
resources. Renewable energies are expected to completely
replace carbon-producing energies by 2050.

Energy efficiency for the
2020 goal (13/11/2008)

Communication
from the
Commission
COM(2008) 772

An Energy Policy for
Europe (10/01/2007)

Communication
from the
Commission
COM(2007) 1

This Communication states the current position of future
projects aiming to reach the ‘20-20-20’ goal. Drivers and
barriers are identified and measures are proposed to improve
energy efficiency.
A strategic review of the European energy situation and
introduces a complete set of European Energy Policy measures:
- Establish of a competitive, integrated an interconnected
internal market where management of networks must be clearly
separated from production and sales activities. Also, reinforces
the importance of preserving the service as public in benefit for
the consumers;
- ensure a secure energy supply;
- reduce greenhouse gas emissions by promoting renewable
energies and energy efficiency; and
- develop energy technologies.

Table 3: Electricity market regulation summary

Market Status
To date, the EU has gradually opened the market to promote competition, shifting away from a
regulated and monopolistic environment to a vertically unbundled structure. With exception of
Austria, Germany and United Kingdom, transmission of electric power is operated by just one
Transmission System Operator (TSO) per country. On the contrary, distribution across Europe
is highly diverse as Distribution System Operators’ (DSO) number and size vary as well as the
level of concentration of the business. The latter fluctuates from low concentration (few large
DSOs with less than 50% of distributed power) to high concentration (one DSO with 100% of
the business). Spain and the Netherlands present a medium level of concentration (60% of
distributed power from large DSOs and a diverse mix of entities) [12].
Generation and supply operate in a liberalised market composed by the wholesale and the retail
market. In one hand, generators compete in the wholesale market to sell electricity to suppliers
and large industrial consumers. Transactions occur at different scales of time that require
different services from the balancing market. On the other, suppliers provide the service to
consumers through regulated contracts to consumers on the retail market.
Currently, the wholesale market is mainly an energy-only market, as generators are remunerated
not by their generation capacity but by the amount of electricity provided. Electricity can be
traded bilaterally in the over-the-counter (OTC) market or in a multilateral trading platform
known as power or energy exchange. This platform receives both generation and demand bids,
the intersection of both curves will determine the final price, from zero in cases of surplus of
supply to beyond €80/MWh in cases of peak demand. Then, generators are prioritise from
lowest to highest price, all receiving the price settled before [9].
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In general, the TSO is the final responsible for maintaining the system balanced. However, the
balance before delivery is task of the Balance Responsible Party (BRP) that must comprise a
balanced portfolio composed by generation and consumption units and electricity trades with
other BRPs. The balancing market is divided in two. First, the procurement of reserves (reserve
market) enables the TSO to activates reserves for both injections and offtakes to solve short
time fluctuations, paying Balance Service Providers (BSPs) for this ancillary service. Second,
the imbalance settlement during which BRPs are charged for an imbalanced portfolio after
delivery [13].
Pan-European standardization for balancing and ancillary services, as part of the internal
electricity market, have been initiated through the Agency for the Cooperation of Energy
Regulators (ACER) Framework Guidelines on Electricity Balancing and the European Network
of Transmission System Operators for Electricity (ENTSO-E) Network Codes on Electricity
Balancing. Terminology of the type of reserve activation and other ancillary services is as
described in Table 4.
ACER/ENTSO-E
TERMINOLOGY

DESCRIPTION [13]–[15]

Frequency Containment
Reserves (FCR)

Previously known as primary reserves, FCR includes all operating reserves with
an activation time up to 30 seconds. FCR units automatically adjust their
production, variating the turbine speed, in order to contain frequency
fluctuations. FCR are usually activated automatically and locally.

Frequency Restoration
Reserves (FRR)

The FRR, also called secondary reserves, are used to stabilize the frequency
within a range of 30 seconds to 15 minutes. FRR are typically activated centrally
and can be activated automatically (aFRR) or manually (mFRR).

Replacement reserves (RR) RR aids to restore the system balance when FRR are not enough. RR are
operating reserves that activate within a range of 15 minutes up to hours. They
are controlled manually and locally. After activation, FRR units are able to return
to their pre-activation status to be prepared for further imbalances. Formerly
known as tertiary reserves.
Non frequency ancillary
services

Voltage control services maintain the system voltage within the prescribed
bounds and during disturbances by keeping the balance of generation and
consumption of reactive power. Voltage control includes reactive power supply
that can be provided by dynamic sources (generators, synchronous
compensators) or static sources (capacitor banks, static voltage controllers).
System restoration are services required to return electrical power system to
normal operation after a blackout. The main restoration service is called black
start.

Table 4: Types of balance and ancillary services
Given that transactions depend on the actual delivery of electricity at some moment in the
future, the wholesale market is divided in [9], [13]:
 Forward and future market: from weeks to years in advance, price is agreed upon today
as a strategy to reduce risk for both price decreases (generator perspective) and price
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increases (large industrial consumer perspective). Electricity can be traded between
market zones, requiring a previous purchase of the cross-border transmission capacity.
 Day-ahead market: electricity is traded one day before the delivery. This allow that, at the
end of the day-ahead market, scheduled generation equals the forecasted demand plus
exports, balancing the market zone a day in advanced. In this market, energy and
transmission capacity is traded together for cross-border allocation. Also, BRPs submit
their balanced portfolios to the TSO at the end of the day-ahead market.
 Intraday market: for delivery in a quarter or an hour, this market enables actors to correct
changes in their day-ahead projections. After the intraday market, the BRP´s intraday
portfolio might result on imbalances. These differences are solved in the imbalance
settlement market as mentioned before.
Finally, the retail market is where electricity is delivered to final consumers. After purchasing
electricity in the wholesale market, suppliers sell it through regulated contracts and charged
consumers for it, plus cost of transmission, distribution and taxes. Consumers have the right to
choose their own supplier and type of contract.
Market fair competition is controlled by ACER and the National Regulatory Authorities
(NRAs). NRAs must ensure all Member States comply with the EU regulatory policy and are
responsible for imposing sanctions to operators according to the regulatory framework. In the
Netherlands this is done by the Authority for Consumers and Markets (ACM), while the
Spanish NRA is called The National Commission for Markets and Competition (CNMC).

The Winter Package
Recently, the European Commission (EC) has started the process of update the 2009 Directive,
among others, in order to better correspond the objectives, set with the Energy Union and the
Climates Strategies. The legislative package, also known as “the Winter Package” and
published in November 2016, presents 8 legislative proposals on:









Electricity Directive
Electricity Regulation
Risk-Preparedness Regulation
Rules for the regulator ACER
Renewable Energy
Energy Efficiency
Energy Performance in Buildings
Governance

Proposals are now following the EU’s ordinary decision making process. Their contents must
be discussed by the European Parliament and the Council of the European Union final
publication, estimated for 2018. With regard to the objectives of this document, the most
relevant proposals are summarized in the table below.
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DENOMINATION

TYPOLOGY LEGAL
ACT

Clean energy for all
Europeans (30/11/2016)

Communication from
the Commission
COM(2016) 0860

Common rules for the
internal
market
in
electricity
(recast)
(30/11/2016)

Communication from
the Commission
COM(2016) 864

SUMMARY [15]
The Commission put forward a set of legislative
proposals for a new EU energy market. This package
aims to implement the Energy Union and covers energy
efficiency, renewable energy, the design of the
electricity market, security of electricity supply and
governance rules for the Energy Union.
The package has three main goals:
- putting energy efficiency first;

Internal market for
electricity
(recast)
(30/11/2016)

Communication from
the Commission
COM(2016) 861

Promotion of the use of
energy from renewable
sources
(recast)
(30/11/2016)

Communication from
the Commission
COM(2016) 0767
final/2

- achieving global leadership in renewable energies; and
- providing a fair deal for consumers.
The proposed directive aims to establish a more
competitive, customer-centred, flexible and nondiscriminatory electricity. It focuses on customer’s
central role, expanding the rights of individual
customers and energy communities to engage in DR,
self-generation, self-consumption, storage and sale of
electricity.

Table 5: European Commission proposals on Electricity Regulation

4.2. SELF-CONSUMPTION REGULATION
Neither self-consumption nor prosumers are clearly defined in the current EU´s legislation
framework proposal. The Renewable Energy Directive [16], however, indicates in its Article
16 that Member States must guarantee, or even prioritise, grid access for all renewable
electricity production. Article 13 specifies that small projects and decentralised devices for
renewable energy production should be subjected to “simplified and less burdensome
authorisation procedures”. The Directive 2009/72/EC [17] reinforces similar statements.
Additional related regulation in this field of self-consumption is set in the Energy Performance
of Buildings Directive. The directive’s second article, defines Nearly Zero-Energy Buildings
(nZEB) as those requiring very low amount of external energy, as a great portion is covered
mainly by “energy from renewable sources, including energy from renewable sources produced
on-site or nearby”. All new buildings, from 2019 for public buildings and from 2021 for private
ones, will be required to fulfil the nZEB definition. The Energy Roadmap 2050 and the 2012
communication on renewable energy have also strengthened the leading role of renewable
sources [18].
Moreover, the legislation proposals included into the “Winter Package” introduced further
insights on the subject, especially in the revised Electricity Directive [10] and the revised
Renewable Energy Directive [19]. These directives make the difference between consumers
and active consumers, the latter being those consumers that take an active role to manage their
own energy needs, either by generating and self-consuming energy, or by regulating their
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demand based on price signals or by means of aggregators (active demand). Their contents in
regard with self-consumption are detailed below.
COM(2016) 864 FINAL: COMMON RULES FOR THE INTERNAL MARKET IN ELECTRICITY
(RECAST) [10]
Article 2. Definitions






“Active consumer” is a customer or group of customers who consume, store or sell electricity generated on
their premises, including through aggregators.
“Local energy community” is a legal entity (association, cooperative partnership, non-profit organization,
etc.) controlled by local shareholders or members that is involved in distributed generation and in performing
activities of a DSO, supplier or aggregator at local level, including across borders.
“Aggregator” means a market participant that combines multiple customer loads or generated electricity for
sale, for purchase or auction in any organised energy market;
“Independent aggregator” means an aggregator that is not affiliated to a supplier or any other market
participant

Article 15. Active customers
Customers have the right to engage in production, consumption, storage and sell of self-generated electricity in
all organised markets without being subject to disproportionately burdensome procedures or to discriminatory
network charges. Participation could be done individually or though aggregators. Implementation, operation,
metering and maintenance of energy installations of may be managed by a third party. The electricity fed into
the grid and the electricity consumed must be accounted separately.
Article 16. Local energy communities
Local energy communities have the right to engage in local energy generation, distribution, aggregation, and
storage and energy efficiency services. They would have access to all organised markets and would have the
right to establish, lease and manage community networks.

Table 6: Self-consumption according to the revised Electricity Directive
Although net metering schemes are already operational in several EU countries, the current and
proposed legislation is very limited regarding its full implementation. Net metering uses the
grid as an artificial storage device for self-produced electricity surplus without reflecting the
cost variation between injection and off-take. For this reason, Member States have restricted
the application of this scheme. In Denmark, the system allows netting withdrawals with
injections only on an hourly basis; while the Belgian scheme permits participation up to 10 kW
without remuneration for the excess electricity generation injected to the grid. Italy proposes an
alternative approach that calculates the value of electricity fed to the grid according to the
wholesale price than can be later be used as credit or paid to the customer [19].
Both the ACER and the Council of European Energy Regulators (CEER) have expressed their
position regarding net metering. According to them, net metering should be avoided because it
may involve participants not paying for their fair share, may reduce consumer’s awareness of
volatile energy prices and may discourage consumer’s active role to enhance flexibility capacity
in a DR scenario. Their proposal for the Winter Package is “to emphasise that self-generators
pay their fair share of network and system costs” [19].
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The most predominant self-consumption system in Europe is based on internal system
regulation using the grid as a balancing agent, thus pouring energy when it is produced in excess
and consuming for the grid when in shortage. The issue raised by the electricity distribution
sector is that this system utilises an external asset, and a fee should be paid for the grid balancing
service. The amount to be paid as a fee may turn some self-consumption investments
unprofitable and hence, low private investment is attracted.

COM(2016) 767: PROMOTION OF THE USE OF ENERGY FROM RENEWABLE SOURCES
(RECAST) [19]
Article 2. Definitions




“Renewable self-consumer” is an active customer who consumes and may store and sell renewable
electricity which is generated within his or its premises, including a multi-apartment block, a commercial or
shared services site or a closed distribution system, provided that, for non-household renewable selfconsumers, those activities do not constitute their primary commercial or professional activity;
“Renewable self-consumption” means the generation and consumption, and, where applicable, storage, of
renewable electricity by renewable self-consumers;

Article 21. Renewable self-consumers
Individually or through aggregators, renewable self-consumers are entitled to carry out self-consumption and sell
their excess, maintaining their rights as customers and without being subject of disproportionate procedures. 10
MWh for households and 500 MWh for legal persons on an annual basis is the proposed threshold for not being
considered as suppliers, but Member States may set higher values. This value account separately for each
renewable self-consumer living in the same multi-apartment block, or located in the same commercial, or shared
services, site or closed distribution system. The renewable self-consumer’s installation may be managed by a
third party for installation.
Article 22. Renewable energy communities
Renewable energy communities are entitled to generate, consume, store and sell renewable energy, including
through power purchase agreements. A renewable energy community should fulfil at least four of the following
criteria:






shareholders or members are natural persons, local authorities, or Small- and Medium-size Enterprises
(SME) operating in the fields of renewable energy;
at least 51% of the shareholders or members with voting rights are natural persons;
at least 51% of the shares or participation rights of the entity are owned by local members;
at least 51% of the seats in the board of directors or managing bodies are reserved to local members; and
the community has not installed more than 18 MW of renewable capacity for electricity, heating and cooling
and transport as a yearly average in the previous 5 year.

Table 7: Self-consumption according to the revised Renewable Energy Directive.
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4.3. EXPLICIT DEMAND RESPONSE MARKET REGULATION
As described above, the European electricity industry is undergoing a deep transformation. The
growth of renewable generation has surpassed expectations and DR has emerged as a key
element of market design. DR is a vital source of flexibility in the cost-efficient transition to a
decarbonized electricity system. Many European countries have already opened their markets
to the participation of DR and, in the future, DR will probably reach its full potential. At least,
this has been scheduled and explicitly mandated by the EU legislation.
DR can be implemented with two approaches, namely, Implicit and Explicit DR, as described
below.
 Implicit DR (also sometimes called “price-based”) refers to consumers choosing to be
exposed to time-varying electricity prices or time-varying network grid tariffs that reflect
the value and cost of electricity and/or transportation in different time periods. They
respond to wholesale market price variations or in some cases dynamic grid fees.
Introducing the right to flexible prices for consumers (provided by the electricity retailer)
does not require the role of the aggregator.
 Explicit DR (sometimes called “incentive-based”) means that the aggregated demandside resources are traded in the wholesale, balancing and ancillary services, and where
applicable in Capacity Remuneration Mechanisms (CRM). Consumers receive direct
payments to change their consumption (or generation) patterns upon request, triggered
by, for example, activation of balancing energy, differences in electricity prices or a
constraint on the network. Consumers can earn money from their consumption flexibility
either individually or by contracting with an aggregator: this could be an independent
aggregator or the consumer’s retailer.
To reach the energy goals set in the EU legislation both Implicit and Explicit DR must be
introduced and incorporated in the EU energy markets. This is deemed necessary for exploiting
all the advantages stemming from demand-side flexibility and thus, facilitating the fulfilment
of all EU legislative goals and requirements. However, considering that the FLEXCoop project
is primarily focused on explicit DR, which is far more challenging and its implementation faces
much more barriers, herein this document focuses on the EU legislative scheme concerning the
explicit DR. It should be noted, however, that typically there is no significant overlap among
the rules defining the implementation of explicit and implicit DR.
In the following paragraphs, we highlight parts of the EU regulations that are explicitly referred
to incentive-based DR market.
Electricity Directive – 2009/72/EC
The current Electricity Directive of the Third Energy Package [20] has firstly specified the term
“energy efficiency/demand-side management”, as follows:
“Energy efficiency/demand-side management means a global or integrated approach aimed
at influencing the amount and timing of electricity consumption in order to reduce primary
energy consumption and peak loads by giving precedence to investments in energy efficiency
measures, or other measures, such as interruptible supply contracts, over investments to
increase generation capacity, if the former are the most effective and economical option, taking
into account the positive environmental impact of reduced energy consumption and the security
of supply and distribution cost aspects related to it.”
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In the context of the security of supply, the energy efficiency/demand-side management, and
for reaching goals related to energy production from Renewable Energy System (RES), Article
3.2 states that the Member States may implement long-term planning taking into account the
possibility of third parties seeking access to the system.
Article 25.7 requires the distribution system operators to consider energy efficiency/demandside management measures when planning system upgrades.
Chapter II, 3 clearly states: “Nothing in this Directive shall prevent Member States from
strengthening the market position of the household, small and medium-sized consumers by
promoting the possibilities of voluntary aggregation of representation for that class of
consumers”. Although in this paragraph the aggregation is not clearly correlated to DR, it seems
as a preparatory sentence to the establishment of the explicit DR framework that was followed.
Energy Efficiency Directive – 2012/27/EU
While the Electricity Directive [21] has introduced the DR concept, it has just given a notion
of the more precise and well-defined framework that the Energy Efficiency Directive
introduced some years later. It is fair to assume that the Directive sets the regulatory basis for
the explicit DR in Europe. This is further explained below.
The Directive firstly introduced and defined the role of aggregator, as follows:
‘Aggregator means a demand service provider that combines multiple short-duration consumer
loads for sale or auction in organized energy markets.’
According to the Article 15.2, by 30 June 2015, Member States should:
 undertake an assessment of the energy efficiency potentials of their gas and electricity
infrastructure regarding:
 transmission
 distribution
 load management and interoperability; and
 connection to installations of energy generation including micro-energy generators
 Identify concrete measures and investments to facilitate the introduction of cost-effective
energy efficiency improvements in the network infrastructure.
Following the abovementioned obligation, Article 15 specifies that detrimental incentives in
transmission and distribution tariffs to the overall electricity system efficiency must be
removed, including those that might prevent participation of DR in balancing markets. It also
states that national regulatory authorities shall encourage the participation of DR in wholesale
and retail markets, as well as ensure DR providers to be treated in a non-discriminatory manner
in the balancing market.
More specifically, according to this Article 15.4, Member States must:
 remove any incentives that may:
 negatively affect overall efficiency (including energy efficiency) of the generation,
transmission, distribution and supply of electricity (i.e. incentives concerning
transmission and distribution tariffs); or/and
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 impede the participation and exploitation of DR, in balancing markets and ancillary
services procurement
 Give the appropriate incentives to the network operators to improve efficiency in
infrastructure design and operation; and
 ensure, within the framework of Directive 2009/72/EC, that tariffs allow suppliers to
improve consumer participation in system efficiency, including DR, depending on
national circumstances.
The most important part of the Directive is Article 15.8, which clearly establishes the regulatory
framework of explicit DR. This article focuses on the consumer access to the energy markets,
either individually or through aggregation. Based on this article, Member States must:
 ensure that national regulatory authorities encourage and support demand side resources
(e.g. demand response), to participate alongside supply in wholesale and retail markets;
 ensure that transmission and distribution system operators, treat DR providers (including
aggregators) fair and in a non-discriminatory manner towards meeting requirements for
balancing and ancillary services. To this end, the relevant operators should evaluate the
technical capabilities of the DR providers objectively respecting any technical constraints
inherent in managing networks;
 promote and facilitate access to and participation of DR in balancing, reserve and other
system services markets. Among other things, this requires the definition of the technical
modalities for participation in these markets on the basis of the technical requirements of
these markets and the DR capabilities; and
 These technical requirements and specifications subject to technical constraints inherent
in managing networks and must include the participation of aggregators. Their definition
is performed by the corresponding national energy regulatory authorities; where the
national regulatory systems so require, transmission system operators and distribution
system operators in close cooperation with DR service providers and consumers.
Finally, in Annex XI of the Energy Efficiency Directive concerning the energy efficiency
criteria for energy grid regulation and electricity grid access tariffs, it is stated, among others,
that grid regulation and tariffs shall not prevent energy savings from DR of distributed
consumers by energy aggregators.
To summarise, the 2009 Electricity Directive defines ‘energy efficiency/demand-side
management’ as integrated approach to reduce primary energy consumption and peak loads.
However, the term “Demand Response” is explicitly mentioned in the Energy Efficiency
Directive from 2012 as an important instrument to obtain energy efficiency. The consumption
reduced or shifted, according to the directive, may result from customers’ responses to price
signals or on building automation. Also, the figure of aggregator is defined as a “demand service
provider that combines multiple short-duration consumer loads for sale or auction in organised
energy markets”.
All the above strengthen the statement that the Energy Efficiency Directive is critical for the
establishment of the EU regulatory framework concerning explicit DR market.
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Network Codes
Network Codes are the set of rules established by ENTSO-E and ACER to facilitate the
harmonisation, integration and efficiency of the European electricity market. These Codes are
critical for the development of DR, because they describe the terms and conditions under which
demand-side flexibility providers will be able to participate in the electricity markets. The
Codes that are most relevant to explicit DR are listed next.
 The electricity balancing guideline. Some aspects more relevant to explicit DR are
described below.
 its aim, among others, is to “facilitate the participation of DR including aggregation
facilities and energy storage while ensuring they compete with other balancing
services at a level playing field and, where necessary, act independently when serving
a single demand facility” (Article 3.1.f).
 the terms and condition for balancing service providers must, among others, “allow
the aggregation of demand facilities, energy storage facilities and power generating
facilities in a scheduling area to offer balancing services” (Article 18.4.b).
 the term and conditions for balancing service providers shall contain, among others,
“the rules and conditions for the aggregation of demand facilities, energy storage
facilities and power generating facilities in a scheduling area to become a balancing
service provider”, (Article 18.5.c).
The Network Code on demand connection that, among others, lays down the requirements for
grid connection of demand units, used by a demand facility or a closed distribution system to
provide DR services to relevant system operators and relevant TSOs. Some aspects more
relevant to explicit DR are highlighted below.
 The code defines demand aggregation as follows: “demand aggregation means a set
of demand facilities or closed distribution systems which can operate as a single
facility or closed distribution system for the purposes of offering one or more demand
response services”; and
 In Article 28.2 the code defines the requirements that demand units with DR active
power control, DR reactive power control, or DR transmission constraint management
shall comply with, either individually or, where it is not part of a transmissionconnected demand facility, collectively as part of aggregation through a third party;
 In Article 29.2, the code defines the requirements that demand units with DR system
frequency control shall comply with, either individually or, where it is not part of a
transmission-connected demand facility, collectively as part of demand aggregation
through a third party;
The guideline on electricity transmission system operation. Some aspects more relevant to
explicit DR are indicatively presented below.
 In Article 44, the guideline states: “unless otherwise provided by the TSO, each DSO
shall provide its TSO, in real-time, the information related to the observability area of the
TSO, including, among others, the best available data for aggregated demand in the DSO
area”.
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 In Article 54, 4 the guideline refers: “Third parties providing demand response directly
to the TSO, providers of redispatching of power generating modules or demand facilities
by means of aggregation, and other providers of active power reserves shall ensure that
the facilities in their portfolio comply with the requirements of this Regulation.”.

