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Executive Summary 

By increasing the number of renewable energy sources in our electricity system, balancing power is a 

progressively challenging task. This applies to both the perspective of the grid as well as the viewpoint 

of power generation. Demand Side Management (DSM) is a promising method for balancing supply 

and demand in power systems with a high share of fluctuating renewable energy generation. Among the 

DSM solutions, Demand Response (DR) strategies are gaining more attention in power system 

operations lately, driven by growing interest in the smart grid concept. Demand Response empowers 

consumers to adjust their use of energy related devices and resources to specific time periods by 

providing control signals and/or financial incentives. 

 

The availability of the DRIMPAC solution could open up new business opportunities by exposing large 

demand side flexibility potentials through unified, standardised interfaces that hold significant value for 

the energy system. However, in order to facilitate these new opportunities a regulatory environment 

needs to be in place that enables a level playing field for all market participants including operators of 

Distributed Energy Resources. This report drafts first version of the policy and market reform 

recommendations proposed by the DRIMPAC project. Therefore, the aim is to identify pressing 

regulatory issues that may hinder the implementation and exploitation of the DRIMPAC solution and to 

formulate preliminary recommendations for policymakers. Implementing these policy reform 

recommendations will contribute significantly to the reduction of regulatory barriers for DR business 

models and will create a friendlier environment for the participation of end-users in various flexibility 

markets. 

 

For this report, an extensive literature review, expert interviews and reviews of both EU and national 

level policy frameworks have been conducted. In the literature review, already identified obstacles and 

recommendations from other research projects have been gathered, highlighting those related to market 

structure, policy and regulation as well as technological standardization. In the short expert interviews, 

practical issues have been discussed with external experts. The review on EU legislation is focussed on 

the Regulation and Directive on common rules for the internal electricity market. For assessing the 

national regulatory framework, the regulatory feasibility of the three DRIMPAC business models has 

been analysed in four member states. 

 

From all the information gathered, a range of preliminary policy reform recommendation has been 

derived. Following key recommendations shall be highlighted here: 

 

 Market structure 

o There is a need for clear definitions of the roles and responsibilities of market 

participants, especially concerning DR aggregators. 

o The legal relationship between aggregators, suppliers and corresponding balance 

responsible parties (BRPs) needs to be revised. 

o Non-discriminatory market access for DERs needs to be facilitated. 

 

 Policy and regulation 

o The availability and market uptake of dynamic electricity tariffs needs to be supported 

by regulatory instruments. 

o Clear measurement, validation and settlement requirements need to be determined 

for both implicit and explicit DR business models 
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o Appropriate regulations specifically for handling data within DR programmes need 

to be developed. 

o Guidelines need to be established on what and how meter data should be made 

available to relevant stakeholders in the DR business. 

o In order to increase consumer awareness and knowledge, transparent standard 

contracts for different dynamic tariff products should be developed. 

o Regulatory fragmentation between member states and between flexibility markets 

needs to be minimized. 

 

 Technological development and standardization 

o In order to achieve a high level of interoperability, a common strategy on reliable IoT 

communication needs to be developed. 

o The regulatory framework on blockchain and distributed ledger technologies in the 

energy domain needs to stay open for innovation and therefore loose, but policymakers 

need to be vigilant. 

o Any consumer and based on their consent also third parties should have non-

discriminatory access to the relevant smart meter data. 

 

Each of the DRIMPAC business models needs different regulatory requirements. The business model 

with the smallest need for regulatory improvement is the FLESCO model, which is feasible in most of 

the EU member states. For the supplier business model, the regulatory requirements seem to be 

manageable, as the supplier also represents the balance group and therefore the BRP. Considering the 

independent aggregator business model, there is no clear definition of independent aggregators’ roles 

and responsibilities as well as compensation and settlement procedures are unclear.  
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1.  Introduction 

1.1 Background 

The decarbonisation of the European power system is underway. According to Eurelectric, the full 

decarbonisation of the European power system could be finalised already by the year 2045, taking into 

account huge cost for investment in renewable energy systems and an electricity price below 75 EUR 

per MWh (Eurelectric 2018). 