State aid Guidelines for Energy and Environment
In these guidelines, the Commission sets out the conditions under which aid for energy and
environment may be considered compatible with the internal market under Article 107.3.c of
the Treaty on the Functioning of the European Union. The Guidelines apply to State aid granted
for environmental protection or energy objectives in all sectors governed by the Treaty.
Among others, the guidelines clarify under what conditions state aid to secure adequate
electricity generation is permitted. Apart from generation, the Guidelines require the primary
consideration of “alternatives” to achieve generation adequacy1, such as demand side
management and increasing interconnection capacity.
More specifically, in the context of the Aid for generation adequacy and in particular for the
avoidance of undue effects on completion and trade, the guidelines state that:
“The measure should be designed in a way so as to make it possible for any capacity which can
effectively contribute to addressing the generation adequacy problem to participate in the
measure, in particular, taking into account the following factors:
(a) the participation of generators using different technologies and of operators offering
measures with equivalent technical performance, for example demand side management,
interconnectors and storage.”
These guidelines are considered of critical importance for regulatory establishment of explicit
DR because they set the basis towards ensuring that, when state aid is permitted for
guaranteeing system adequacy, its implementation should also include demand-side resources.
This way, the combination of resources ensuring cost-effectiveness can be selected.

The Winter Package
On 30 November 2016, the European Commission presented a package of measures to keep the
European Union competitive as the clean energy transition changes global energy markets. The
proposals have three main goals:
 putting energy efficiency first
 achieving global leadership in renewable energies; and
 providing a fair deal for consumers.

1

For example, to encourage producers to build new generation capacity or prevent them from shutting down
existing plants or to reward consumers to reduce electricity consumption in peak hours.
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The Winter Package [22] presents a number of legislative proposals including the revised
Electricity Directive [10] and the revised Electricity Regulation [23], both of which, as
mentioned above, are critical for explicit DR market. The proposals further promote DR and
formulate the frame that will facilitate the explicit DR introduction, implementation and
enhancement in the EU energy market.
In addition, the Winter Package [22] clearly states the enforcement of consumers to generate
their own energy, store it, share it, consume it or sell it back to the market – directly or as energy
cooperatives, in combination with: the shift from centralized to decentralized generation, and
deployment of the smart and interconnected markets. This regulatory framework enables
consumers to offer DR directly or through energy aggregators. While some paragraphs below
pinpoints that: “By allowing trading closer to the time of delivery well-integrated short-term
electricity markets will also reward flexibility in the market both for generation, demand or
storage.”
The aforementioned proposals systematically include DR as a resource in the provisions for all
organized electricity markets, alongside storage and generation. They highlight the criteria and
requirements towards maximizing DR and removing the existing barriers while the revised
Electricity Directive [10] explicitly states that: “all market participants would bear financial
responsibility for imbalances caused on the grid and all resources would be remunerated in the
market on equal terms”.
The proposals require the market operators to accommodate increasing shares of variable
generation and increased demand responsiveness. Specific improvements of production
definitions for balancing and wholesale markets are proposed, regarding procurement and
minimum bid sizes respectively. The revised Electricity Regulation [23] clarifies the principle
of balancing responsibility and provides for a framework for more market compatible rules for
the dispatch and curtailment of generation and DR. Among the general rules for the electricity
market that the revised Electricity Directive [10] introduces, the long-term hedging
opportunities are included and made tradable on exchange in an open and transparent manner
and compliant with EU treaty rules on competition. Specific attention is paid in the CRM and
the requirements that should be fulfilled for their introduction in a market-compatible manner.
In the context of the Clean Energy Package, the incentive structures for DSOs are to be adapted
to encourage the market-based sourcing of system services at the DSO level. Eligible parties,
including customers, retailers and aggregators, should be able to access relevant data based on
the consumer’s consent. The proposed directive also specifies that DSO nor TSO will not be
entitled to own or operate storage facilities, unless no other parties have expressed interest in
doing so. Member States would have to regulate whether third parties would be able to carry
on storage activities, as might happen in the scenario of incremental use of electric cars [24].
As expected, the Winter Package deepens in the regulatory basis the dispositions enabling
explicit DR. The Commission communication Clean Energy for All Europeans [22] clearly
affirms that “customers will be able to offer demand response directly or through energy
aggregators”. The Revised Electricity Regulation [23] aims to set the fundamental principles
for well-functioning, integrated electricity markets that “empower consumers, enable demand
response and energy efficiency, facilitate aggregation of distributed demand and supply, and
contribute to the decarbonisation of the economy”.
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COMMON RULES FOR THE INTERNAL MARKET IN ELECTRICITY (RECAST) COM(2016) 864
Article 2. Definitions


“Demand response” is defined as the change of electricity load by final customers from their normal or
current consumption patterns in response to market signals, including time-variable electricity prices or
incentive payments, or in response to acceptance of the final customer’s bid, alone or through aggregation,
to sell demand reduction or increase at a price in organised markets.



“Smart metering systems” are electronic system that can measure energy consumption, providing,
transmitting and receiving more information than a conventional meter for monitoring and control purposes.



“Interoperability” means, in the context of smart metering, the ability of two or more energy or
communication networks, systems, devices, applications or components to exchange and use information.



“Near-real time” is smart metering interoperability down to seconds that elapses between data recording and
their automated processing and transmission.

Article 13. Contract with an aggregator
Aggregators are entitled to take part in the retail market without having to obtain the consent of other market
participants or pay compensation to suppliers or generators. Final consumers have the right to receive all
relevant demand response data or data on supplied and sold electricity at least once per year.
Article 17. Demand Response
Final customer participation should be encouraged by national regulatory authorities, including those offering
DR through aggregators, to participate alongside generators in a non-discriminatory manner in all organised
markets.
TSOs and DSOs must treat DR providers in a non-discriminatory manner when procuring ancillary services.
Member States shall ensure aggregator participation in the retail market though a clear and transparent regulatory
framework.
Only in case of induced imbalance, with an associated financial cost, by a market participant to another,
compensation payments may be allowed between aggregators and BRPs.
Article 20. Smart metering functionalities
Information regarding accurately consumption measures shall be made available at near-real time and at no
additional cost to final customers, in order to support automated energy efficiency and DR programs.
Article 31. Tasks of distribution system operators
Unless justified by a cost-benefit analysis, the procurement of non-frequency ancillary services by a distribution
system operator shall be transparent, non-discriminatory and market-based ensuring effective participation of all
market participants including renewable energy sources, DR, energy storage facilities and aggregators, in
particular by requiring regulatory authorities or distribution system operators in close cooperation with all market
participants, to define technical modalities for participation in these markets on the basis of the technical
requirements of these markets and the capabilities of all market participants
Article 32. Tasks of distribution system operators in the use of flexibility.
Member States shall provide a regulatory framework that incentivise DSOs to procure services in order to
improve efficiencies in the operation and development of the distribution systems. In particular, services from
resources such as distributed generation, demand response, storage and energy efficiency measures. Standardised
market products, that ensure access for all market participants, should be defined by DSOs.

Table 8: Demand response according to the revised Electricity Directive
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In this sense, the package obligates all Member States to introduce a conducive legal framework
for DR aggregators to foster market participation of DR. This, including through independent
aggregators, will enable their access to the market, and define relevant roles and responsibilities.
Although retailers might be potential demand service providers, independent aggregators with
DR as their core business are essential to create the necessary competition and market
dynamics. International experiences, for example, show that independent aggregators provide
over 80% of demand-side volumes, even if retailers are equally enabled to provide DR services.
Independent status for aggregators from BRPs and retailers is equally important to secure a fair
competition. Consumers and aggregators should be entitled to contact directly and without
previous authorization of BRPs nor retailers [25].
Also relative to DR, Capacity Remuneration Mechanisms (CRM), which have been recently
introduced in several Member States, are defined as a least wanted measure. This mechanism
involves payments to generators for maintaining their generation capacity in reserve, ensuring
that electricity supply can match demand in the medium and long term. Although the legislative
proposal includes principles for designing CRM, Article 23 also specifies that Member States
must enable first other alternative mechanisms for grid balancing such as scarcity pricing,
energy storage, demand side measures and energy efficiency [23].
It is evident from the above analysis that EU is moving towards enhancement of the explicit
DR market by establishing a structured, market-based and well-defined set of rules, regulations
and requirements. Although a lot of effort is still needed for a clearly specified regulatory
framework, it is obvious that the steps already performed will help all Member States to
incorporate explicit DR in their energy markets.
4.4. DATA PROTECTION AND DATA MARKET REGULATION
4.4.1. General data protection requirements
The General Data Protection Regulation (GDPR) [3] was approved in April 2016 under the title
“Regulation (EU) 2016/679 on the protection of natural persons with regard to the processing
of personal data and on the free movement of such data”. GDPR will become valid on 25 May
2018 and will have immediate effect in all Member States without requiring any enabling
legislation to be passed by governments. It also will repeal the Data Protection Directive
95/46/EC.
The European Commission’s objectives with this new legislation are related to the
harmonisation of the 28 national data protection regulations into one unified regulation, the
improvement of corporate data transfer rules outside the European Union and the improvement
of user control over personal identifying data.
The new GDPR main requirements that may affect the FLEXCoop project. They are [26], [27]:
 Increased territorial Scope. A major change introduced in the GDPR is the expansion
of its jurisdiction beyond the EU. Every activity of personal data processing from people
residing in the EU is subjected to comply with the GDPR, regardless of whether the
processing takes place inside the EU or not. This is, if the processor company is
established in the EU or overseas.
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 Personal privacy rights. Individual’s rights are strengthened. These are the right to
access, the right to be informed, the right to rectification, the right to be forgotten, the
right to restrict processing, the right to data portability and the right to object.
 Accountability. Organizations shall demonstrate compliance by keeping an inventory of
all the personal data they hold and a record of all data processing activities. This should
serve to justify the original intention for gathering the data, the conducted process to
obtain it, the planned time to retain it, the encryption and accessibility measures’ security
level, the reasons to share it with third parties, and so on.
 Unequivocal communication. Companies processing personal data are not only due to
know and comply with GDPR requirements over data subjects’ rights, but also to inform
clearly about it to their staff, clients and service users.
 Stricter consent request. Request for consent is modified in favour of individuals as it
must be clear and distinguishable from other matters and provided in an intelligible and
easily accessible form. Organizations will not be able to use long illegible terms and
conditions with confusing legal terminology. Also, data subjects will be enabled to
withdraw their consent without major barriers. Stricter rules apply in the case of children
data, as people under 16 years old are not considered able to give consent as they may not
be totally aware of the full meaning of it. Minimum age may vary between member
estates, never less than 13, and companies must not seek consent from children.
 Working within a legal ground. Consent is no longer the default mean to justify the
involvement of individuals in process data activities. Depending on the type of data
processing task, companies should comply with other lawful grounds such as: a contract
with the individual, compliance with a legal obligation, vital interests, public task and
legitimate interests.
 Data protection officers. GDPR recommends the appointment of a Data Protection
Officer (DPO) to companies. A DPO is responsible to oversee the data protection
strategies and regulation compliance of companies. Appointing a DPO is recommended
as a matter of good practice, however is mandatory for companies whose core activities
are based on the regular monitoring of data subjects on a large scale or of sensitive data.
 Plan for data breaches. Breach notification will be mandatory in order to mitigate the
risks individuals might be exposed to. Companies must report data breaches to their
supervisory authority within 72 hours. Customers must be notified as well. Penalties are
also conceived for organizations in breach.
 Privacy by design approach. Every project and activity should adopt a privacy by design
approach and will require a data protection impact assessment (DPIA). On one hand, the
privacy by design approach requires the inclusion of data protection from the designing
phase, through appropriate technical and organisational measures. On the other, DPIAs
serve as a method to identify risks for people privacy due to changes inside the
organizations and act consequently to mitigate them.
Before the GDPR enters in force, data management requirements were as stated in the national
legislations. For Spain, this is the Law on Personal Data Protection (Ley Orgánica 15/1999),
and the 2016 Personal Data Protection Act for the Netherlands.
FLEXCoop project involves gathering data for DR management for domestic prosumers and
the data treatment to assess demand flexibility forecast. Pilot phase data gathering starts at end
of year 2018 and hence, the new GDPR is fully applicable. GDRP’s common EU rules to ensure
high protection standards for personal data everywhere in the EU will be fully observed within
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the implementation of the FLEXCoop project. FLEXCoop data protection requirements and
related legal obligations have been described in Deliverable 8.3 FLEXCoop Data Management
Plan, delivered in month 6. This deliverable deals on the FLEXCoop policy and specific
procedures to make sure that the data management within the project scope complies with the
new regulation.
4.4.2. European data economy
Currently, the EC is working on the construction of a favourable framework to boost the
potential that digital data usage might have over the economy and society. The objective is to
achieve a European digital single market (also referred as data market), ensuring the re-use of
different types of data and its free flow across borders. Generation, collection, storage,
processing, distribution, analysis, and exploitation of data enabled by digital technologies are
part of the data market, and its economic impact is called “data economy”. In 2015, the value
of the EU data economy was set around €285 billion – 1.94% of the EU GDP, increasing to
€285 billion in 2016. This is a grow rate of 5.03% a year. It is foreseen that, under convenient
policy and legislative conditions, the value of the EU data economy might increase to €739
billion by 2020, representing 4% of the overall EU GDP.
With the communication “Building a European Economy” [8], the EC gives a step ahead for
the establishment of the European digital single market, exploring following several issues as
free flow of data, interoperability and standards. FLEXCoop D2.3 deals with the data
interoperability and standards in detail.
Data ownership is still an ethical issue under discussion. As there are different interest groups,
this regulation discussion may take time, especially regarding machine-generated data. This is
the data “created without the direct human intervention by computer processes, applications or
services, or by sensors processing”, personal or non-personal [8]. Meanwhile technology can
help and support factually, those data generators, to help them to protect behavioural data (not
necessarily personal data), while it remains under the ownership of the creators – the
consumers-, in a way that ensures they can benefit from it by means of new business models.
However, unjustified restrictions towards the free movement of data might fragment the data
market if the quality and potential of services and their competitiveness are diminished,
especially for small data service providers. The issues about the access and transmission of this
kind of data require a careful assessment. This is the reason for being under current
consideration in several key sectors, such as transport, energy markets, smart living
environments, and health [8].
The current status of the data market shows that most of the companies holding large quantity
of data make an exclusive internal use of it, even when data analysis is subcontracted. In other
words, re-use of data does not generally occur. Many companies, also, do not benefit from or
allow for the possibility of user-friendly Application Programming Interfaces (APIs) that can
serve as safe entry ports for new and innovative uses of data held by the companies. Data market
is emerging in a slow pace, given that exchange of data is very limited and not widely used. As
the EC communication states “Companies may not be equipped with the right tools and skills
to quantify the economic value of their data, and they may fear losing or compromising their
competitive advantage when data becomes available to competitors” [8].
For this reason, the Commission is now proposing a package of key measure to advance towards
a common data space in the EU. The objective is to make it easier for the public and private
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sector to access and re-use data from multiple sources. To ensure a fair and competitive business
data market, non-personal machine-generated data contractual agreements should comply
with the following key principles [28]:
 Transparency: clearly states the person or entities that will have data access generated by
a service, as well as all the detailed information of the collected data and the purpose to
use it.
 Shared value creation: recognise all the parties behind data creation given a product or
service.
 Respect of each other’s commercial interests: protect both the commercial interests and
the privacy of data holders and data users.
 Ensure undistorted competition: always that sensitive data is commercially exchanged.
 Minimise data lock-in: allow data portability generated by a product or service as much
as possible.
In the context of the FLEXCoop project, the main topic raising interest is the data access and
transfer in relation to machine-generated data. In the case of FLEXCoop, this refers, for
instance, to the sensor readings and the Open Smart Box (OSB) interaction with a prosumer’s
domestic environment. As the discussion about data ownership is still open, technology
development, like FLEXCoop’s solutions, might serve as a lever to ensure behavioural data
protection and to secure that people, the data subjects, can profit from this data use. FLEXCoop
will provide a personalized, human-centric and contract-safeguarding participation in demand
response, mainly based on the opinions, requirements and expectations collected from domestic
consumers and energy cooperatives at the beginning of the project. FLEXCoop D2.1 “End User
& Business Requirements” and chapter 7 on this document present more information on this
regard. FLEXCoop aims at empowering consumers creating the own technological components
(DR Settlement and Remuneration), and giving prosumers the power on their data and the
possibility to benefit economically from it.
In this sense, FLEXCoop supports people technologically, enabling means that factually
support that data created by domestic users on their energy consumption can be successfully
exploited, for people to take advantage out of it.
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5. NATIONAL REGULATION AT LIVING LABS: NETHERLANDS
The following chapter carries out an analysis of the market regulations in the Netherlands
concerning the three main areas for the FLEXCoop project. These areas are the electricity
market (wholesale market, balancing service markets and retail markets for domestic
consumers), self-consumption market and demand-response markets. Finally, the possibilities
and potential of the Dutch pilot demo in the frame of the existing regulation will be assessed.
5.1. ELECTRICITY MARKET REGULATION
The Dutch energy market liberalisation started in 1998 with the Electricity Act that, also,
established the state-owned Transport System Operator (TSO) named Tennet for the operation
of the high voltage grid (220 kV and 380 kV). Since 2004, consumers are able to choose their
own energy supplier. Distribution and generation were unbundled in 2008, resulting in several
DSOs that manage the medium- and low-voltage grids. Today, the Dutch electricity supply
chain is composed by six independent components, namely: generation, trading, transmission,
distribution, metering and supply [29].
According to the 2013 Agreement on Energy for Sustainable Growth (EASG), the Netherlands
are committed to achieve the following objectives [30], [31]:
 An average energy efficiency saving of 1.5% per year (adding up to a reduction of 100
PJ by 2020). Buildings are expected to contribute with more than 50% of the energy
efficiency savings, while a 28% should be added by SME.
 14% share of renewable energy in the Netherlands’ total consumption of energy by 2020
and 16% by 2023 (4.5% in 2013). To do so, the EASG support the financing for RE
deployment through the Stimulation of Sustainable Energy Production (SDE+) that
covers the extra cost of producing energy from renewable sources when compared with
the market price. Other incentives, as tax deductions, are enabled in the Netherlands to
increase the investments in clean energy.
 A non-Emissions Trading System (non-ETS) GHG reduction target of 16 % (21 Mt CO2eq) by 2020 compared to 2005. For the ETS sectors, the expected reduction for 2020 is
21% (17 Mt CO2-eq) compared to 2005. In 2012, an 8 Mt CO2-eq reduction was already
achieved.
 Creating at least 15,000 additional jobs by 2020, of which a significant number to be
created in the next years.

Wholesale market
Currently, the Netherlands is the second largest gas producer in Europe and fifth largest gas
exporter in the world. However, gas extraction on the Groningen field, that provides close to
90% of the gas consumed in the Netherlands and also exports to France, Belgium and Germany,
is to be halted due to earthquake risks. In April 2018, the Dutch government decided to reduce
gas extraction from 21.6 billion m3 today to 12 billion m3 from 2022 on. The final objective is
to close the field by 2030, so a major energy consumption shift over electricity is highly
expected.
With over 17 million inhabitants, final electricity consumption in 2016 was set around 105
TWh, less than half of natural gas final consumption (230 TWh) [32]. Electricity generation is
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carbon-intensive as more than 80% is produced from fossil fuels. Generation of renewable
energy sources (12%) is mainly based on wind [33]. From the 25 existing companies, eight are
considered big electricity producers, with a total generation operational capacity around 29.3
GW. Between 2015 and 2016, three coal-fired power plants ceased operation, while renewable
capacity was increased by 1.5 GW, resulting in a decrease of 0.2 GW on the total capacity.
These changes stemmed from the 2013 AESG [33].
As mentioned before, Tennet is the manager of the high voltage grid, connecting all regional
grids with each other and with the European Network. The Netherlands is currently connected
with Germany, United Kingdom, Belgium and Norway. Beside this, Tennet is responsible for
the authorization of BRPs, known in the Netherlands as Programme Responsible Parties (PRP).
Tennet use to be direct shareholder in the Amsterdam Power Exchange (APX) that hosts the
day-ahead and the intraday market and which has now merged with the EPEX platform. Both
Tennet and APX enable cross-borders transactions through transmission capacity auctions or
through the day-ahead market [29].
In regard with electricity distribution, eight Distribution System Operators (DSO) composed
the system, many of them owned by municipalities and provinces. Distribution is totally
separated from generation and supply, and DSOs retribution depends on their performance in
terms of quality (interruptions) and efficiency (distribution losses) evaluated by the Authority
for Consumers and Markets (ACM).
On the wholesale market, Balance Responsible Parties (BRPs) buy electricity via the APX,
OCT trading, bilateral contracts and via cross-border trading. Forward and Future contracts are
traded through the European Energy Derivatives Exchange (ENDEX). On the day-ahead
market, part of the APX, buyers and sellers place their bids with different prices and quantities
on an hourly basis, generating a demand and supply curve for each hour of the next day. Prices
must be between 500 €/MWh and 3,000 €/MWh. On the day before actual delivery, the dayahead market opens at 00:00 and closes the next day at 12:00. On the intraday market,
participants may adjust their positions up to five minutes before delivery. This last market is
always opens [29].
Ancillary balancing services market
The main trading actors are the BRPs, recognized by Tennet and that must manage at least one
physical connection to the grid. Recognition might be done by two means: full recognition or
trade recognition. Trading BRPs are allowed to manage their own connections only, while full
BRPs might take over other parties’ connections. All firms are allowed to buy and sell
electricity without a physical connection as long as a BRP authorizes to do so.
BRPs are also responsible for forecasting their net demand through the E-Program and the TPrognosis before actual delivery. The E-program is the supply and demand portfolio that will
pass through the BRP’s physical connections. The T-Prognosis is the quantity of electricity
expected to be transported through the required transmission lines. Both forecasted quantities
must be ratified by Tennet on a daily basis to ensure grid balance and stability. A submitted Eprogram is a legal contract used later for the settlement of imbalances [29].
The balancing market, with respect of DR, is discussed in more detail in the following sections.
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Retail market for domestic users
In the retail market, consumers can choose their own electricity suppliers from a total of 35
retailers. The ACM is the responsible entity for ensuring this right. It also controls the energy
market and guarantees fair conditions between suppliers and consumers. Suppliers first buy
Electricity from a BRP, without previous consent of their customers. Consumers may also
produce their own energy and deliver energy surplus to the grid. Remuneration is possible when
generating from renewable sources. This yearly-based net-metering scheme is only allowed for
small users and compensation is restricted up to 5,000 kWh. This only applies to systems up to
15kWp with a grid connection limited to 80 Amperes in three phases. Excess electricity
generation can be sold at a price similar to wholesale prices [34].
In accordance with the Metering Code, the metering activities can only be outsourced to a
measurement company recognized by Tennet. Measurement companies register the real energy
consumption and validates the consumption per location or consumption point. Once the DSO
is informed, registered consumption data are used for settlement with the end-user, providing
the information to the energy supplier in order to prepare the invoices to the consumers.
On one hand, small consumers, those with an electricity connection of maximum 80 Amperes
in three phases, have no freedom of choice; the metering installation is always under the
responsibility of the DSO. The metering tariff is listed within and paid through the energy bill
from energy suppliers. The rates are determined by the ACM. On the other, large-scale users
must designate a measurement company in accordance with the Metering Code. The
measurement company can determine their own tariff for large scale users.
Since 1st of January 2017, DSOs have the obligation to allow hourly domestic tariffs, requiring
to have a smart meter for the hourly checkout. The energy supplier provides insight into the
daily rates. Users have the possibility to check the prices per hour (electricity). On an average
day, electricity lowest night fares can be as low as 2.702 c€/kWh, while at peak hours it may
double, up to 5.079 c€/kWh.
Smart meters are being installed in the Netherlands by the DSO. This also because of the need
to measure the generation and dispatch of renewable energy, mostly from PV technology on
dwellings. The roll out of smart meters in the started in 2015 and is to be finalized by 2020. As
of February 2018, three million of the total of 7.7 million household have a smart meter
installed. The utilization of smart meter is optional for the user. If a user refuses to use an
already installed smart meter, DSO should to disable the smart options under user’s request.
Then, the smart digital meter will work exactly like an analogic meter.
Heat transition
In December 2016, the Energy Agenda [35] was presented by the Dutch Government,
introducing the planning on heat transition. This policy will lead to a nearly CO2 neutral
economy in 2050. It means, for instance, that in 2050 seven million households will not be
using gas anymore. One of the most ambitious objectives is the disconnection from the gas
network of two million households by 2030 must be. This would mean that 50,000 houses every
year must be transformed from a gas heated house to another way of heating until 2030. New
buildings must be gas-free from now on, gas DSO’s obligation to connect users to the gas
network will be deleted from the current regulation. For the Netherlands, this is a challenging
operation as a vast majority of households heating systems run on gas. Also from 2035 on, it is
expected that no fossil-fuel cars may be sold in the Netherlands.
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5.2. SELF-CONSUMPTION MARKET
The scheme of renewables with PV is successful in the Netherlands. Starting in 2011 with the
installation of 95 MW of PV solar panels at small consumer level. From 2015 to 2017, the
installed capacity has been increased from 1,251 MW to 2,700 MW. There are two regulations
for self-consumption in force: ‘The Saldering Regulation’ for self-consumption of small
prosumers, and the ‘Verlaagd Tarief’ or ‘Postcode Regulation’ for grid-based self-consumption
involving different users with different meters.
Saldering regulation
Saldering is based on Article 31c of the Electricity Act [36]. This arrangement is a net metering
type of self-consumption for consumers with a maximum contracted power of 3x80A. A yearly
balance between the self-generated renewable electricity fed into the grid and the electricity
consumption from the grid is settled and the difference between the two has to be compensated.
On the energy bill, the energy supplier indicates how much electricity has been supplied to the
grid and how much electricity has been taken from the grid. The maximum amount of electricity
that can be fed into the grid is 5,000 kWh per year law. In practice, this maximum value is
scarcely reached.
In 2016, the Saldering regulation was evaluated and a study was carried out looking at possible
changes of the regulation. The study concluded that the current regulation would not lead to
grid problems until 2023. However, the Saldering regulation does not foster the own usage of
self-produced energy, given that the grid is used as a free-of-charge energy storage.
It is expected that the Saldering regulation will be reformulated in 2018-2019, but adjustments
will require the full roll-out of the smart meters. In the new regulation, users are expected to
get an incentive for the use of the own-produced energy.
Postcode self-consumption regulation
Established in 2014, the postcode regulation is based on Article 59a of the Law Tax on
Environmental Basis [37]. The postcode scheme entitles to an energy tax discount if a small
consumer invests together with others in the generation of renewable energy, for example, by
installing solar panels on a roof or ground nearby. The condition is that participants should live
in the vicinity of the production site, that is, within a postal code area.
Small consumers invest together via a Cooperative or through the building owners’ association
in an installation for generating renewable energy. The generated energy is sold by the
cooperative or association to an energy supplier via a Power Purchase Agreement (PPA). The
participating small consumers receive the discount of the energy tax on their own yearly energy
bills. In order to calculate this tax credit, an energy supplier needs data about the electricity
allocated to the member from the generation plant. The cooperative or association is responsible
for that allocation and passes this information on to the energy suppliers by means of a statement
about the share generated individually by each member, also called member statement. On the
basis of this information, the concerned suppliers apply the reduced rate to the individual
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account of the member. The maximum reduction on taxes is applied over the first 10,000 kWh
consumption.
The postal code regulation is a complex regulation with a lot of administrative burden involved.
Also the return on investment is low. For cooperatives and the building owners’ association,
there is little room for a business case. In June 2017, only 80 projects obtained permission to
start. At the end of 2017 an evaluation of the regulation took place, and changes are expected
in 2018.
Energy efficiency in the Netherlands
All new buildings, both residential and non-residential constructions, must comply with the
requirements for nearly-Zero Energy Buildings (nZEB) in order to obtain the environmental
licence, starting from 1st January 2020. In the case of new public buildings, this requirement is
to be applied from 2019.
In the Netherlands, the energy performance for nZEB is determined on the basis of 3
requirements, known as the nZEB indicators.
 Maximum energy demand in kWh per m2 of user surface per year: the total energy
demand is calculated adding both heating and cooling energy demands. Lighting
consumption is only added in the case of non-residential buildings. The energy demand
can be filled with renewable or fossil energy.
 Maximum primary fossil energy consumption, also in kWh per m2 of user surface per
year: the primary fossil energy consumption is a sum of the primary energy consumed for
heating, cooling and Domestic Heat and Water (DHW). For both residential and nonresidential buildings, if PV panels or other renewable energy sources are present, the
generated energy is subtracted from the primary fossil energy consumption.
 Minimum share of renewable energy in percentages: the share of renewable energy is of
the ratio of renewable energy consumption from the total of energy consumption, both
renewable and fossil origin. In order to determine the share of renewable energy, various
models have been developed in the Netherlands.
Performance target to comply with the nZEB regulation are showed in the table below. In
practice, new building performance is in lines with the stated values. Still, these developments
are at the top of the market. In 2018, a revision of the afore-mentioned requirements will be
done. The expectation is that the requirements for most of the buildings will be financially
viable in 2020. Block buildings higher than five floors, and commercial buildings will receive
special attention [37].
As a consequence, buildings are now better insulated and airtight, so, securing healthy indoor
climate conditions will greatly depend on better facilities for ventilation. This should be an
important point of attention in the further development of near-zero energy concepts.

WP2 – Stakeholders Req., Business Models, Architecture Design

 FLEXCoop Consortium

Page 46 of 96

HORIZON 2020 –773909 – FLEXCoop D2.2 – Regulatory, Market. Socio-econ. and Ethical Context Analysis
in the Pilot Sites and anticipated (short- and mid-term) evolutions

BUILDING
FUNCTION

1- ENERGY
REQUIREMENTS
(kWh/m2)

2- PRIMARY FOSSIL
ENERGY USE
(kWh/m2)

3 – SHARE OF
RENEWABLE ENERGY
(%)

Residential buildings

25

25

50

Tertiary buildings

50

25

50

Educational buildings

50

60

50

Healthcare buildings

65

120

50

Table 9: nZEB performance target per building function in the Netherlands
5.3. EXPLICIT DEMAND RESPONSE MARKET
As mentioned before, BRPs (locally called PRPs) are divided according to their added value:
trading BRPs are allowed to manage their own connections only, whereas full BRPs are
authorised to work in balancing, taking over other party’s connections.
Although wholesale and balancing electricity markets are opened for demand-side flexibility,
competitiveness over DR resources is scarcely activated. Two main reasons are behind this.
First, third-party aggregators are compelled to have an agreement with the consumer´s BRP,
creating a market entry barrier. DR products are always bundled with the sale of electricity, and
consumers are entitled to accept or reject the aggregator/BRP offer. Thus, domestic consumers
might re-negotiate or contract another retailer according to the DR conditions they require.
BRPs, also, can act as aggregators, and they might optimise own imbalances though real-time
dispatch [25], [38].
Second, demand-side flexibility loads are mainly applied as passive balancing. This is the
voluntary contribution done by the BRPs to the TSO’s balancing tasks, in response of imbalance
positions and prices made public in near-real time. In other words, passive balancing is a pricedriven or implicit DR scheme that uses aggregator’s services for the optimization of the BRPs
portfolio [25], [38]. This scheme is explained in the following section.
On the other hand, the current system requirements for aggregation must be fulfilled by the
BRP/aggregator before submission. This serve as an enabler for DR because consumers are
protected from disqualifications due to erroneous technical measures. However, the absence of
standardised requirements for baseline settlements might block DR events. Each contract must
be negotiated individually between the end consumer, its BRP and its retailer.

WP2 – Stakeholders Req., Business Models, Architecture Design

 FLEXCoop Consortium

Page 47 of 96

HORIZON 2020 –773909 – FLEXCoop D2.2 – Regulatory, Market. Socio-econ. and Ethical Context Analysis
in the Pilot Sites and anticipated (short- and mid-term) evolutions

MARKET /
PRODUCT
Wholesale (Intraday
and day-ahead)

MARKET STATUS REGARDING DR [25], [38]
DR amounts can be bided into the wholesale market as long as the minimum size of
0.1 MW is exceeded, in both intraday and day-ahead markets.

Frequency
DR and aggregation are not allowed. FCR is a symmetrical product tendered on a
Containment Reserves weekly basis. Bid minimum size is 1 MW. Most of the demand-side units are unable to
(FCR)
participate.
Automatic Frequency
Restoration Reserves
(aFRR)

Mainly used to balance the system, the aFRR allow demand-side resources, but not
aggregation. Although regulating capacity is contracted yearly, additional voluntary
bids are also possible. Selection is based on merit and the bid minimum size is 4 MW.
These conditions limit the possibility of DR, yet few are submitted.