By increasing the number of renewable power systems, balancing power in the grid is a progressively 

challenging task, for both long-term and short-term balance. Demand Side Management (DSM) is a 

promising method for balancing supply and demand in power systems with a high share of variable 

renewable energy generation. Among the DSM solutions, Demand Response strategies are gaining more 

attention in power system operations lately, driven by growing interest in the smart grid concept. The 

so-called 'EU Winter Energy Package' defines 'Demand Response' as following: 

“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 as defined in Commission Implementing 

Regulation (EU) No 1348/2014 (Article 2 (16) of the Proposal for a Directive of the European 

Parliament and of the Council on the internal market for electricity (recast) on common rules for the 

internal market in electricity (recast), 30.11.2016, COM(2016) 864 final 2016/0380 (COD))” 

Demand Response empowers consumers to adjust their use of energy related devices and resources to 

specific time periods by providing control signals and/or financial incentives. Demand Response is 

divided into Explicit and Implicit Demand Response, which is defined according to (SEDC 2015):  

In Explicit Demand Response schemes (sometimes called “incentive-based”) the aggregated demand 

side resources are traded in the wholesale, balancing, and capacity markets. 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 from their consumption flexibility individually or by contracting with an 

aggregator: either a third-party aggregator or the customer’s supplier.  

Implicit Demand Response (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 supplier) does not require the role of the aggregator. 

The primary goal of the DRIMPAC project is to deliver an integrated end-to-end ICT framework that 

facilitates interoperability among all the ICT systems, from the retailer back-end management systems 

to building monitoring and control.  

The availability of the DRIMPAC solution could open up new business opportunities by exposing large 

demand side flexibility potentials through unified, standardised interfaces that hold significant value for 

the energy system.  

However, in order to facilitate these new opportunities a regulatory environment needs to be in place 

that enables a level playing field for all market participants including operators of Distributed Energy 

Resources (DERs). Although in recent years regulatory improvements have been initiated both on EU 

level and in several member states, distributed demand side flexibility of buildings is not yet eligible for 

participation in many national energy markets due to policy or regulatory obstacles. 
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1.2 Objectives of this report 

This report is the first version of the policy and market reform recommendations proposed by the 

DRIMPAC project. Therefore, the aim is to identify pressing regulatory issues and barriers regarding 

market development that may hinder the implementation and exploitation of the DRIMPAC solution 

and to formulate preliminary recommendations for policymakers. Implementing these policy and market 

reform recommendations will contribute significantly to the reduction of regulatory barriers for DR 

business models and will create a friendlier environment for the participation of end-users in various 

flexibility markets. 

The full validation of the preliminary recommendations will be conducted in the second version of this 

report, in which also the results from the DRIMPAC pilot sites will be incorporated. 

 

1.3 Relation to other DRIMPAC work packages and tasks 

The approach applied in this report builds on the DRIMPAC business models defined in T1.2 Market 

analysis of novel retail energy offerings &retailer business models elaboration. This link is essential as 

the business models require a friendly regulatory environment in order to facilitate a growing market 

for DR programmes. 

Another link to T4.6 Results validation & consumer satisfaction assessment will be established later in 

this task, when results of the pilot sites are available.  
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2. Methodology 

Within T5.3 two versions of the report on policy reform recommendations are developed. In this first 

version, an extensive literature review, expert interviews and reviews of both EU and national level 

policy frameworks will be conducted (chapter 3), finally deriving preliminary recommendations for 

policymakers (chapter 4). In the second version, those recommendations will be validated by the results 

from the pilot sites. Figure 1 shows the methodology for T5.3 Energy market & DR policy reform 

recommendations. 

 

 

Figure 1: Methodology for T5.3 

2.1.1 Review of existing documents and sources: 

In the literature review (chapter 3.1) mainly deliverables from relevant H2020-projects are examined, 

but also documents from organisations such as the Smart Energy Demand Coalition (SEDC). The aim 

of this desk research is to gather regulatory barriers and policy reform recommendations that already 

have been identified in other research initiatives. 

 

2.1.2 Expert interviews 

The two expert interviews have been conducted with academic experts and a DSO area director from 

Spain. The interviewees are external to the project and have been contacted through the existing network 

of the DRIMPAC partners. The academic experts have been chosen because of their large expertise 

gathered in DR research projects. The interviewee from the DSO was chosen in order to specifically 

obtain viewpoints from active market participants. 