Manual Frequency
Restoration Reserves
(mFRR)

Both DR and aggregation are allowed in the mFRR. Two schemes available:




Reserve capacity: Bids are made on a voluntary basis, except for large consumers
(> 60 MW) that are required to concede their flexibility resources to the TSO.
Activation conditions are settled by bidders, and the minimum bid size is 4 MW.
Emergency power: TSO contracts complementary mFRR on a yearly basis.
Downward and upward regulation is procured separately, allowing consumers
loads. However, minimum contracted volume is 20 MW, to be available 97-100%
of the time for an activation within 15 minutes. This conditions are a significant
barrier to DR.

Replacement reserves
(RR)

RR are dispatched in the intraday market and are not used for balancing purposes.

Other products

Most of DR events are performed as passive balancing, that is unique to the Dutch
market. Events either result in a change of commercial schedules between BRPs or in
imbalances to be settled with the TSO.

Congestion
Management

Scheme introduced in 2008, but is not currently active. DR not envisioned within.

Capacity mechanism

The Netherlands have not introduced a Capacity Remuneration Mechanism (CRM).

Distribution Network
Services

There are no mechanisms for DSOs to buy demand-side flexibility.

Table 10: Demand response market access in the Netherlands

5.4. IMPLICIT DEMAND RESPONSE MARKET
Implicit DR is the price-driven demand as a result of price variations. To enable a successful
implicit DR, it is important to have a good price signal to boost consumer reactions, and a good
real-time information of energy hourly prices and consumption to enable consumers make the
right decision for those consumptions that can be shifted in a dwelling.
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As mentioned before, demand-side flexibility is mostly applied in passive balancing. BRPs,
instead of activate DR resources via the bidding ladder on the organized markets, might decide
to trade lack or excess of loads with other BRPs, changing their commercial schedules, or just
generate imbalances to be settled with the TSO afterwards, in response of imbalance positions
and prices that are made public in near-real time. In the Dutch market, it is possible for a BRP
to be rewarded for an imbalanced portfolio if their position contributes to the overall system
balance. This is a unique scheme that has allowed demand-side participation but forbids the
possibility of direct negotiation between independent aggregators and consumers, given that
aggregators must always contract with BRPs [25], [38].
DRIVER
Price variability

STATUS IN THE NETHERLANDS
Retail prices in the Netherlands are market based.
Price variability per hour must be offered, but it is mandatory to possess a smart
meter.

Balancing mechanisms

The Imbalance Settlement Period (ISP) is “the time units for which Balancing
Responsible Parties’ Imbalance is calculated” [39]. The ISP in the Netherlands is
60 minutes.
Balancing incentive: Dutch BRP are rewarded for balancing the network, even if
this leads to imbalances in their own portfolio: “in case of a short or long market,
the BRPs can be rewarded for their imbalance – instead of being penalised, as it
may happen in other countries, if their position contributes to the balancing of the
whole network. Such a solution is possible due to publicly available near realtime imbalance positions and prices” [38].

Smart Metering

Smart meter rolls out started in 2015 and is expected to be complete by 2020.
The deployment is mandatory and the process is led by DSOs [40].
Availability of consumption data.



Time granularity: Consumption data are available every 15 minutes.
Data access: Through the DSO’s web site, available on the day ahead.

Table 11: Conditions for implicit demand response in the Netherlands
Currently, demand-side resources are mainly pooled by aggregators, most of them BRPs and
generators, from consumers such as greenhouses, hospitals and small industries with Combined
Heat and Power (CHP). It is estimated that 1.5 GW of demand-side flexibility, including selfgeneration, might be present in the electricity market. The total volume of balancing energy
activated per year is around 500 GWh [25], [38].
By Dutch law, the data of the smart meter must be available for the consumers. This data must
also be available for other parties besides the DSOs and the energy suppliers. The data from
smart meters is collected by the European Sustainable Development Network (ESDN). All
parties can get every day the energy usage of the day before from all the smart meters in the
Netherlands, on 15-minute basis for electricity. Other market parties may also become an
independent service supplier. These independent service suppliers must certify themselves, and
must have explicit permission from the user of the smart meter for the usage of the smart meter
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data. As a result, in the Netherlands there are a lot of parties who provide insights to users via
all kind of ways: apps, websites, smart devices etc. The data needed for providing these services
are coming out of the P1 port in the user’s dwelling itself or via the DSO’s P4 portal. This data
can be used by consumers to make the right decisions on their energy consumption to react to
price variations.
In summary, the Dutch electricity market might be considered as partially open for demandside flexibility participation, but greater commercial activation is yet to be achieved. Current
demand-side flexibility occurs as implicit DR events due to BRPs’ reaction to price signals for
passive balancing. DR main barrier is the limited access that aggregators have to markets and
the lack of standardised arrangements between parties. Although load aggregation and demandside flexibility are not widely accepted, requirements for participation in already opened
markets are adequate for big and medium commercial end users. Explicit DR is not clearly
envisaged within the present regulatory framework.
ENABLERS

BARRIERS

DR can access aFRR and mFRR ancillary services;

The aggregators are limited to BRPs’ authorization,

In reserve capacity, bidders are free to state
conditions for the activation;

Competition over demand-side services is not
enabled;

Customers’ protection due to requirements for
qualification as an aggregator.

The minimum contracted volume in the Emergency
Power programme is 20 MW.

Minimum volumes in ancillary services DR
participation.

Table 12: Summary of enablers and barriers for demand response in the Netherlands

5.5. FLEXCOOP PILOT RUN AMBITIONS WITHIN THE CURRENT NATIONAL
MARKET FRAMEWORK
One of the major issues to implement the FLEXCoop concept for domestic end users is the
massive use of gas boilers for residential heating and DHW. In the survey carried out among
ODE cooperative members in the Netherlands in January 2018 (see FLEXCoop D2.1), more
than 85% of the respondents stated the use of gas for heating and only 14% has heat pumps.
Since heating and DHW is a major source of electricity consumption and demand flexibility,
this issue jeopardises the procurement of large amounts of energy from demand-side. Another
issue to consider is the relatively low level of smart meters available. The same survey revealed
that one third of ODE members do not have smart meters at home.
On the other side, positive good points that favour the deployment of demand-side response
among ODE cooperative members in the Netherlands are the high use of self-consumption
facilities (> 70%), and storing solutions by means for EV cars (18%). These two facts enlarge
the impacts of the FLEXCoop solutions leaving more room for further demand flexibility,
offered by the extra availability of energy from generation or storage equipment.
One of the main concerns of ODE cooperatives members is to maximise the potential of their
RES generation assets. One possible way is by storing solutions, but they are expensive, limited
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in capacity, and require high maintenance costs. In this sense, a sample of them showed their
interest in using FLEXCoop solutions to adapt their demand profile to their renewable
generation systems (mainly photovoltaic) in the workshop that was held in Utrecht (the
Netherlands), on January the 22nd, 2018. This business scenario is described as BS4, microgrid
as a service in FLEXCoop D2.1 and has a high potential in the FLEXCoop pilot demonstrator
in the Netherlands.
Implicit DR is an open possibility for all domestic users with dynamic tariffs, and depend on
the attitude of the consumers to pro-actively engage in actions that enable them to take
advantage of valley periods. According to the FLEXCoop survey among ODE cooperative
members in the Netherlands, 85% of the respondents claim to have an hourly-discrimination
tariff with a difference in price that would entitle them to make savings by shifting energy
consumptions from peak to valley periods. Among them, 44% say that they are making savings
by shifting consumptions according to a price signal, but half of them believe that savings are
really low. Almost half of those 41% who may be entitled to make savings because of their
electricity tariff but make none, claim that the main reason for it is the low economic savings
expected from the change in their consumption patterns. A low price signals for the relatively
modest domestic consumptions is the root cause, as 70% of the respondents think that the
energy bill has a low or very low impact in their economies. A relatively high effort to make a
behavioural change is not sufficiently compensated. In addition, 5% think they have no
possibility to shift consumptions and another 5% states that they are not interested at all in
implicit DR.
Yes. I already make full use of it.
5%

5%
22%

Yes, but my savings are low and I would like
to increase them.
No, but I would like to benefit from this
possibility.

19%

No, because I have a fixed hourly electricity
tariff.
No, because real savings are really low.
22%

15%
12%

No, because I have little chance to shift
electricity consumptions to cheaper hours.
No. I am not interested.

Figure 3: Type of electricity tariff among ODE cooperative members in the consumers’
survey

Electricity Law Experiments Regulation
The Electricity Law Experiments Regulation establishes exceptional regulatory frameworks for
energy cooperatives and owner associations for the testing of innovative grid management
programmes not subjected to the 1998’s Electricity Act. With this exemption regulation, the
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Ministry of Economic Affairs and Climate promotes the development of sustainable energy
management and supply in the Netherlands. The scheme is one of the enablers of the Energy
Agreement to produce 16% renewable energy by 2023.
The electricity law experiment scheme has a duration of 4 years from 2015 to 2018. Within this
term, there is an opening period every year. The experiments may extend for a period of ten
years from the start. For both project networks and large experiments, a maximum of 10
exemptions is granted per year. There are currently 11 exemption holders active. One
exemption is granted to the Cooperative Endona who will be the pilot cooperative in the Dutch
FLEXCoop pilot.
Based on the four business scenarios (BS) developed in D2.1‘End-User and Business
Requirements’ and the expressed needs of cooperative members during living lab workshop,
the ambitions of the FLEXCoop pilot testing within the current electricity market regulation in
the Netherlands may be:


Consumption monitoring and self-consumption.
o Offer advice for energy savings and energy optimization at home as a result of the
data analysis of comfort preferences and energy usage patterns. Special testing focus
can be done to the integration of renewables, as well as storage solutions due to the
high rate of PV generation capacity and electric vehicles (BS1).
o For pilot users with self-generation assets, manage demand flexibility to achieve
higher consumption rate of self-produced energy, thus saving on grid electricity
supply. The current self-consumption does not provide incentive for flexibility, but
changes are expected for 2018-19. (BS2a and BS4).
 Implicit DR
o Contribute to the balancing services of the cooperative, balancing resources owned
by the cooperative or directly contracted through power purchase agreement and
saving on BRP’s services (BS2a).
o The possibility for a cooperative retailer to take care of its own balance
responsibility would also provide it access to the unique Dutch ‘passive balancing’
scheme.
o Shifting energy usage to the hours with a low hourly price for users with a flexible
tariff (2 or more period discrimination tariffs), making an optimal use of implicit
DR potential through FLEXCoop automated solution (BS2b).
 Explicit DR.
o Test new local network management tools through DR aggregation within the
exceptional regulatory framework allowed in this pilot site (According to chap. 7 of
the Electricity Regulation Proposal, EU-wide rules on flexibility at distribution grid
level will be the object of Network Codes and Guidelines to be elaborated after the
Clean Energy Package) (BS3).
The current market regulation only provides aggregated DR access to part of the balancing
market (mFRR). Once enforced, the new EU Electricity directive and regulation should
provide demand response resources access to the rest of the balancing market. However, it
seems that as of today the ‘passive balancing’ scheme represents the main path to the market
(BS3).
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6. NATIONAL REGULATION AT LIVING LABS: SPAIN
The following chapters revise the market regulations in Spain concerning the three main areas
where FLEXCoop plays a role: Electricity market (wholesale market, balancing service markets
and retail markets for domestic consumers, self-consumption market and demand-response
markets. Finally, the possibilities and potential of the Spanish pilot demo will be assessed.
6.1. ELECTRICITY MARKET REGULATION
The origin of the Spanish regulation is very wide as many institutions (National Government,
Regional Governments and local city councils) can approve regulations that affect the
electricity market. Moreover, some technical aspects, electrical and thermal, are determined by
company standards of the electricity and gas distribution utilities. These procedures are also to
be considered in the analysis. The three main markets analysed are the following.




Wholesale market (day-ahead and intraday markets, players, volumes, prices)
Ancillary balancing services market (adjustment bands, players, volumes, prices)
Retail market for domestic (commercializing, tariffs, free and regulated markets)

Wholesale market (Intraday and day-ahead)
The Iberian Electricity Market (MIBEL) is the result of a joint initiative between the
governments of Portugal and Spain, and represents an important step in the construction of the
internal electricity market. The Iberian electricity market is constituted by the forward markets
managed by Operador del Mercado Ibérico-Polo Portugués (OMIP) and the daily market and
intraday markets managed by Operador del Mercado Ibérico-Polo Español (OMIE). OMIE
operates on the Iberian Peninsula, as Nord Pool Spot does so in the Nordic countries, EPEXSpot
in France, Germany and other Central European countries, and GME in Italy.
The daily market is the main electricity trading market on the Iberian Peninsula, and it operates
365 days a year. As in the rest of the EU, it is a marginal pricing market in which the price and
trading volume in each hour are equal to the price of the cross-over point on the aggregate sale
and purchase bid curves. In 2017, the average price in Spain was 52.24 €/MWh with 281 TWh
of traded energy.
On a daily basis, bids for the purchase and sale of electricity are received for the next day up
until 12 noon, which is the deadline for the submission of bids. These bids are then processed
jointly with those submitted to Amsterdam Power Exchange (APX), Nord Pool and EPEX Spot,
using a European algorithm called EUPHEMIA, following which OMIE publicly announces
the energy that will be produced and purchased in each one of the hours the following day. The
results of the daily market, as determined by the free trade between buying and selling agents,
are the most efficient solution from an economic perspective. Nonetheless, given the nature of
electricity, this process also needs to be feasible in physical terms. Accordingly, once these
results have been obtained, they are sent to the system operator for their validation from the
standpoint of technical viability [41].
Once the daily market has ended, and until 12:45 p.m. the following day, six adjustment markets
are held (called intraday markets), which allow those buyers and sellers who wish to submit
bids for the purchase and sale of electricity in order to adjust their generation and consumption
schedules to their best forecasts for their real-time needs. Readjustments might be done up to

WP2 – Stakeholders Req., Business Models, Architecture Design

 FLEXCoop Consortium

Page 53 of 96

HORIZON 2020 –773909 – FLEXCoop D2.2 – Regulatory, Market. Socio-econ. and Ethical Context Analysis
in the Pilot Sites and anticipated (short- and mid-term) evolutions

four hours ahead of real time. There are other markets managed by the system operator, Red
Eléctrica Española (REE), in which a balance is struck at all times between production and
consumption [41].
Electricity sale bids presented by sellers to the market operator in the intraday market may be
simple or incorporate complex conditions according to their content. The market operator
matches electricity power purchase and sale bids by means of the simple or complex matching
method, depending on whether the bids are simple or whether they incorporate complex
conditions.
Today, there are over 800 agents operating in this markets, being involved in a total of over 13
million transactions per year. The Iberian Electricity Market is one of Europe’s more liquid
ones, and, in several years, have achieved prices that are below the average for Europe’s major
markets. The Iberian prices fluctuate between 0 and 180 €/MWh, while other European markets
show oscillations within -500 to +3000 €/MWh [41].
Ancillary balancing services market
Ancillary services are those services and functions provided to the electricity grid that facilitate
and support the continuous flow of electricity so that supply will continually meet demand.
Ancillary services, also known as balancing services are demanded and managed by the system
operator, and have been traditionally provided by generators. However, the integration of
intermittent generation and the development of smart grid technologies have triggered a shift
in the solutions that can be used to provide grid balancing.
In Spain, there are not Balancing Responsible Parties (BRP) as such and the responsibility for
the full grid balancing relies on REE. Once balancing services are requested, auctions are
triggered for capacity availability or actual balancing energy supply, both upward and
downward. Balancing service providers are assigned based on cost. Usually these services are
better compensated per unit of energy to increase or decrease, then scheduled energy generation
in the spot market. A market strategy using some manageable sources is to conserve part of the
capacity to be offered in the more profitable ancillary service market.
In Spain, the variety of ancillary services are as follows:
 Primary control band. This is mandatory for all generators and entails no payment. It is
based on the immediate adjustment of generation frequency to match the unbalanced
system frequency targeted at 50 Hz. It is activated in the very short term (0 to 20 seconds).
 Secondary Control Band. This is optional for generators and the purpose is to maintain
the generation-demand balance, correcting deviations with respect to the anticipated
power exchange schedule of the ‘Spain’ Control Block, and the system frequency
deviations. Its temporary action horizon ranges from 20 seconds to 15 minutes. This
service is paid as a function of two concepts: availability (capacity control band) and
usage (energy upward and downward).
 Tertiary Control. It is optional as well, but there is an obligation to bid by all involved
actors, and is managed and remunerated by means of market mechanisms. The purpose
is to resolve the deviations between generation and consumption and the restoration of
the secondary control band reserve used. The tertiary control band reserve is the
maximum variation of power generation that a power unit can perform from the first 15
minutes, and which can be maintained for at least 2 hours.
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 Additional Upward Reserve Power. This is an ancillary service, of an optional nature,
managed and remunerated by means of market mechanisms, whose purpose is to provide
the electricity system with the necessary level of upward power reserve, taking into
consideration the power reserve available in the forecasted schedule of the day-ahead
horizon.
 Interruptible load service. This demand-side tool enables large electricity consumers
(large-scale industry), to reduce their consumption to maintain the balance between
generation and demand, in response to an order issued by the system operator. These large
energy consumers receive financial reward in return for providing this service. Energy
curtailments cannot exceed two hours, and cannot exceed 240 annual hours for blocks of
5 MW, and 360 annual hours for blocks of 90 MW. Bidders need to pre-qualified by REE
and are paid for their availability and for the energy actually curtailed in the period. More
details can be found in chapter 6.3.

Retail market for domestic users
The supply of energy to end customers is done by trading companies on a competitive basis.
These companies acquire energy in the generation market and sell it to final consumers,
according to the conditions summoned in a trade contract. To do this, the supplier must make a
consumption forecast for their customers (or customer segment) and plan the acquisition of
energy through different forms of contracting (daily market, forward markets or bilateral
contracting).
To bring energy to the consumer, traders make use of the transport and distribution grids,
through the hiring and payment of access tolls to the grid owners. The conditions of access to
the grid and the prices of the corresponding tolls are regulated by law, and are common to all
traders. The operation of these companies is regulated by Law 24/2013 of the Electricity Sector
[42]. Trading companies have as main obligations:
 Acquire the necessary energy for the development of their activities and making the
payment of their acquisitions.
 Contract and pay the access tolls for the transport and distribution networks
corresponding to the distribution company based on the billing information, regardless of
the collection of the final consumer, as well as paying the prices and charges according
to what is determined by regulation. Formalize and sign supply contracts with consumers
according to the regulations, and invoice the consumers according to the conditions and
prices of the contracts.
Trading in Spain is a fully competitive activity, but energy supply is a right ensured by law to
all citizens according to regulated conditions and prices. In the residential retail market,
domestic consumers can choose between free market and regulated market. Regulated market
is determined by the Government and provided by a limited number of appointed traders, also
known as “Reference Commercializing Companies”. These Companies have, among others,
the obligation to:
 Provide the regulated tariff for the consumers below 10 kW, called Precio de Venta a
Pequeño Consumidor (PVPC) as stablished by the Royal Decree 216/2014 [43]. All
consumers with a contracted power of up to 10 kW have the right to contract this specific
regulated tariff. The PVPC is the new hourly electricity price-setting system and applies
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to the electricity bill of those consumers having made no explicit choice for electricity
supplier, and vulnerable consumers with social tariff. PVPC can be contracted either for
one period (average price around 0.13 €/kWh) or two periods (P1 from 13h to 23h at
around 0.15€/kWh and P2 from 23h to 13h at around 0.07 €/kWh)
 Supply electricity to those consumers who are considered vulnerable, and apply social
reduced tariffs if they meet the vulnerable consumer income conditions.
 Supply electricity to those consumers who, without being entitled to the PVPC,
temporarily lack a supply contract with any other supplier.
 Implement the demand management programs approved by the Energy Authority.
To enable the regulated hourly PVPC tariff, smart meters are needed at every dwelling. As for
now, Spain is really ahead with its meter substitution plan as stablished in the Royal Decree
809/2006 [44]. At the end of 2016, 74.5% of consumers with contracted power of less than 15
kW had smart meters. The final objective is to achieve 100% of the replacements by 2018 [45].
These smart meters belong to the DSO that provides traders with the monthly readings for
invoicing their customers the energy consumed at every hour. Some DSOs also make hourly
consumptions available for their customers via their customer portal, only accessible with
personal password.

6.2. SELF-CONSUMPTION MARKET
Self-consumption in Spain has had a low level of development, with the exception of solar
thermal energy for DHW. For electricity self-generation, the net metering model was drafted
but discarded and the current system is based on the accountability of bi-directional energy
transactions supported by a grid connection. Different national regulations apply in the context
of self-consumption in Spain: the Royal Decree 413/2014, regulates the activity of production
of electrical energy from renewable energy sources, cogeneration and wastes. The Royal Decree
900/2015, regulates the administrative, technical and economic conditions of the supply of
electricity with self-consumption and the generation with self-consumption. Off-grid facilities
are not regulated by this RD but they have to comply with the electro-technical regulation for
low voltage, contained in Royal Decree 84/2002.
While some countries have self-consumption models that are incentivised to some extent for
large industrial consumers, in Spain grid tariff exemptions on self-consumed electricity are
gradually being cut down or eliminated, furthermore prosumers are required to pay for grid and
system costs on the self-consumed electricity (generation tolls popularly known as “sun tax”)
additional to the usual grid access tariffs. The Royal Decree 900/2015 [46] considers two
modalities for self-consumption:
 consumers with on-site RES generation capacity less than 100 kWp for self-consumption
where the excess of energy fed into the grid is not remunerated; and
 consumers with officially registered generation facilities for self-consumption, who could
optionally perceive economic remuneration for the energy injections to the grid,
according to the specific regulation in place for each generation technology.
In any case, the installed generation capacity must be below the consumption contracted power,
to avoid over-dimensioning beyond self-consumption needs. Under both modalities, the
consumer with self-consumption must pay for a series of regulated charges to contribute to
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economically sustain the electricity system costs through specific fixed (capacity related) and
variable (energy related) rates. In particular, additionally to the usual “grid access tariff”, which
is charged on hourly net electricity consumption, consumers with on-site generation are
compelled to pay for two additional charges, one on self-consumed energy and another on total
consumed energy, so as to contribute to the recovery of system regulated costs. As a result,
stakeholders do not see self-consumption attractive anymore due to the requirement of paying
these additional charges to compensate for the savings made in the grid consumption.
Energy efficiency
Under the Energy Efficiency Directive (EED) [21], all the Member States of the European
Union must draw up National Energy Efficiency Action Plans (NEEAPs) every three years,
starting with the first of them on 30. April 2014. These plans must set out estimated energy
consumption, planned energy efficiency measures, and saving expectancies at country level.
Moreover, EU Member States must report the progress achieved towards their national energy
efficiency targets on an annual basis.
Therefore, the Spanish National Energy Efficiency Action Plan 2017-2020 [47] was sent to
Brussels in April 2017, following the former National Energy Efficiency Action Plan 20142020. This plan is configured as a central tool of the Spanish energy policy, whose execution is
enabling the achievement of energy saving and efficiency objectives deriving from the EED.
This plan describes horizontal measures affecting all energy end-use sectors. Information is
given on establishment of the energy efficiency obligation scheme (Article 7), on the obligation
to carry out energy audits and implement energy management systems (Article 8), on metering
and billing (Articles 9, 10 and 11), on consumer information programmes and training (Articles
12 and 17), on qualification, accreditation and certification schemes (Article 16), and on energy
services (Article 18). Some energy efficiency measures of a horizontal nature referred to in the
EED are stated in Article 19:
 Member States shall evaluate and, if necessary, take appropriate measures to remove
regulatory and non-regulatory barriers to energy efficiency. It refers in particular to the
potential barriers deriving from the legislation on property and leases in relation to the
way incentives are split between the owner and the tenant of a building. Owners of leased
buildings are occasionally deterred from investing in energy efficiency improvements
since the costs associated with the outlay must be assumed by the owner, who cannot
transfer them to the tenant, even though it is the latter who will benefit from the energy
savings deriving from the investments. Law 19/2009 on measures to promote and
expedite building rental and energy efficiency proceedings introduced several changes to
the wording of Law 49/1960 on co-ownership of buildings, how the installation or
removal of equipment or systems that improve the energy efficiency of a property shall
be approved (now requiring a vote in favour by three fifths of the owners who, in turn,
must represent three fifths of the shares in the building. This facilitates decision-making,
as adoption of resolutions previously required a unanimous vote in favour).
 Legal and regulatory provisions and administrative practices regarding public
procurement and annual budgeting and accounting, with a view to ensuring that public
bodies are not deterred from making investments in improving energy efficiency or from
using energy performance contracts and other third-party financing mechanisms on a
long-term contractual basis. With regard to the identification of such barriers and
notification to the Commission, Spain has stressed its disagreement with the accounting
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treatment applicable to energy efficiency contracts signed by the public sector. The
current accounting rules for energy performance contracts in the public sector make it
obligatory to enter the entire investment in energy-efficiency improvements into the
accounts as public expenditure, even where that investment is undertaken and financed,
wholly or in part, by the private sector, except where the investment represents 50 % of
the value of the asset after the action. This is currently acting as a significant brake on
implementation of energy efficiency measures by the public sector and, therefore, it is
impeding the development of the energy services market in countries which, like Spain,
are subject to very strict fiscal controls.
The achievement of the 2020 saving objective requires investments of both public and private
peers in actions, basically, to renew equipment and processes in the industrial sector, heating
installations and heating & cooling and lighting installations in buildings (either residential or
tertiary use) or renew the building envelope, as well as in measures to make a more efficient
use of means of transport. As for the implementation of this objective, Law 18/2014 [48]
transposed EED’s Article 7 into Spanish law and established, in accordance with Article 20 of
that Directive, the National Energy Efficiency Fund (Article 72) administered by the Secretariat
of State for Energy (Article 73). In addition, Law 18/2014 approves urgent measures for growth,
competitiveness and efficiency, creates a national system of energy efficiency obligations as
well as a national fund meant to finance energy efficiency mechanisms for economic, financial,
technical assistance, training, information and other measures that help increase energy
efficiency in the different sectors of final energy consumption.
The” Royal Decree 56/2016”, 12.02.2016, partially
transposes the Directive 2012/27/EU with regards to energy
audits, accreditation of energy service providers and
auditors and promotion of energy supply efficiency. It also
incorporates some definitions established in Directive
2010/31/EU, of May 19, regarding the energy efficiency of
buildings. Furthermore, this Directive 2010/31/EU is also
partially transposed to the Spanish legal framework through
the Royal Decree 235/2013 and its modification Royal
Decree 564/2017, which approve the basic procedure for
the certification of the energy efficiency of buildings as
follows:
1. No later than 31.12. 2020, the new buildings will be
almost zero energy consumption buildings, as defined in
the “Royal Decree 56/2016”, in relation to energy audits,
accreditation of service providers and energy auditors
and promotion of energy supply efficiency.
2. The new buildings that are going to be occupied and are
of public ownership, will be buildings with almost zero
energy consumption after 31.12.2018.
3. The minimum requirements that these buildings must
satisfy will be those that are determined at all times in
the “Technical Building Code” [49], (approved by Royal
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Decree 314/2006). The Order FOM/1635/2013 sets the minimum share of renewable energy
generation by type of building, and solar energy application (thermal for DHW or electrical
from PV) by climatic zone for new buildings, as a percentage of energy demand.
According to the “Sole Transitory Provision” of the above-mentioned “Royal Decree
564/2017”, the presentation or availability to buyers or lessees of the energy efficiency
certificate of all or part of a building, as applicable, shall be required for the purchase-sale or
lease agreements entered into force as of June 1, 2013. In this certificate, and by means of an
energy efficiency label, each building is assigned an Energy Efficiency Class, which will vary
from class A, for the most energy efficient, to class G, for the least efficient.
As a summary, steps forward for energy efficiency, energy certification and self-consumption
in buildings are being taken as a result of the EU directive transpositions since 2008, but they
only affect new designed buildings after that date. The real state financial crisis stopped the
construction sector until now and few new buildings complying with the new regulations have
been built due to the large stock of unsold dwellings in the country. More focus should be made
in the refurbishment and energy remodelling of the existing stock of buildings to obtain short
and mid-term results.
6.3. EXPLICIT DEMAND RESPONSE MARKET
In regard to measures adopted or envisaged to facilitate and promote DR, firstly, it is found that
Article 49, on demand management, of Law 24/2013 on the electricity sector, lays down that
‘electricity companies, consumers and the system operator, in coordination with other
stakeholders, may draw up and apply measures that promote better management of electricity
demand and help optimise the load curve and/or energy saving and efficiency’. The same article
lays down the possibility for consumers, either directly or through sellers, to participate, where
applicable, in the services included in the electricity production market in accordance with the
applicable regulations. While some of the markets are open for DR in theory, in practice this
applies only for large industrial consumers.
In Spain, nor demand-side resources neither consumers have access to the balancing market or
the provision of ancillary services. Primary Frequency Control is compulsory for generators
and not remunerated, and, until 2016, Secondary and Tertiary control were paid services but
not open to load participation [50]. In such scenario, aggregated loads participating in any type
of service provision were not allowed either. However, since 2016, decentralised and renewable
energy resources (in particular wind generators) have been able to prequalify and participate in
the tertiary reserve, therefore aggregated DR is allowed only for Tertiary control [25].
The concept of aggregator for DR does not exist in the Spanish regulation, in fact, aggregation
is still not legal in the Spanish electricity system and currently there is only one scheme allowing
explicit DR: The Interruptible Load programme.
The so called “Interruptible load mechanism” for large companies is set in “Law 24/2013 of the
Electricity Sector”, and it is structured in the operation procedure “15.2” from IET/2013/2013,
approved in 2014, and in the IET/1752/2014, which modifies certain aspects related to the
interruptible load service included in the previous order. This is a demand side mechanism
regulated by the Spanish TSO REE. It is a tool that provides flexibility and rapid response to
large imbalances of generation and demand of energy. It basically consists in the contractual
disposition to stop consuming energy by some large industrial energy consumers for a short
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period of time triggered by the system operator. In exchange for this service, those companies
that would stop consuming receive an economic retribution. It is contracted in 5 MW and 90
MW energy bundles for a short period of time, usually responding to urgent and severe grid
constraints. It is not meant as a demand regulation mechanism or a wholesale energy source. It
is only open to a limited number of high industrial consumers and it has hardly been used since
it was set up in 2013 due to the current excess of distribution capacity of the Spanish electricity
grid. It remunerates both the curtailment availability and the energy actually curtailed by the
TSO, should this curtailment take place.

MARKET

MARKET STATUS REGARDING DR

Wholesale (Intraday and day- Wholesale market is limited to sellers with a generation capacity of at least 50
ahead)
MW.
Frequency Containment
Reserves (FCR)

Aggregated DR is not accepted in the balancing market. Since 2016*,
decentralised and RES (in particular wind generators) have been able to
Automatic Frequency
Restoration Reserves (aFRR) participate in the RR. This might be a step forward for future demand-side
flexibility participation.
Manual Frequency
*Spanish Official Gazette (2016): BOE-A-2016-9364 “Resolución de 7 de octubre
Restoration Reserves
de 2016”, published on 12 October 2016
(mFRR) and Replacement
reserves (RR)
Other products

Interruptible load Contracts. There is an available capacity of 2000 MW of
demand reduction in peak hours. Only consumers with contracted power above 5
MW have access to interruptible demand service managed by the TSO, and bidden
annually.

Congestion Management

Do not exist.

Capacity mechanism

Only generators participate in CRM

Distribution Network
Services

DSOs have the possibility to request from the TSO to call the use of the
interruptible load service or as for re-dispatching and curtailment of generators.

Table 13: Demand response market access in Spain
The participation is bided annually by REE who organizes annual auctions with physical bids.
It offers two products for consumption reduction, interruptible power packages of 5 MW and
90 MW with very high availability requirements: immediate, 15 minutes and 2-hour notice. The
service is assigned on a competitive basis, so that, once they have been pre-qualified, service
providers compete with each other to provide the service to the TSO. It is finally assigned to
the last competitor that remains in the bid and, as a consequence, it is awarded to the one that
offers the lowest price. Energy curtailments cannot exceed two hours, and can only be activated
once a day and five times a week. In addition, it cannot exceed:
 240 annual hours for blocks of 5 MW, with a maximum of 40 hours per month.
 360 annual hours for blocks of 90 MW, with a maximum of 60 hours per month.
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In the last 2017’s auction of this service a total of 10 blocks of 90 MW and 415 blocks of 5
MW were traded, which translates into an interruptible capacity for this year of 2,975 MW. 138
consumers attended this call and it will entail a cost of 525 M€ of fixed cost. Variable costs
depend on the actual use of this service. Until 2014, the cost was included in the access tolls
but since January 2015 (due to Order IET/2444/2014) it becomes part of the cost of generating
electricity. This service is tested annually but has not been activated since 2009.
Even though aggregators are not accepted in Spain, the role of “representatives” exists, which
sell energy in the name of their “represented” that minimise deviations from generation
programme and resulting penalties. According to the Smart Energy Europe Association report
for DR in Europe 2016 it is believed that the TSO and relevant stakeholders are already working
for the future opening of these services to flexible demand [25]. The table above summarises
the market status for DR for every market and product in Spain.
6.4. IMPLICIT DEMAND RESPONSE MARKET
Implicit DR for domestic consumers as a response to a price signal is always an option, but
scarcely used by domestic consumers in the country. In order to incentivise implicit DR, a good
price signal is required. Companies can go for a medium or high tension supply with 3 period
discrimination (tariff 3.0) or 6 period discrimination (tariff 6.0), with very different prices
among peak periods (period 1) and valley periods (period 6) in both the fixed tariff (proportional
to the hired power) and the variable tariff (related to the energy consumption). Shifting
consumptions to period 6 (night, weekends and August) in a 6.0 tariff allows to make interesting
economic savings for companies. An example is that many metal foundry companies in Spain
only run night shifts. Other companies with high heat demand (tile manufacturers) may opt for
heat & power systems to cover demand on periods 1 and 2.
In the residential retail market, domestic consumers can choose between free market and
regulated market. Regulated market is determined by the Government and provided by a limited
number of appointed traders, nominated by the Government to offer the PVPC tariff. Royal
Decree 216/2014 [43] regulates this tariff, also allocated to those who have not explicitly chosen
a free market trader and those with social tariff (see chapter 6.1). PVPC is an hourly based tariff
with a fixed amount that is charged per unit of hired power and is regulated by the Government.
This fixed amount is about half of the total electricity bill for an average household. The
variable amount is about 30% of the total bill and is charged as a function of the electricity
consumption. The rest are taxes (electricity tax for consumers (5.11%) and Value Added Tax
(21%)). The variable component depends largely on the energy wholesale market price and
therefore, it is settled on the previous day, a few hours later after the day-ahead daily auction
run daily by OMIE. PVPC or regulated tariff may be single or two period discrimination.
Example of daily price variations for consumers (tariff 2.0) are given for the 27th of March in
the following figure2.

2

extracted from the TSO web site www.ree.es
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Figure 5: Regulated tariff 2.0 (PVPC) for domestic consumers. Hourly price on
27/03/2018 in €/kWh
In the figure above, the red line is the single period PVPC for the 24 hours of the 27th of March
2018. The difference between the cheapest price at 16:00 and the most expensive at 8:00 is just
2.4 c€/kWh. This is a very small price difference to really have an impact on average
consumers’ attitudes to make an effort to shift consumptions and change behaviours to smooth
and flatten the demand curve towards a more sustainable energy mix and grid balance. Only
those users with a two-period discrimination tariff have a large enough price difference of 8.4
c€/kWh between maximum and minimum prices, and an average of 6.4 c€/kWh between peaks
(green line in the figure). For an average household annual consumption of 3000 kWh/year and
a 10% consumption shift from peak to valley period, this entails 19.2 €/year.
Free market traders try to attract customers by simplifying commercial propositions offering
fixed price tariffs or two period discrimination tariffs. Single period tariffs do not allow implicit
DR by end users. This is partially the case of energy cooperatives’ customers and members;
whose main concern is the energy efficiency since nearly half of them have a fixed tariff.
Some reports have foreseen possible proposals to open balancing services to DR that could lead
to changes in 2016-2018, especially given that a full smart meter roll-out is expected by 2018
[38]. Nevertheless, at the time of writing this report, no new legislative measures have taken
place. The problem is that this information is not real-time information as it is often published
on daily basis and hence, one day later. This is not useful for implicit DR. However, this smart
meter deployment might contribute to the adoption of DR schemes since final demand
flexibility settlements should be done on official metering.
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DRIVER
Price variability

STATUS IN SPAIN
Retail prices in Spain are regulated.
Price variability is not attractive for residential consumers to modify behaviour.

Balancing mechanisms

The ISP is in the Spain is 60 minutes. This is the time for imbalance calculation
[39].
No incentive for implicit DR for grid balancing.

Smart Metering

Smart meter rolling out started in 2011 and is expected to be complete by 2018.
The deployment is mandatory and the process is led by DSOs [40].
Availability of consumption data.



Time granularity: Consumption data are available every 60 minutes.
Data access: Through the DSO’s web site, available on the day ahead.