The results are summarised in chapter 3.2. Following guiding questions have been provided in advance: 

 

1. What are the main barriers for further market development with respect to the DRIMPAC solution? 

Please mention the main barriers for each field (if any) and give a short explanation: 

 regulatory barriers 

 technical barriers 

 economic barriers 

 social barriers 
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2. What are main recommendations for further market development of the DRIMPAC solution? Please 

mention and explain the most important recommendations and specify the respective target group: 

Target group for addressing recommendations: regulatory bodies, policy makers, standardization 

bodies. 

 regulatory (incl. market structure) 

 technical (e.g. availability of smart meters, smart appliances) 

 economic (e.g. tariff structure) 

 social (e.g. awareness, willingness-to-participate) 

2.1.3 Review of policy framework 

For the review of European level policy framework (chapter 3.3), the Regulation (EU) 2019/943 and the 

Directive (EU) 2019/944 on common rules for the internal electricity market have been examined. 

Starting from that, general gaps and barriers related to Demand Response are discussed based on various 

reference papers. Finally, the analysis identifies issues where the DRIMPAC solution can contribute as 

well as potential gaps and barriers for the DRIMPAC project. 

For the review of national policy frameworks (chapter 3.4), the methodologic approach is mainly based 

on the three DRIMPAC business models, developed in T2.1. A template was provided for structuring 

the input from the pilot partners in Cyprus, Germany and Spain. For France, the review is based on 

literature sources. 

Below, the template is shown, describing in brief the DRIMPAC business models and giving some 

guiding questions: 

 

DRIMPAC Business model 1: Integrated supplier and aggregator 

For the DRIMPAC Integrated supplier and aggregator business model, suppliers offer time-of-use tariffs 

in order to reduce energy costs of their clients. In addition to new tariffs, the supplier gets access to the 

DR potential at the clients’ premises and is allowed to shift loads within the contractually agreed limits. 

When buying energy on the wholesale market, the more the supplier will be able to adapt the 

consumption patterns of his customers to the off-peak times, the better will be his average wholesale 

price. The business model is particularly attractive for suppliers that are also producers with a high share 

of fluctuating renewable sources in their supply portfolio. By activating DR potentials, they can reduce 

the gap between supply and demand and thus reduce balancing energy payments. 
 

 

Figure 2: DRIMPAC Integrated supplier and aggregator business model (Source: Leutgöb et al. 

2019, adapted) 

Guiding questions: 

 Describe the regulatory barriers in your country that may hinder a supplier in performing such 

a business model 
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 Describe aspects of the national market structure that could make such a business model 

economically unfeasible for a supplier. 

 Also mention regulations that could make it difficult to aggregate loads from prosumers (e.g. 

technical regulation) 

 Also consider expected future policy development in your country. 

 

DRIMPAC Business model 2: Independent aggregator business model 

In this business model an independent aggregator has access to prosumers’ DR potential. The aggregator 

is dispatching their loads in order to gain flexibility that can be sold on various explicit flexibility 

markets. In return, the prosumer receives a payment from the aggregator which is a share of the revenues 

generated at the flexibility markets. In this case, a high level of complexity is induced by the need of 

appropriate measurement and verification (M&V) of demand response activation and subsequently 

processing and settlement of occurring imbalances.  

 

Figure 3: DRIMPAC Independent aggregator business model (Source: Leutgöb et al. 2019, 

adapted) 

Guiding questions: 

 Which kinds of flexibility markets exist for this business model in your country and how are 

they organized?  

 What are the prerequisites to participate in these markets? 

 Think of markets such as wholesale, balancing, ancillary services, capacity markets etc. 

 Which regulations/policies exist related to aggregators? 

 Are there any proposals about how to manage the settlement between aggregators and 

affected Balance Responsible Parties/Balance Groups in a DR event?  

 Also consider expected future policy development in your country. 

 

DRIMPAC Business model 3: FLESCO business model 

Here, a so-called FLESCO (flexibility service company) is controlling the prosumers’ devices in order 

to maximise the prosumers’ benefit from dynamic energy tariffs (time-of-use tariffs). In this way, 

prosumers minimise their energy costs. In return, the FLESCO receives a service fee. 

This business model could be a beneficial add-on for services like facility management.  
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Figure 4: DRIMPAC FLESCO business model (Source: Leutgöb et al. 2019, adapted) 

Guiding questions: 

 Describe the regulatory framework for dynamic energy tariffs (time-of-use tariffs) 

 Are there regulations that could make it difficult to switch loads from prosumers (e.g. privacy 

issues). 

 Also consider expected future policy development in your country. 
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3. Results 

3.1 Review of existing documents and sources 

The aim of this section is the review of literature on policy recommendations and obstacles or barriers 

as well as concerning policy, regulation or legislation and market structure. The reviewed documents 

are deliverables from various H2020 projects and position papers from different organisations.  

All the conclusions on recommendations and barriers that have been developed in these documents are 

considered and included in the preliminary recommendations in chapter 4. In this way, DRIMPAC can 

build on the conclusions from other R&D projects on Demand Response. 

First of all, there is an overview of the utilised and not utilised literature. The following Table 1 includes 

a list of the reviewed and utilised literature and a categorisation of the individual papers, related to its 

content. 

Table 1 - Utilised Literature, e7 

Name of the paper Categories 

 Market 
structure 

Policy and 
regulation 

Technological 
standardization 

Obstacles 
Recommen-

dations 

eDREAM – D2.3 Standardization 
Report and Regulatory 
Roadmap 

  √  √ 

HOLISDER – D8.3 HOLISDER 
Market Report First Version 

√ √   √ 

WiseGRID – D1.1 Legislation, 
business models and social 
aspects 

√ √   √ 

Nobel Grid – D2.2 Energy 
policies and regulatory 
framework analysis 

√ √  √ √ 

FLEXCoop – D2.2 Regulatory, 
Market, Socio-economic and 
Ethical Context Analysis in the 
Pilot Sites and anticipated 
evolutions 

√ √   √ 

PLANET – D6.2 - Current 
regulatory frameworks and 
proposal for a new integrated 
regulatory scheme V0.3 

 √  √ √ 

SEDC - EU Market Monitor for 
Demand Side Flexibility 2019 

√ √ √  √ 

SEDC - Mapping Demand 
Response in Europe Today 2014 

√ √   √ 

SEDC - 10 Recommendations for 
an Efficient European Power 
Market Design 2016 

√ √   √ 

Demand Response im 
Österreichischen Regelenergie-
Markt 

√ √  √  

DELTA – D2.1 Energy Market 
Analysis and Regulatory 
Guidelines Specification 

√ √  √ √ 
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The following Table 2 includes a list of the literature which was examined but does not address issues 

relevant for this paper. 

Table 2 - Not utilised Literature, e7 

Name of the paper Source 

MOEEBIUS  
Fundacion Technalia 
Research& Innovation 

MOEEBIUS Project, 2018, https://www.moeebius.eu/, [Accessed on 
24.02.2020] 

MERLON MERLON, 2019, https://www.merlon-project.eu/, [Accessed on 
24.02.2020] 

OrbEET – D1.1 End-user & 
business requirements 

OrbEET, 2017, ORganizational Behaviour improvement for 
Energy Efficient administrative public offices, D1.1 End-user & business 
requirements, http://orbeet.eu/download/, [Accessed on 24.02.2020] 

BESOS European Commission, 2020, BESOS – Building Energy decision Support 
systems fOr Smart cities, https://ses.jrc.ec.europa.eu/besos, 18.03.2020 
Universität Duisburg-Essen, s.a., https://www.nes.uni-
due.de/projects/besos/, [Accessed on 24.02.2020] 

Flexicency Joule Assets, 2019, https://www.eu.jouleassets.com/flexciency, 
[Accessed on 25.02.2020] 

MIGRATE  TenneT TSO GmbH, s.a., https://www.h2020-
migrate.eu/downloads.html, [Accessed on 25.02.2020] 

SmartFlex SMART-FLEX, s.a., https://www.h2020-smartflex.eu/dissemination/, 
[Accessed on 25.02.2020] 