Table 14: Conditions for implicit demand response in Spain

6.5. FLEXCOOP PILOT RUN AMBITIONS WITHIN THE CURRENT NATIONAL
MARKET FRAMEWORK.
The current regulation of the Spanish electricity market almost stops any type of participation
of DR in electricity markets as of today. The only legal scheme allowing explicit DR is the
interruptible load programme for large industrial consumers (see chapter 6.3). Although the
interruptible load programme could be extended to aggregated domestic loads of at least 5 MW,
in practice it is a product that does not fit well to domestic demand flexibility due to the huge
volume of aggregated demand needed for a 5 MW bundle, and the unilateral character of the
interruption activation by the TSO. On the other hand, currently this service is fully covered
with a few large industries (around 120) and the lack of usage for this service due to an overdimensioned grid structure questions its own existence.
The wholesale market is only open for generators above 50 MW. The spot market where
retailers and generators make their bids in the day-ahead market, is actually open for flexibility
resources by means of negative demand bids at a given price. The evolution of the daily average
spot market price per month is depicted in the next figure. The monthly average of day-time
prices (when domestic demand flexibility is larger) is near 50 €/MWh, but peaks can go up to
65 and 75 €/MWh. Daily top prices might reach 120-140 €/MWh on demand peaks where the
contribution of low cost technologies such as wind or hydraulic power is low or inexistent.
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Figure 6: Monthly average of daily-time spot market prices in Spain in €/MWh
Som Energia and some large energy cooperatives in Spain already act as generators in the spot
market where they bid the generation of the RES assets at 0 €/MWh. For them, assessing
demand flexibility and trading it at periods of top peak prices, would be easy and straight
forward with the FLEXCoop set of solutions. The main issue is the low average price of the
spot market. If the cooperative just restricts their participation to top peak hours, like from 20.00
to 22.00 h in winter, the amount of domestic demand flexibility at that time is likely to be larger
and prices are also likely to be high, but their participation in the wholesale market will be
limited to those periods. The minimum offer size is 0.1 MW.
The balancing market is better remunerated but is highly restricted now to DR as it is just open
for generation units, but aggregators are not accepted so far neither in the wholesale nor in the
ancillary service markets.
One positive aspect of the current regulation in Spain is the mandatory deployment of smart
meters to allow for the PVPC hourly tariff application. Old analogue meters do not permit
hourly tariffs and billing for these users was done using an average domestic consumer demand
profile per hour and the actual energy prices per hour. The new digital meter rolling out
programme carried out by the local DSOs is almost done and it is expected to be completed at
the end for 2018 country-wide. Therefore, it can be expected that all FLEXCoop pilot users
have already a digital meter, although the access to it is not straight-forward as the permission
has to be granted according to the new GDPR.
However, the metering information for consumers is not made available on real time by the
DSOs, thus hindering the possibility of users to know their consumption on real time and act
accordingly. Given that implicit DR is largely dependent on price signals for retail market and
information to users on near real-time, current conditions might not be enough to foster a change
on domestic user’s consumption habits. Even more, price variation is far from attractive. The
price difference from peak to valley hours is very low (about 0.03 €/kWh) unless a 2 period
tariff is contracted, increasing the price gap to 0.06 €/kWh.
In the case of the pilot run, domestic users have one of the contracted market tariff offered by
Som Energia, these are, with or without hourly discrimination. According to the survey done to
Som Energia’s members in December 2017, 45% of the cooperative members claim to have
contracted a fixed price tariff, and 50% have a 2 period discrimination tariff.
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2%
4%

fixed price tariff.

45%

2 period hourly
discrimination
More than 2 period

49%

I do not know.

Figure 7: Electricity tariff among Som Energia surveyed members
When asked about their ability to obtain savings by shifting energy consumptions at home, 56%
state that they make some savings by moving consumptions from peak to valley periods.
Among those that do not use implicit DR, only 1% claim that they don’t do it because the
benefits are too small, and only 6% say that they have little chance to shift electricity
consumptions to cheaper hours. Low expected benefits do not seem to be an important stopper.
In summary, cooperative members are in favour of participating in implicit DR schemes but
only half of them could make some benefits out of this participation, and the average economic
saving per household would be low. A higher energy price signal would help to boost this
participation and domestic energy markets should move in this direction to attain a higher
participation rate. A wider usage of time discrimination tariffs would definitely help consumers
realize savings by participating in implicit DR.
Yes. I already make full use of it.

1%
6%

Yes, but my savings are low and I
would like to increase them.
38%

24%

No, but I would like to benefit from
this possibility.
No, because I have a fixed hourly
electricity tariff.
No, because real savings are really
low.

13%
18%

No, because I have little chance to
shift electricity consumptions to
cheaper hours.

Figure 8: Ability to make savings in the electricity bill by shifting consumptions among
Som Energia members
Considering that Spain’s energy policies are largely driven by the mandatory transposition of
the EU directives, with actual transposition times of about two years, and that the new Energy
Directive for the unification of the internal electricity market [51] is a draft still under discussion
in the European Parliament, the most likely scenario is that the new national regulation will
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take at least two years to be in force. FLEXCoop piloting phase would start in late 2018 and
would last until early 2020. In this period no significant opening of the DR markets is expected
in Spain, affecting the FLEXCoop pilot sites. In other words, Som Energia will not be able to
act as a demand aggregator in the FLEXCoop’s testing period.
However though, a possible reform of the current self-consumption regulation RD 900/2015
[52] is more likely to take place due to the social and sectoral pressures to alleviate the grid
support tolls (so called sun taxes) and bureaucratic burden associated to self-consumption
facilities in buildings. This possible reform would bring about a more positive perspective
towards attracting private investment for building self-generation facilities, very limited
currently in Spain, and mainly involving solar thermal technology. Currently, only 10% of Som
Energia’s surveyed members have generation assets for electricity self-consumption. This
hypothetical regulation reform would extend the demand flexibility potential of domestic end
users that support their consumption on their own self-generation. FLEXCoop’s demand
flexibility management tools could also be used to increase the usage of self-generated energy
in domestic consumption.
In addition, FLEXCoop set of solutions could help regulate the aggregated demand of the
cooperative members in order to 1) avoid peak prices and provide savings for the consumers,
and 2) optimise the spot market energy purchase strategy of Som Energia in terms of volume
and price since demand uncertainty can be estimated and controlled. This is contemplated in
the business scenario number 2b described in D2.1 ‘End-User and Business Requirements’.
Based on the four business scenarios (BS) developed in D2.1‘End-User and Business
Requirements’ and the expressed needs of cooperative members during living lab workshop,
the ambitions of the FLEXCoop pilot testing within the current electricity market regulations
in Spain may be:




Consumption monitoring and self-consumption.
o Offer advice for energy savings and energy optimization at home as a result of the
data analysis of comfort preferences and energy usage patterns (BS1).
o Promote the tariff swap of those with single period tariffs supporting the “Info
Energia” service that Som Energia is already providing to their customers advising
for the most suitable energy tariff for each case.
o Offer advice for energy consumption shifting for those with 2-period discrimination
tariffs.
o For pilot users with self-generation assets, manage demand flexibility to achieve
higher self-coverage of energy demand, thus saving on grid electricity supply. One
can expect that, the existing dis-incentive to self-consumption under the form of grid
fees paid on self-consumed electricity (so-called ‘sun tax’) could disappear with the
implementation of the art.15 of the current Electricity Directive proposal (BS2a,
BS4).
Implicit DR
o Estimate and aggregate demand flexibility and simulate events to calculate
retributions as a result of the participation in wholesale spot market with demand
bids with indication of price. This is possible with current regulation and availability
of Smart Meters in Spain (BS2b).
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o For Som Energia, optimise the cooperative purchasing bids in the daily spot market
since their users’ demand is better controlled and managed. This is possible with
current regulation and availability of Smart Meters in Spain (BS2b).
Explicit DR
o Estimate and aggregate demand flexibility and simulate events to calculate
retributions as a result of the participation in the balancing markets with DR bids,
mainly in the tertiary control regulated reserve. This market in not open to
aggregated DR yet. The full transposition and deployment of the new draft directive,
the full FLEXCoop business model may be applied, allowing the participation of
cooperative members in DR mechanisms by means of their cooperative as demand
aggregator. This optimal situation is not likely to happen until year 2021 onwards.
(BS3)
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7. SOCIAL, ETHIC AND CULTURAL BARRIERS FOR EXPLICIT DEMAND
RESPONSE ACCEPTANCE AND DEPLOYMENT RECOMMENDATIONS
The present chapter analyses social, cultural and ethics aspects and diversities of the FLEXCoop
living labs, such as data privacy, consumer protection, preferences, incentives and barriers.
Results are based on the FLEXCoop’s end user survey and workshops for consumers carried
on during task 2.1. Results are in line with similar surveys for related EU funded projects [53],
[54], with the main difference that FLEXCoop participants are cooperative members with a
high interest and commitment about sustainable use of energy.
As explained in the Methodology chapter, living lab participants are cooperative members of
SomEnergia in Spain and ODE in the Netherlands, thus awareness, knowledge and commitment
level is above what an average consumer would express. This condition can be perceived
through the survey responses and on workshop attendants’ attitude towards sustainability, RES
deployment, energy cooperatives trust and energy innovation at household level.
7.1. LIVING LAB NETHERLANDS
About 200 cooperative members in the Netherlands were quizzed about the factors that they
consider important to attract or detract them from DR market participation. In total, 67% of the
FLEXCoop survey respondents show interest on participating in DR, whereas 12% is undecided
about it. Although 15% of respondents affirm that they would like to participate if sufficient
retribution is achieved, the overall importance level of this condition is low valued when
compared with other potential barriers. Furthermore, initial investment on smart monitoring
and control equipment, estimated between 200 € - 300 €, is ranked as the least important
condition of all (Figure 10).
In this sense, monetary conditions and requirements for DR participation might not be major
barriers, but significant drivers that could encourage end users’ engagement. On one hand, the
monthly cost of energy does not seem to be a trouble for respondents in the Netherlands.
Almost 70% of respondents affirm that energy bills have low or even no impact in their familiar
finances. This could explain why money related barriers are so low-valued. On the other hand,
people do show a medium level of expectation with respect to possible economic benefits. 54%
of participants classified fair remuneration conditions as “very important” for DR participation,
closely followed by possible savings with 40% giving it the same score (Figure 11).

12%

15%

Yes. Contribute with the future
electricity system.
No. Do not want to change
consumption patterns .
No. Do not trust external companies.

5%
13%

2%

Yes. Retribution expected.

No. Not interested.
52%

Undecided.

Figure 9: Willingness and reasons to participate in an explicit demand response
programme in NL living lab
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Although contradictory, the Dutch cooperative members present a high importance value
towards economic rationality. As expressed by the Netherlands’ FLEXCoop workshop
attendants, initial investment might not be a problem as long as a financial return is ensured and
achieved. Willingness to contribute to the sustainability objectives might be displaced to a
secondary position if a proposed solution generates an extra cost. This situation has caused an
early preoccupation towards explicit DR because, as stated during the workshop, current
electricity bills are considered low-priced, minimizing the capacity to sell flexibility. Besides,
a considerable increase on electricity consumption is hardly envisaged in the short term due to
the competitive fossil fuel prices today.

Private data misuse
Non-transparent contracts
Possible penalties
Technology failure
Comfort variation
Lower remuneration that expected
Lack of previous experience
Initial investment
0%
very important

10%

quite important

20%

30%

40%

somehow important

50%

60%

70%

slightly important

80%

90% 100%

not important

Figure 10: Main barriers for end user participation in an explicit demand response
programme in the NL living lab
Consumer -protection rules
Data privacy
Transparent contracts
Fair remuneration
Sustainability objectives contribution
Savings in bills
Positive experience
Consumer empowerment
Use of Smart Technologies
Be a pioneer participant
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Figure 11: Key factors to boost end user participation in an explicit demand response
programme in NL living lab
Apart from cost issues, the main identified barriers for DR participation are associated to lack
of confidence among end users to grant control of their home electric devices to third parties.
Privacy and transparency seems to be highly valued, as unethical misuse of private data and
dishonest contractual conditions are classified as “very important” or “quite important” issues
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by more than 70% of survey participants. This is also related to possible economic penalties
and even unfair remuneration schemes that people might be concerned to be exposed to.
Mirroring these findings, data privacy protection and honest conditions for consumers are
identified as the most important incentives. Between 60% and 70% of participants’ value these
as “very important”, plus 20% that valued it as “quite important”.
In this regard, FLEXCoop business model proposal – energy cooperatives as demand flexibility
aggregators - might exploit Dutch end user’s good perception over energy cooperatives in order
to scale up the project. Energy cooperatives are the most trusted entity according to respondents;
over 60% declare to “strongly agree” or “agree” with cooperatives controlling and operating
home electric devices to generate demand-side flexibility services. Ensuring the right
warranties and protections in the DR aggregation contracts are also important for these users.
100%
Strongly agree
80%
Agree,
60%
Slightly agree
40%

Not agree

20%

Undecided

0%
Sustainable
energy
cooperative

Certified
company

Grid
operator

Electricity Municipality Central
supplier
Government

Figure 12: End user trust level for potential entities working as demand service provider
in NL living lab
Possible technologies failures and comfort potential effects are also barriers that should be
addressed. Living lab end users might be reluctant to automatize their electric devices,
especially those that ensure desired conditions of lighting and temperature. Close to 70% of
responses indicate low willingness to give control away for this kind of devises. This sense of
control losing is also expressed by the Netherlands workshop participants justifying that they
have only participated in projects in which they maintain the control. Higher acceptance was
expressed towards remote operation of EV charging, water heating and other appliances. In the
case of EVs, more than 50% of interviewed households agree to allow access to third parties,
but, as of today, 67% of them do not possess an EV at home. Nonetheless, this might be essential
for DR large-scale development in the future scenario of decarbonised mobility.
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Figure 13: End user willingness to grant monitoring and remote control of electric
devices in NL living lab
Finally, an advantage identified within the Dutch living lab is the high level of awareness people
have towards technical concepts. For example, 80% affirm to fully understand the concept of
self-consumption that could be related to the RES generation availability among these
respondents. 65% of them generates electricity with their own power facility, plus an extra 9%
produces electricity with shared facilities. During the workshop, the necessity to come up with
an easy and clear message to convey the benefits of the project was identified. In the
Netherlands, this issue might be addressed, for example, by exploiting self-consumption
improvements proposed within a FLEXCoop business scenario. As self-consumption is wellknown among Dutch cooperative members, the FLEXCoop solution might be translated as a
practical example within self-consumption, in order to deliver the required information.
Workshop attendants were reluctant to use their demand flexibility for a remuneration that they
expect to be very low, given their perceived low electricity bills. Another reason behind this is
the high level of self-generation that makes cooperative members almost energy independent,
even looking forward to the development of isolated microgrids, under an adequate regulation.
However, they showed interest in exploring how FLEXCoop tools could help them to extend
their self-consumption capacity by adapting their demand to the generation profile, and become
even more independent of grid supply by means of DR management capabilities. This is in line
with other similar surveys carried out by other EU-financed projects, like ADVANCED [54].
Another cultural aspect in the Netherlands that may hinder a DR market acceptance by end
users in the current concept is the actual wide use of gas heating systems for the residential
sector. Almost 85% of respondents rely on gas for their heating and hot water demands, due to
the vast gas distribution system, and the competitive price of gas for heating. However, lowcarbon policies are pushing harder and harder for efficient electric systems like heat pumps,
with a cleaner national electricity mix, while penalising the consumption of gas, to revert the
situation towards 2030’s EU-wide objectives.
7.2. LIVING LAB SPAIN
The Spanish living lab survey among the cooperative partners was filled by 200 respondents.
Results present an acceptance level towards DR participation of 66% (Figure 14), similar than
the Dutch living lab. In addition, workshop participants were clear when affirming that
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cooperative members are more committed with sustainable and social objectives than with the
possibility of obtaining economic benefits. Even more, potential involvement as FLEXCoop
pilot user is not driven by economic reasons, but more by the collective welfare that the project
outputs might generate in the future.
Furthermore, a lower remuneration than expected is categorised as the least important barrier
as just 17% of respondents consider it as very or quite important. Initial investment
requirements are similarly classified (Figure 15). These results reinforce the idea expressed by
workshop attendants.
Nonetheless, the FLEXCoop engagement strategy must keep in mind that energy cost is an
issue as expressed by almost 40% of survey participants, meaning that the FLEXCoop´s energy
cost expected savings of 27% should be highly valued in the Spanish living lab due to the direct
social benefits involved. In this sense, workshop’s participants also recommend to widely
communicate both the social and the environmental benefit envisaged within FLEXCoop.