SocialCar SocialCar, 2018, http://socialcar-project.eu/, [Accessed on 25.02.2020] 

enCOMPASS – D7.2 
Validation Methodology 
and Pilot Action Plan 

The enCompass Consortium, 2016, Collaborative Recommendations and 
Adaptive Control for 
Personalised Energy Saving, D7.2 VALIDATION METHODOLOGY AND 
PILOT ACTION 
PLAN, http://www.encompass-project.eu/deliverables/, [Accessed on 
25.02.2020] 

PVadapt – D2.1 Report on 
end user requirements 

PVadapt.com, 2019, PVadapt – Prefabrication, Recyclability and 
Modularity for Cost Reductions in Smart BIPV Systems, D2.1 – Report on 
end user requirements, http://www.pvadapt.com/results/, [Accessed on 
25.02.2020]  

3D Micro Grid 3DMicroGrid, 2016, https://www.3dmicrogrid.com/home.html, 
[Accessed on 25.02.2020] 

CEER CEER, 2019, https://www.ceer.eu/eer_publications/work_programmes, 
[Accessed on 02.03.2020] 

inteGRIDy – D1.1. Report 
on Obstacles & Barriers 
related to inteGRIDy 
Framework 

Bularca, O., et al., 2017, inteGRIDy – integrated Smart GRID Cross-
Functional Solutions for Optimized Synergetic Energy Distribution, 
Utilization & Storage Technologies, D1.1.-Report on Obstacles & Barriers 
related to inteGRIDy Framework, http://integridy.eu/content/d11-
report-obstacles-barriers-related-integridy-framework [Accessed on 
24.02.2020] 

Crossbow – D1.1 
Legislation and Regulatory 
Frameworks 

Borozan, V., et al., 2018, Crossbow – D1.1 Legislation and Regulatory 
Frameworks, http://crossbowproject.eu/deliverables/ [Accessed on 
25.02.2020] 

GRIDSOL – Smart 
Renewable Hubs for 
Flexible Generation Solar 
Grid Stability 

Bueno Hernánde, C., et al., 2018, GRIDSOL – SMART RENEWABLE HUBS 
FOR FLEXIBLE GENERATION SOLAR GRID STABILITY, 
http://www.gridsolproject.eu/wp-
content/uploads/2018/06/D8.2_Innovative-Business-Models-and-Legal-
Issues_v1.0.pdf, [Accessed on 25.02.2020] 
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3.1.1 eDream  

The relevant document of the project eDream is the Deliverable “2.3 Standardization Report and 

Regulatory Roadmap”. The chapter “3.2 Blockchain regulations in energy domain” covers the issue of 

Blockchain in general and its necessary legislative issue (Hunter and Vukovi 2018). 

There is no specific legislative framework regulating the application of blockchain technologies in the 

energy domain in the European Union. The focus is mostly on regulating the use of this technology in 

the financial sector. As reported, the European Union indicates a keen interest in understanding the real 

potential and the impacts that blockchain and Distributed Ledger Technology (DLT) may have in the 

different sectors (Miseviciute 2018). European Institutions are concerned that a premature regulatory 

framework might limit the innovative potential of such technologies or even contribute to creating 

inefficient instruments. 

“In light of these considerations, the European Union intends to explore the various applications of 

blockchain technology and its possible benefits both for public and private sectors through the 

implementation of several proof-of-concepts and pilots in different contexts”, (Blockchain Live 2017). 

Blockchain-based smart contracts 

For example, in Italy there is no regulatory framework defined and no legislative initiative under 

discussion that regulates the application of blockchain or DLT technologies in the energy context. There 

is a defined regulation for blockchain technologies, but only for the purposes of limiting money 

laundering through the use of cryptocurrencies. For the European level, private entities supported pilot 

activities in order to understand the effective potential of these instruments for this sector and regulating 

it properly. One initiative which was conducted by the companies “Enel” and “E.ON” features a novel 

approach and includes an energy exchange through a new platform for all market-participants. The new 

platform uses blockchain technology in order to skip the involvement of third parties. 

Blockchain-based remuneration platform   

Using blockchain-backed smart contracts to fulfil the need of real-time omnidirectional energy trading 

between prosumers and aggregators was proposed by the “eDREAM framework”. To make quick, 

efficient and secure transactions which are necessary in this case it requires a unified transaction 

platform. Before the new platform could be utilised as remuneration platform for energy exchange it 

had to be examined and understood to prevent illegal activities, especially money laundering by 

cryptocurrencies.  

As a conclusion, legislation and regulation on blockchain in the energy domain must be loose but 

vigilant. 

 

3.1.2 HOLISDER 

The content of this section is from the project “Holisder” and its related Deliverable “8.3 HOLISDER 

Market Report First Version”. The chapter “4.7 Path Forward” covers recommendations to foster the 

implementation of Demand Response (Stluka et al. 2018). 

The document refers to a report by the Smart Energy Demand Coalition (SEDC) highlighting the 

following main regulatory developments that are critical for reaching a wider adoption of demand 

response in Europe.  

 To accelerate the implementation of Demand Response in all EU Member States the regulatory 

framework requires improvements, because there is fragmentation in their laws and regulations. 

 The EU MS should increase the promotion of Demand Response which should improve the 

public awareness of Demand Response. 

 The access for consumers to Demand Response services need to be opened to enable positive 

impacts on the effective functioning of the market. It needs a major change to enable 

independent Demand Response aggregators. 
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 In the EU Member States the balancing market and the wholesale market need to be fully opened 

to demand side resources. 

 The incentive structures for distribution system operators do not encourage the use of market-

based flexibility resources, because local system services are not yet commercially tradeable in 

European countries. The distribution system operators need incentive structures to encourage 

open market-based flexibility resources. 

3.1.3 WiseGRID 

The reviewed document of the project “WiseGRID” is the Deliverable “1.1 LEGISLATION, 

BUSINESS MODELS AND SOCIAL ASPECTS”. The chapter 3.2.2 of the reviewed Deliverable is 

called “The EU legal basis” and covers incentives and stakeholders of Demand Response activities in 

the EU Member States (Leal-Arcas and Thanos 2017). 

The Third Energy Package of the European Union “laid the foundation for the development of demand 

response in Europe. Article 3(10) in particular, enjoined Member States to adopt amongst others, 

“demand side management” measures as part of efforts to combat climate change and improve energy 

security.” 

According to the Energy Efficiency Directive, the EU Member States have to remove all “incentives in 

transmission and distribution tariffs that are detrimental to the overall efficiency of the generation, 

transmission, distribution and supply of electricity or those that might hamper participation of demand 

response, in balancing markets and ancillary services procurement”, Directive 2012/27/EU. The 

member states have to offer incentives to the network operators to improve efficiency in infrastructure 

design and operation. Tariffs should allow suppliers to improve consumer participation in system 

efficiency, which includes Demand Response, depending on national circumstances. In Article 15 (8) 

the Directive 2012/27/EU, says that “Member States shall ensure that national regulatory authorities 

encourage demand side resources, such as Demand Response, to participate alongside supply in 

wholesale and retail markets.” Furthermore, the Transmission and Distribution System Operators should 

meet requirements for balancing and ancillary services to treat Demand Response providers, including 

aggregators, in a non-discriminatory manner, based on their technical capabilities. Additionally, EU MS 

should promote access to and participation of Demand Response in balancing and other system services 

markets, in close cooperation with demand service providers and consumers. These promotions should 

include aggregators as participants of Demand Response in balancing and other system services markets 

(Directive 2012/27/EU). 

 

The Commission Guidelines on State aid for environmental protection and energy 2014-2020, request 

the EU Member States to consider alternatives such as Demand Response, to clarify conditions under 

which the MS are allowed to introduce “capacity remuneration mechanisms”, which are phasing out 

environmentally or economically harmful subsidies and promote adequate incentives to both existing 

and future generators (European Commission 2014). To fulfil the “capacity remuneration mechanisms” 

operators could use approaches like Demand Response and storage solutions. 

 

3.1.4 Nobel Grid 

The Deliverable “2.2 Energy policies and regulatory framework analysis” of the project “Nobel Grid” 

covers seven EU member states and analyses their national regulatory framework towards Demand 

Response (Shalaby et al. 2015). 

In Belgium, there are Demand Response possibilities for aggregators at a TSO level, but on DSO level 

there is no legal framework. 
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The regulatory framework for Demand Response in Greece is incompletely defined in the national law 

on the organization of energy markets1. 