Yes. Retribution expected
24%
No. Do not trust external
companies.
2%

1%

No. Do not want to change
consumption patterns
8%

No. Not interested.
66%
Undecided

Figure 14: Willingness and reasons to participate in an explicit demand response
programme in ES living lab
Only 11% of people state to be unwilling to be a DR participant, compared to 20% in the
Netherlands, but almost a quarter are undecided about it. In general, respondents appointed
“possible data misuse” and “non-transparent contracts” as the main barriers for a future
engagement. Unethical actions from an aggregator entity affecting consumers is considered
“very important” or “quite important” by 75% of all respondents, and up to 83% for data misuse.
In this sense, general preference and trust regarding the kind of entity to act as aggregator is
placed over energy cooperatives. The survey presented Som Energia as the default aggregator.
Despite this, workshop’s participants confirmed that they have absolute confidence on their
energy cooperative.
Moreover, during the workshop, attendants declared their willingness to contribute to their
cooperative economic long term stability though the diversification of its service portfolio.
Members are keen to participate in FLEXCoop as a way to broaden the cooperative business
with innovative services, generating new incomes and ensuring prosperity 10 to 15 years ahead.
This highlights FLEXCoop’s proposal for new services that a cooperative might provide as a
flexibility aggregator, especially business models that would enable an active participation in
the wholesale and balancing market.
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Figure 15: Main barriers for end user participation in an explicit demand response
programme in the ES living lab
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Figure 16: End user willingness to grant monitoring and remote control of electric
devices in ES living lab
“Possible economic penalties”, “technology failures” and “comfort issues” are not major
barriers for DR participation (Figure 15). Neither is “granting control of electrical devices” as
long as the cooperative acts as aggregator (Figure 16). Workshop participants declare that they
do not mind to grant this control, but they would like to be fully informed at all times. In other
words, active participation is not sought because it may involve time and effort spending, but
they want to be totally aware about their DR participation status even in real time.
However, comfort preservation is also valued by survey participants. Hence, control granting
should affect household preferences of temperature and lighting as minimum as possible. 80%
of people valued full respect to comfort standards as “very important” and “quite important”.
Workshop’s attendants were sceptical in this regard because they considered that comfort is not
a fixed and immutable state. This might vary not only from person to person, or from day to
day depending on weather, but also by more personal and intimate reasons. A baseline
construction over a 1-year period as minimum is demanded to this respect.
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Figure 17: Key factors for end user participation in an explicit demand response
programme in ES living lab
With respect to incentives, “contribution to sustainability objectives” stands out as the most
important driver to foster DR participation within the Spanish living lab. This incentive is
valued as “very important” by 73% of survey respondents, plus an extra 21% that classify it as
“quite important”. None of the proposed incentives exceeds the 90% threshold in either living
lab with the exception of this one. This condition must be exploited within the FLEXCoop
engagement strategy.
Similar considerations should be taken in both living labs with respect to “consumer
protection”, “contract transparency” and “data privacy” as responses were really similar.
However, the Spanish living lab presents more appreciation towards fair remuneration, bill
savings and consumer empowerment. The first two should be understood as meanings to
generate greater social benefits, related to sustainability contribution and cooperative members’
stated motivations, as described above. While the third reflects the active commitment of
members with their own energy cooperative. Every single benefit that may positively impact
the cooperative as a whole and/or improve member’s welfare individually should be highly
communicated to foster DR participation.
Finally, during the workshop, participants questioned a perceived contradiction between energy
efficiency and DR. If minimising the impact caused by energy consumption through energy
efficiency strategies is one of the cooperatives main objectives, this efficiency diminishes the
demand flexibility capacity as consumption would be reduced. Participants’ perception is that
DR schemes benefit only from high levels of consumption and, thus, DR might convey the
opposite idea of energy efficiency. This must be taken into consideration by FLEXCoop
because this confusion was brought along by highly-aware consumers, not regular ones.
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7.3. ENGAGEMENT RECOMMENDATIONS SUMMARY

ENGAGEMENT RECOMMENDATIONS AND IMPORTANCE
1. The FLEXCoop Dissemination and Communication Plan should result in a
simplified, intuitive and clear description of the project. Different means should be
provided to clarify doubts, and information related to terms and conditions for DR
participation should be made available for those who require extra material.
2. Conduct and communicate the FLEXCoop Data Management Plan so protection to
privacy rights of domestic end users is guaranteed. Terms and conditions must be
given in a comprehensive and easily accessible form, using clear and plain language,
to foster domestic and obtain user’s consent. The FLEXCoop Data Management Plan
must meet the requirements of the EU General Data Protection Regulation and should
convey the Privacy by Design approach of the FLEXCoop System Architecture.
3. Design the FLEXCoop standardized contracts templates to ensure consumers’ rights
protection. Contracts should be conceived with a human-centric approach, never
hindering consumers’ empowerment. Conditions should be fair and well-known in
advance, prior to the conclusion or signing of the contract. Terms and conditions
must be given in an intelligible and easily accessible form, using clear and plain
language. Penalties avoidance or minimization is highly recommended.
4. Design the FLEXCoop Methodology for DR settlement and remuneration based on
transparency and fairness. Although savings and remuneration might be attractive
benefits, cooperative members are more interested in being fully aware about their
DR participation and how economic outputs are quantified and distributed. The
FLEXCoop app or web-based solution should serve as mean to increase awareness
and confidence.
5. FLEXCoop cost-benefit analysis should be accompanied with a financial viability
assessment and a risk mitigation plan for cooperatives, and these should be shared
with cooperative members. Dutch participants show more scepticism towards
producing enough economic outputs with respect to initial required investments,
while Spanish participants desire to contribute to their cooperative long-term
financial stability.

LIVING
LAB

PHASE

ES: High
Pilot
NL: High

ES: High
NL: High

ES: High
NL: High

ES: High
NL: High

ES: High
NL: High

6. The FLEXCoop Dissemination and Communication Plan should deliver enough
information regarding DR event conditions that a household would be subjected to.
This might include minimum/maximum number of times, duration, previous/later ES: Medium
comfort requirements, among others. FLEXCoop requirements to control and NL: High
automate home devices should be delimited in order to reduce reluctance among
potential participants.

Pilot
After
project

After
project

After
project

Pilot
After
project

Pilot
After
project

7. FLEXCoop Business Model “energy cooperatives as aggregators” should be widely
disseminated within cooperative members in order to foster participation based on
Pilot
the existing confidence towards cooperatives, and the desire to contribute to the ES: High
achievement of sustainable objectives. Every single benefit that may positively NL: Medium After
project
impact the cooperative as a whole and/or improve member’s welfare individually
should be widely communicated to foster DR participation.
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ENGAGEMENT RECOMMENDATIONS AND IMPORTANCE

LIVING
LAB

PHASE

8. Create different means of communication for domestic end users to request help in ES: Medium
After
case of technology failure that might cause discomfort. This should be accompanied
NL: Medium project
by procedures for an immediate solution.
9. Exploit technology attractiveness that Spanish domestic end users expressed by
introducing the FLEXCoop app or web-based solution. Features should be designed
to correspond to end users expectations, including features such as: energy
consumption statistics, consumption in real time, energy cost in real time and home
automation options.
10. Exploit knowledge and awareness about self-consumption in the Netherlands. The
advanced knowledge and empowerment over self-consumption should be used as a
ladder to scale up the FLEXCoop solutions deployment.

ES: High
NL: Low

ES: Low
NL: High

Pilot
After
project
Pilot
After
project

Table 15: Summary of engagement recommendations.
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8. FUTURE REGULATION TRENDS AND MARKET EVOLUTION
8.1. STATUS AT
DEVELOPMENT

MOST

ADVANCED

COUNTRIES

FOR

DR

MARKET

This chapter aims at providing a list of the most advanced countries for explicit DR market
development and what makes them be outstanding and successful. However, it is important to
note that these countries perform better comparatively with the rest of EU countries in many
aspects concerning DR, but further improvements are still possible and necessary.
The comparative analysis is based on the Smart Energy Europe Association report 2017 [25].
This association, also known as “Smarten”, focus on the assessment of digital and decentralised
energy solutions as DR. The report analyses 4 areas of assessment by means of a series of
interviews to relevant market stakeholders and market analysis. The Smarten methodology
identified four key areas on which the assessment of the explicit DR development in Europe
was measured.

Demand-side resources access to the market
Addressing to what extent demand is allowed as a resource within the different national
electricity markets. The map below depicts the status in the different countries examined
concerning the first key area of assessment i.e. to what extent demand is allowed as a resource
within the different national electricity markets.

Figure 18: National status for demand-side access to the electricity market [25]
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As it is clearly shown in Figure 18, France, Great Britain, Ireland and Finland has been
proven to be the most advanced countries in this key area where aggregated load is accepted in
a range of markets. However, in most of them there are many specific markets where demandside resources are not accepted. In the remaining countries shown in the map, aggregated load
is limited to a small number of markets with Poland, Italy, Slovenia and Estonia where it is
accepted only in one or two programs.
Different service providers access to the markets.
Addressing the definition of roles and responsibilities of involved stakeholders allowing the
direct access of consumers to independent service providers, alongside the retailers. The map
below depicts the status in the different countries examined concerning the second key area of
assessment i.e. where roles and responsibilities of involved stakeholders has been defined
allowing the direct access of consumers to independent service providers, alongside the
retailers.

Figure 19: National status for demand-side services providers’ access to markets [25]
As shown in Figure 19, France, Ireland and Switzerland has been proven to be more advanced
countries as regards the second key area of assessment. Standardized arrangements between
involved parties are in place for all markets while aggregators can be independent from the
retailer/BRP (no need for prior consent). A significant progress towards this second key area
has been observed also in Great Britain and Belgium. In the remaining countries examined,
there is a lack of specific arrangements and regulatory framework defining roles and
responsibilities between involved stakeholders while the role of aggregator is either fully
dependent on contracts with retailer/BRP to access market or illegal.
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Products/programme description and requirements
Addressing the requirements of products/programmes (e.g. minimum bid limit) that can be used
to assess their effect in enabling demand-side resources to participate. The following map
depicts the status in the different countries examined concerning the third key area of
assessment i.e. the requirements of products/programmes (e.g. minimum bid limit, symmetric
bid, maximum number of activations, notification time, duration, etc.) that can be used to assess
whether these enable demand-side resources to participate.

Figure 20: National Status for DR regarding products requirements [25].
As it is indicated in the map, France, Belgium and Austria have made most steps towards this
key area of assessment. In these countries, programme requirements enable different supply
and demand resources to participate in different markets. In the majority of the examined
countries (including Ireland, Great Britain, Switzerland, Netherlands, Germany, Nordic
countries), demand-side participation is possible and only limited barriers still exist. In the
remaining countries, significant barriers limit the demand-side resource participation in the
different markets of these countries while in Slovenia load is not considered as a resource.
Measurement and verification, finance and penalties
Addressing the standardized and transparent regulation on how DR events should be measured.
The map shown below illustrates the status in the different countries examined as regards the
fourth and final key assessment area i.e. to what extent standardized and transparent regulation
exist on how DR events should be measured.
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Figure 21: National status for DR with respect of measurement and penalties [25].
As depicted in Figure 21, this criterion is fully met only by Finland and Switzerland with welldefined and standardized procedures and fair and transparent payments and penalties. In the
majority of the examined countries (including France, Austria, Great Britain, Slovenia,
Belgium, Germany, Netherlands, Norway, Sweden) the status is satisfying with adequate
payments (but unfair in many cases) and penalties that induce significant risks for service
providers. Under these conditions, demand-side participation is considered possible. In the
remaining countries, measurement and verification of DR faces major barriers or even does not
exist.
In the overall scoring, the most outstanding countries are as show next. Germany and Italy
have been also included on the analysis given the importance and size of their electricity
markets.
 France
 Switzerland
 Belgium

 Finland
 Great Britain
 Ireland

France [25] is one of the two (the other is Switzerland) countries currently having a clear
framework for independent aggregators and their role and responsibilities in the market. A new
decree related to payments to retailers is currently under review by the Conseil d’Etat that will
provide further clarity on the relationship between independent aggregators and
retailers/suppliers.
The balancing mechanism and ancillary services are open to aggregated DR. Loads can
participate in the day ahead and in intraday market. DR is also allowed in the Capacity
Remuneration Mechanism (CRM). Furthermore, the French TSO has been adjusting
programmes’ requirements, to better fit the capabilities of the demand side.
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However, there are still issues with prequalification in France such as the limited possibilities
for aggregation and over-specific requirements on types of reserves. In addition, difficulties
exist in the definition and adoption of a standardised baseline methodology. The main barrier
for explicit DR development in France so far, is the fact that the participation in the automatic
Frequency Restoration Reserve (FRR) is reserved to generators and is possible for DR only via
a secondary market.
Switzerland [25] has a detailed framework in place for independent aggregation, including
standardised roles and responsibilities of market participants. In addition, a regulatory process
removes the important technical barriers within ancillary services, which were preventing
aggregators from entering these programmes (e.g. the minimum bid size does not exceed 5
MW3).
Switzerland is one of the countries that has adopted a pool-level pre-qualification mechanism
eliminating the barriers introduced for resources that cannot pass the pre-qualification stage on
their own. Swissgrid allows BSPs to aggregate loads from anywhere in the country without the
agreement of the customers’ BRPs, settling imbalances directly with them.
However, there are still some barriers limiting the explicit DR market enhancement in
Switzerland. The most critical of those barriers are:
 Whereas the tertiary control power programme is divided in ‘positive’ and ‘negative’, the
secondary control power programme still requires symmetric bids. The primary and
secondary control power programmes require unlimited availability. This requirement
can be met by industrial loads, but it is challenging for commercial, domestic and small
industrial DR providers.
 In the product design of secondary control power, the dispatches are proportional to each
unit’s individual share in the programme. Thus, DR providers are being called upon
frequently to deliver low volumes. This reduces their participation.
Belgium [25] is also one of the countries with the most conducive frameworks for DR
development while upcoming legislation strengthens the DR participation in its market defining
the role of aggregator and allowing for its independent participation in DR. Belgium has also
enabled aggregated loads to participate in DR.
Belgium has taken significant steps to open its ancillary services to DR through a series of
changes in the product requirements. Major changes to the balancing market have made DR
quite competitive, specifically in the primary reserve with four different types of products, with
minimum bid sizes of 1 MW. DR can also participate in the tertiary reserves, as well as in the
“interruptible contracts programme”, classified under the tertiary reserve. However, the
secondary reserve is not yet open to DR. Payments to provide ancillary services are quite
attractive and penalties are considered reasonable.
The main barrier in this market is that, currently, aggregators need the prior agreement of the
customer’s retailer/BRP to contract with the customer. Although product requirements are
considered adequate, improvements are needed regarding measurement and verification. In this

3

Swissgrid (2015a): “Basic principles of ancillary service products”
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latter area, Belgium needs to find solution on some existing issues e.g. the fact that the local
energy production cannot be isolated from the available flexible power potential.
Another difficulty observed is that the DSO has the authority to block and even refuse consumer
access to DR, without taking responsibility for the costs incurred by the consumer, aggregator,
and TSO. This combined with the fact that DSO does not have any obligation to provide
transparent measurement and risk calculation information for its decision is a significant barrier
to DR development.
The challenge for wider DR participation in Belgian energy market is now to give customers
access to the spot market. Currently, this is limited only to a few large industrial consumers.
Finland [25] is included in the list of the pioneers in national DR legislation establishment
providing a conducive framework for DR development and has made several steps to allow DR
participation. It has achieved active market participation of DR and has made aggregation
possible in all markets. However, aggregating resources from different BRPs’ areas is only
allowed in FCR-D markets.
Finland also allows for independent aggregation in at least one of the programmes in the
ancillary services and has recently started exploring the potential of DR in multiple programmes
in the balancing market. It has advanced provisions for measurement and verification
(aggregated load is considered for pre-qualification, no minimum required size for consumer
participation, no technical requirements for the single unit). However, there are still some open
issues regarding the baseline methodology but Fingrid is still actively working with market
participants to solve them.
The main barriers considering further DR development in Finland are:
 the restrictions related to distribution network operations. In particular, the network tariff
regime offered by DSO is a night / day time tariff which negatively impacts on the
potential use of demand-side response on household levels;
 there are no significant incentives for DSOs to procure DR. The DSO’s role in controlling
flexibility is actually quite unclear;
 the minimum bid size limits the full potential of DR for some products;
 the fact that independent aggregators can only access the market in agreement with the
consumer’s retailer/BRP (except in FCR-D); and
 only some pilot projects participate in the Frequency Containment Reserve for Normal
Operation (FCR-N), and currently there is no participation from the demand side in
Automatic Frequency Restoration Reserve (aFRR).
Great Britain, [25] although a pioneer in Europe in the opening of its markets to consumer
participation, has many procedural and operational requirements that are considered
inappropriate for demand-side resources.
Great Britain has a range of markets open to DR, such as the majority of the ancillary services.
Its capacity mechanism is also open to DR (however the capacity mechanism rules heavily
favours generation in practice). The pooled load is able to fulfil requirements as an aggregate,
which is a critical enabler of DR while aggregators do not need a BRP’s agreement for load
management. Finally, Great Britain has recently started considering creating a framework for
independent aggregator access to the balancing market.
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However, there are still many barriers in DR development. DR can only participate in the dayahead and intraday markets in the form of flexibility of retailers and of a few very large
industrial customers that are already trading members. Both the balancing mechanism and the
wholesale markets are still closed to independent aggregators. While the British model allows
independent aggregators direct access to consumers for most ancillary services and capacity
products, they are unable to utilize the energy for wholesale market purposes or for participation
in the Balancing Mechanism.
In Ireland, [25] an increased participation of DR has been observed in the last years. Ireland
modified the Electricity Market Rules to allow DR providers to enrol as Demand Side Units
(DSU) in the Single Electricity Market (SEM). A DSU consists of one or more individual DR
sites that can be instructed to dispatch by the TSO. Individual DR sites may be aggregated in
order to be operated as a single DSU.
Irish system is a solution itself in the need for defining the role of independent DR aggregator.
In particular, by using a centrally dispatched model, does not have BRPs and, thus, the TSO is
the only one responsible for imbalances.
Until 2017, Ireland used the interruptible loads programme STAR (Short-Term Active
Response) which is replaced by the new “Integrated Single Electricity Market” and DS3
programme. Although the former was adequately designed, the latter one opens a range of
markets for demand-side response, specifically the balancing market, and the wholesale market,
as well as a newly designed Capacity Mechanism. The new market arrangements are designed
to integrate the whole island’s electricity market with European electricity markets, enabling
the free flow of energy across borders. However, its implementation has not been assessed so
far for its effectiveness in practice.
Measurement and verification shows weaknesses both in prequalification and in baseline
methodology. In particular, the individual units of each pool of loads must fulfil all technical
and prequalification requirements. Thus, aggregators cannot protect consumers from technical
and difficult prequalification requirements and consumers continue to be treated as large
generation units. In addition, no baseline methodology has been agreed. This combined with
the meter-before/meter-after system used is a major barrier for DR in Ireland. Amongst the
difficulties, the lack of different market products limits the level of participation. For now,
participation is only available through Capacity Mechanism and ancillary services.
Status at other important European electricity markets
As mentioned before, two additional markets are selected for explicit DR market opening, due
to their size and importance, despite that they are not among the top performers. They are
Germany and Italy.
Germany [25] belongs to the countries where regulatory issues limit the explicit DR
development in its energy market. This concerns the most DR programs including those
provided by retailers and independent aggregators. However, Germany has already started its
investigation towards standardizing the role of independent aggregation. Among other things,
it is about to establish a framework setting clear rules between the aggregator and retailer/BRP.
The balancing market is open to DR resources but re-dispatching markets are still closed. For
balancing products, TSOs have defined a standardized baseline methodology that is available
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to the public. Day-ahead and intra-day markets are open for consumers working with their BRP
through implicit and explicit DR. However, in practice, this applies only for retailers. A baseline
methodology for the wholesale market is still missing.
Considering distribution network services, traditional Demand Side Management (DSM)
measures are in place in Germany and concern primary domestic heating appliances.
Nevertheless, DSM measures should be re-designed with increased flexibility because their
current form is only applicable in relation to fixed restrictions given by the DSOs.
The main shortcomings that have been identified in the German market towards further
enhancement and practical implementation of explicit DR include: (i) many markets are still
closed either legally or practically; (ii) lack of incentives for DSOs to use distributed flexibility
as a service; (iii) pre-qualification for balancing reserves are at the asset level (iv) network fees
are translated as a penalty to the flexibility providers; (v) the role of the independent aggregator
is not yet standardized; (vi) the high share of taxes, network tariffs, fees and levies included in
the retail prices attenuate the price signals of the wholesale market.
In Italy [25], DR has traditionally been almost non-existent, however it is due to open all its
markets to pooled demand-side resources after the market reform foreseen in the recent passing
legislation. It should be noted that although Italy gradually opens its markets, significant issues
still exist that limit customer participation (e.g. major sections of the market are still closed off
and they lack a viable regulation for DR overall).
In general, Italy relies mostly on hydro and gas for its flexibility needs, while consumer
participation in the balancing market is not yet in place. The only exception is the interruptible
contracts program, which is a dedicated DR program separate from the balancing market.
However, aggregation in interruptible contracts is not permitted. Aggregators are not allowed
in any of the key Italian markets.
In the first phase of the market reform mentioned above, production and consumption units will
be allowed to participate in the balancing market through their dispatching user as well as
according to technical requirements. The TSO’s network code will define the potential
availability of dispatching users for ancillary services as well as the pre-qualification procedure
for assessing their effective ability. The TSO will define a minimum limit for input/withdrawal
capacity to access the balancing market.
Some pilot projects have started to evaluate the potential of DR at DSO level. An energy
management system providing services to the pavilions and exhibition areas was also
implemented while advanced smart-meter technology is systematically deployed in Italian
energy market.
8.2. MAIN CURRENT REGULATION GAPS ADDRESSED BY THE EU DIRECTIVE
PROPOSAL.
8.2.1. Bridging the gap in the Netherlands
Major shift to CO2 neutral heating at household level
Currently all household are heated with gas which results in relatively low electricity usage.
New energy policies state that all houses must be eventually disconnected from the gas network.
Hence, 7 million households must be transformed from gas-heating to another way of heating
before 2050. This means a lot of opportunities for electric heating like heat pumps and a
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contribution to the de-carbonization of the domestic sector in the country as per the 2030’s and
2050’s national sustainability objectives.
In addition, cooperatives own production capacity is growing very fast, and cooperatives are
looking forward to play more relevant role in the electricity market. So, they can have their own
smart grid owned by the cooperative members as prosumers. A broader role of energy
cooperatives in the national electricity markets is indeed needed to ensure cooperative members
active participation.
On the other hand, the current self-consumption schemes rely on a net metering approach
(Saldering regulation), which is not aligned with the current EU trends, since net metering does
not ensure real on-time self-consumption and grid balancing. On the other hand, the so-called
“Postcode self-consumption Regulation” is not delivering the expected results. Changes should
be needed to shift the system to a real self-consumption model and regulation changes are on
the way, as the necessary smart-metering roll out programme advances.

Enable direct aggregation in markets
Currently, aggregators in the Netherlands cannot trade demand flexibility in markets without
the prior permission of a BRP. This issue is hindering the optimal participation of independent
aggregators to the DR markets.
The current successful model of BRP’s passive balancing is performing well for implicit DR
but DR resources are not actually traded in competitive markets. Indeed, these DR resources
come from a limited number of consumers like greenhouses, hospitals and small CHP systems.
More mechanisms should be put in place to allow for active balancing by means of DR side
giving room for other industries and domestic consumers.
Private data usage
Although any use of information coming from the new smart meters in the Netherlands is
subject to an explicit permission given, not by the meter owner (DSO) but by the involved
consumers themselves, any data management has to make sure that it complies with the new
GDPR.
Towards market-based retail prices
Currently in the Netherlands, all traders in the domestic sector should make available hourly
tariffs, as stated by the revised EU Electricity Directive. However, this obligation from the
supply side should be accompanied with the necessary promotion of these kind of tariffs that
enable the consumer to take the appropriate decisions on their consumptions as a function of
energy hourly prices. In this sense, a wider price signal between peak and valley prices is
recommendable, to encourage the consumption shifts from peak to valley time periods.
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8.2.2. Bridging the gap in Spain
The 2016’s Winter Package will bring about a major transformation of the whole electricity
system in Spain. The most relevant gaps that the current regulation should cope with, especially
those affecting the FLEXCoop project, are discussed next.
Major participation of distributed RES
The most tangible challenge Spain should cope with is the increment of the RES share in the
final consumption of energy, both for 2020 and 2030. At the end of 2016, the RES share in
Spain is around 17.3%, distributed per sector as follows: 36.6% in electricity, 16.8% in heating
and cooling and 5.3% in transport [55]. The EC proposal states a share of 27% of energy from
RES in the final consumption to be achieved collectively among Member States until 2030.
However, the European Parliament has set a more ambitious EU goal of 35% with individual
binding national targets [7]. This could mean a goal of 36% of RES for Spain on the final energy
consumption [56].
The current distribution of RES installed capacity per type of installation is as showed in the
following figure. The RES mix is made up of large size plants directly selling energy to the
national grid in the wholesale market, either directly by the producers or by means of
representative trading companies. It is remarkable the high wind power capacity (24 GW), that
poses balancing problems on very windy nights with low energy demand, as the TSO had to
curtail wind generation to balance the system. Another important problem for the system is the
unbalance mix of wind power with solar power (6 GW) as these two main unmanageable RES
sources are complementary. The contribution of small distributed generation assets is really
small.

Non-RES

16%

Hydroelectric
Wind

54%
22%
4%
3%

Photovoltaic
Other RES

Figure 22: Distribution of installed electricity power in Spain in 2016 [57]
Currently, the feed-in-Tariff system for RES generation incentive that was set up in Spain by
RD 661/2007 was written off by RD 1/2012 that cancelled all type of incentives to new RES
investments. Two years later Law L 24/2013 proceeds with the reform of the electricity system,
enacting the former L 54/1997, and setting a new auction system for the granting of new RES
permissions, similar to the existing systems in other European Countries. Three such actions
have taken place since then to catch up with the 2020 objective. They took place in 2017 (RD
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359/2017) for a total capacity of 8 GW, most of it is large scale wind power as it is the most
competitive technology in costs for large scale generation.
While Spain is still on the road to accomplish the 20% objective for 2020, the 2030 target will
require the electricity system structure to be modelled according to the directions of the EC
proposal. Not only should Spain increase the quantity of its RES generation capacity, but also
should change its current RES strategy in order to achieve an energy mix with higher weight of
distributed RES generation. The EC proposal is clear on the importance of promoting a more
active role of the consumers in both consumption and generation. However, decentralisation of
generation is still a key issue in Spain, mainly because of the reluctance of large companies to
allow this transformation. To maintain the traditional structure of the electricity system, Spain
has limited most of its RES deployment to the deployment of large wind farms [58], while
investments at household’s level for self-consumption have been discouraged with barriers such
as the so-called “sun tax”.
In this sense, the current regulation should move towards a higher contribution of distributed
generation assets by removing the barriers that hinder self-consumption, thus reducing the grid
usage and enabling consumers to invest and participate in the generation market with their small
RES generation assets. This would reduce the grid load, increase the solar generation system as
opposed to the predominant wind power and boost investment at low scale generation assets.
Currently, there is a high internal and external pressure to push the energy authorities to reform
the RD 900/20015 that regulates self-consumption, to reduce the support generation tolls that
would enable many consumers to become prosumers.
These regulatory changes affect indirectly the FLEXCoop project in the sense of enabling
domestic consumers play an active role in the electricity market by means of their distributed
generation assets. Self-consumption could be optimised by DR mechanisms to adapt demand
to generation profiles and maximise, this way, the RES generation rates.
Increase domestic users’ trust
The Spanish electricity system should also cope with the assurance of long-term stability for
investors, in contrast to retroactive changes that previous national support schemes have
undergone [59]. A bad antecedent is the retroactive reform of the FiT system for existing RES
facilities by a number of royal decrees (RD 1578/2008, RD 14/2010, RDL 9/2013, L 24/2013,
RD 413/2014) that have seriously affected the economic viability of running facilities and
discourage future investments in green energies. Article 15 of the revised Renewable Directive
specifically states that Member States shall deliver support schemes’ schedules “covering at
least the following 3 years and including for each scheme the indicative timing, the capacity,
the budget expected to be allocated, as well as a consultation of stakeholders on the design of
the support” [19]. In Spain, this recommendation should be performed as a solution to re-build
domestic consumers’ trust in order to enable and foster their role as prosumers. Encouraging an
active participation of consumers in the electricity market might imply initial investments that
should be economically compensated or supported. For FLEXCoop project this lack of trust
can be partially compensated by the intermediation of the energy cooperatives.
Enable aggregation in markets
As mentioned in a previous chapter, the Spanish electricity market is mostly closed to demandside participation. The wholesale market minimum requirements are an important barrier,
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whereas the balancing market is closed, with exception of the unused and expensive
“interruptible load mechanism”. Integrating DR schemes into the electricity market, as well as
prosumers and aggregators, is a major gap that directly affects the success possibilities of the
FLEXCoop Business Model. In this sense, the revised Electricity Directive states that NRAs
shall encourage final consumers to participate alongside generators in a non-discriminatory
manner in all organised markets, including those offering DR through aggregators [10]. In other
words, the EC proposal seeks that prosumers get involved in innovative schemes to generate,
store, consume and sell self-generated electricity in all organised markets, including aggregated
demand-side flexibility as intended by FLEXCoop. This will suppose a major change in the
current electricity market regulation in Spain.
Private data usage
Another major change that affects directly the FLEXCoop Business Models is the new
requirements on data management. Major control should be granted to consumers about their
own data, but, at the same time, new services based on digital technology to support active
consumer’s engagement should be deliver. The use of private data should allow benefits to
consumers as optimization of energy consumption (by means of energy efficiency or DR) and
energy savings on bills. However, according to the EC proposal, providing data services shall
not produce profit to third parties, nor additional costs to consumers.
Although the EC proposal does not specify how data services should be provided, the main
changes are expected to comply with the new GDPR, as described previously in this document.
This regulation will apply to data protection, but the framework to data ownership is still to be
established as the European energy economy intends to [8]. In this sense, projects like
FLEXCoop, based on the benefits that people might obtain due to the usage of their own
information, should serve as practical cases for the development of a fair and competitive data
market.
As for now, Spain is really ahead with its meter substitution plan as stablished in the Royal
Decree 809/2006. At the end of 2016, 74.5% of consumers with contracted power of less than
15 kW had smart meters. The final objective is to achieve 100% of the replacements by 2018
[45]. Although the new smart meters are owned by DSOs, the metering information belongs to
the consumers and should be made available for them and for any authorised third parties like
a possible energy service company or demand aggregator. This requires an explicit consent by
the data subject. The problem is that this information is often published on daily basis and
hence, one day later. This is not useful either for implicit demand. However, this early
deployment of smart meters contributes to a successful implementation of FLEXCoop solutions
since final demand flexibility settlements should be done on official metering. Consent to access
this data should be included in the FLEXCoop service contract between consumer and
aggregator.
Towards market-based retail prices
Another change the EC proposal introduces is the full democratization of the energy markets,
allowing the participation of more generators and service providers to ensure a more
competitive market and energy prices. In this sense, The EC intention is to eliminate regulated
prices in order to create competitive market-based prices. Within the brand-new article 5, the
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revised Electricity Directive allows Member States to intervene in price settings on behalf of
energy vulnerable households for a maximum period of five years (regulated tariff). Protection
of energy vulnerable customers should be based on other means than price-setting interventions.
This market opening would deliver better price signals for consumers in implicit DR in Spain,
correcting the current low gap between regulated tariff top and bottom prices in the same day,
and improve the implicit DR mechanisms.
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9. CONCLUSION
FLEXCoop within the current European Union regulation and market
 Initial foundations for the deployment of explicit demand response at domestic level are
“already contained within the existing European Union legal framework. For example,
the Energy Efficiency Directive”, in its Article 15, clearly establishes the regulatory
framework of explicit DR either individually or through aggregation, as well as its
application for balancing purposes.
 The electricity balancing guideline and the Network Code on demand connection are also
existing enablers of demand-side flexibility schemes aligned with FLEXCoop.
 The FLEXCoop system architecture must ensure a proper data management protocol in
full alignment with the data management requirements to be introduced by the General
Data Protection Regulation. A data manager should be appointed and explicit data
management consent should be given in the aggregation service contract.
FLEXCoop within the current Dutch regulation and market
 The main market barriers for the FLEXCoop model in the Netherlands are: (1) the high
dependence of the residential sector on gas, (2) the need of a previous agreement and
permission for demand aggregators by the corresponding BRP; (3) the lack of
participation of energy cooperatives in any energy market in the country due to the low
size and their own business and social objective.
 The main market enablers for the FLEXCoop model in the Netherlands are: (1) the
acceptance of restricted aggregated demand response in the ancillary service markets, (2)
the high level of self-consumption and motivation to upgrade/enlarge own RES assets.
 Dutch electricity market might be considered as partially open for demand-side flexibility
participation, but greater commercial activation is yet to be achieved. Passive balancing
is a successful implicit DR scheme. FLEXCoop solution is based on explicit demand
response.
 The Dutch electricity market regulation forbids the possibility of direct negotiation
between independent aggregators and consumers, given that aggregators must always
contract with BRPs. Competition over demand-side services is blocked, hence, limiting
the finance advantages of the FLEXCoop solution
 Demand-side resources are mainly pooled by aggregators, most of them BRPs and
generators, from consumers such as greenhouses, hospitals and small industries with
Combined Heat and Power. Current conditions block the fair competition on organized
markets as required by the FLEXCoop business model.
 Conditions for self-generation are very attractive for domestic users. More than 70% of
ODE’s surveyed members have generation assets for electricity self-consumption.
FLEXCoop’s management tools to improve and optimize the consumption of selfgenerated energy could be tested in order to recommend improvements on the related
regulation.
 The FLEXCoop pilot demonstrator will be able to participate in demand response in a
limited way, for the ancillary service market and in agreement with the Balance
Responsible Party. The demonstrator may also apply the solution to participate in the own
grid balancing. Finally, a larger use of renewable energy source generation may be
permitted by means of demand response control.
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FLEXCoop within the current Spanish regulation and market
 The main market barriers for the FLEXCoop model in Spain are: (1) the impossibility to
aggregate demand in any market, (2) the low acceptance of demand response in the
ancillary service market and (3) the low uptake of self-consumption and Electric Vehicle
due to the existing current regulation.
 The main market enablers for the FLEXCoop model in Spain are: (1) the experience of
many energy cooperatives in market participation for both wholesale and retail market,
(2) the widespread of smart meters in the residential sector and (3) the grid centralised
management system in one main system operator.
 The FLEXCoop piloting phase will have to operate under the restricted conditions of the
Spanish electricity market. In other words, Som Energia will not be able to act as a
demand aggregator in the FLEXCoop testing period, since demand aggregation is not
allowed.
 Large energy cooperatives, like Som Energia, participate in the wholesale market as
renewable energy source generator. The FLEXCoop solutions could enhance their
participation, assessing demand flexibility, optimising selling bids and trading it at
periods of peak prices. Although, as minimum offer size is 0.1 MW, participation in the
wholesale market might be limited to specific periods, like peak hours.
 FLEXCoop set of solutions could help regulate the aggregated demand of the cooperative
members in order to (1) avoid peak prices and provide savings for the consumers, and (2)
optimise the spot market energy purchase strategy of Som Energia in terms of volume
and price since demand uncertainty can be partially estimated and controlled.
 Price variations do not compensate the effort to participate in implicit demand response.
For an average household annual consumption of 3,000 kWh/year and a 10%
consumption shift from peak to valley period, this entails only 19.2 €/year saving. A wider
usage of time discrimination tariffs would definitely help consumers realize savings.
 For the FLEXCoop piloting phase, the smart meter roll-out programme is expected to be
completed. Although, the access to data is not straight-forward as the permission has to
be granted by the owning distribution system operator company. This might also create
an opportunity to open the balancing market to demand response schemes.
 The FLEXCoop pilot demonstrator in Spain according to the current applicable
legislation will not enable DR trading in any market. Som Energia may optimise and
improve their bidding strategy in the spot market. Implicit demand response for users
with time-discrimination can also be enhanced. In addition, FLEXCoop set of DR based
solutions can be deployed and tested assessing the potential of the domestic sector market
participation in an eventual favourable market regulation.
FLEXCoop within EU future trends and objectives
 The FLEXCoop project reinforces the EU objectives to achieve the shift from centralized
to decentralized generation, and the deployment of smart and interconnected markets.
 The FLEXCoop results should be strategically presented and disseminated in order to
help national legislators and stakeholders to define the adequate frameworks for
independent aggregators and demand response full market participation, as required
within the European Commission proposal.
 The 2016 Directive proposal supports production, consumption, storage and sale of selfgenerated electricity, whether individually, through and aggregator or within a local
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energy community. FLEXCoop should explore demand response functionalities that
might support domestic users and aggregators in each of such tasks.
 The 2016 Directive proposal systematically include demand response as a resource in the
provisions for all organized electricity markets, alongside storage and generation. The
FLEXCoop Business scenarios should be flexible enough for aggregators to participate
in markets that better suit their expertise and the local market conditions.
 The main gaps for the Netherlands to comply with the EU objectives contained in the
directive proposal, and impacting the FLEXCoop objectives, are: (1) shift the demand of
seven million household relying on gas to CO2-neutral heating before 2050, especially
electricity; (2) enable independent aggregators to trade demand flexibility in markets
without the prior permission of third parties; (3) articulate the current successful implicit
demand response scheme to the requirements for a competitive electricity markets
opening; and (4) enable cooperatives to play a broader role in the electricity market to
ensure cooperative members active participation.
 The main gaps for Spain to comply with the EU objectives contained in the directive
proposal, and impacting the FLEXCoop objectives, are: (1) shift the electricity system
structure from one traditionally covered by large companies and huge investments to one
with major participation of distributed RES for generation; (2) increase domestic users
trust over the electricity system in order to promote their active engagement; (3) enabling
aggregation in all markets; and (4) allowing the use of data collected through smart meters
to third parties prior consent from consumers.
FLEXCoop living labs social and cultural diversities
 In both the Netherlands and Spain, the FLEXCoop deployment will depend on an
engagement strategy that ensure: (1) a simplified, intuitive and clear description of the
project, (2) protection to privacy rights of domestic end users, (3) contracting rules
ensuring consumers’ rights protection, and (4) remuneration schemes based on
transparency and fairness.
 In a second level of importance, The FLEXCoop solutions should (1) deliver enough
information regarding demand response event conditions that a household would be
subjected to (slightly more significant in the Netherlands); (2) exploit consumers’
confidence towards energy cooperatives (slightly more relevant in Spain); and (3) create
different means of communication for domestic end users to request help in case of
technology failure that might cause discomfort.
 The FLEXCoop engagement strategy should involve technology attractiveness that
Spanish domestic end users expressed by introducing the FLEXCoop app or web-based
solution. While in the Netherlands, consumers might be more interested in improve their
knowledge and awareness about self-consumption.
 A promotion of hourly tariffs with higher price signals should be made by market actors.
 In both cases, the high commitment of cooperative members towards innovative solutions
for sustainability is a key asset. The main key aspect for FLEXCoop will be given by the
approval of the new EU Electricity Market directive in the European Parliament and the
corresponding transposition into national regulations.
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