In Italy there is no framework for consumer participation in the balancing market, but the operators of 

the wholesale market can act as demand aggregators (dispatching users). However, there are no 

independent Demand Response aggregators and no regulatory framework for aggregated Demand 

Response participation regarding to the balancing market. 

In Germany load management (which means the optimisation of energy procurement and the reduction 

of the peak load) is common in the energy-intensive industry as a part of their daily business. The 

commercial potential for load shifting and the utilisation of flexible prices, will be opened up to 100% 

by the year 2030. In the household sector, 21% of metering points will be equipped with an Intelligent 

Metering System (IMSYS) in 2030 and can therefore be controlled in principle by the network operator2. 

The market in the Netherlands is quite liberalised and unbundled and offers opportunities for new 

business concepts. However, the opportunities for consumers are limited due to the following obstacles: 

 There are high requirements for retailers and Balancing Responsible Parties (BRPs), which 

makes it difficult for new parties to take these roles or only parts of these roles. 

 Many new business concepts need the existing roles, therefore often co-operations with existing 

parties are required. 

 Transportation fees are inflexible and there are little possibilities to change connection and 

connection capacity. 

 Residential consumers and small and medium sized enterprises cannot have more than one 

energy supplier. 

 The energy supplier must permit the sale if a consumer sells its electricity to someone else than 

to its energy supplier. 

 There is no regulatory incentive for the distribution system operators to invest in smart grids, 

which is possibly slowing down the roll-out of smart meters and innovative concepts. 

 Many business concepts depend on the reduction or even netting of the energy tax, because it is 

about the half of the total electricity bill. 

Consumers in Portugal could get an incentive, in emergency situations, for voluntarily reducing their 

electricity consumption, in response of a request of a transmission system operator. This is referred to 

as an interrupt ability (ancillary) service, where defined remunerations for the consumer apply, as well 

as penalties in the case of failures.  

In Romania the regulation of Demand Response defines the consumers whose energy loads could be 

shifted/dispatched or modified by the TSO. In this case the consumers are operators of dispatchable 

production or dispatchable consumption units. “Until now, no consumers were qualified as dispatchable 

consumers.”, in the year 2015. 

 

Summary (Recommendation)  

The Energy Efficiency Directive (2012/27/EU) is calling on Member States to remove incentives in 

tariffs which might hamper Demand Response participation to increase public engagement for Demand 

Response. The national energy regulatory authorities should encourage the participation of demand side 

resources in various electricity markets. Network operators should get incentivised to improve the 

efficiency in infrastructure design and operation and furthermore to put tariffs in place to allow suppliers 

to improve consumer participation in Demand Response. 

In Italy, market uptake for Demand Response will depend on generally opening the balancing market to 

demand-side resources. In the Netherlands, participating in Demand Response schemes is not possible 

                                                      
1 http://www.desmie.gr/uploads/media/Law4001_2011.pdf 
2 http://www.dena.de/themen/energieeffiziente-gebaeude.html 
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on household level because of the profile allocation mechanism for small consumers and prosumers, 

owing to the unspecific energy demand of each household. The project “Pantheon” is investigating the 

need for changing this to allocation on smart meter data and to not use profile-based allocation to enable 

market parties to develop more advanced pricing schemes and demand control services for consumers. 

In Portugal, there is an ordinance of law which enables voluntary participation in Demand Response for 

consumers reacting to requests from a TSO. 

 

3.1.5 FLEXCoop 

The document of the project “FLEXCoop” is called Deliverable “2.2 Regulatory, Market, Socio-

economic and Ethical Context Analysis in the Pilot Sites and anticipated (short- and mid-term) 

evolutions” (Aranda et al. 2018). The referenced chapters cover regulations of the market for Demand 

Response and current regulation gaps in two EU Member States. 

 

Explicit Demand Response Market Regulation 

To exploit all the advantages of Demand Side Flexibility and to reach the energy goals of the EU 

legislative both implicit and explicit Demand Response must be introduced and incorporated into the 

EU energy markets. 

In Article 15 (8) of the Energy Efficiency Directive (2012/27/EU) clearly establishes the regulatory 

framework of explicit Demand Response. The EU Member States have among others to ensure that 

national regulatory authorities encourage and support demand side resources, for example Demand 

Response, as well as to participate alongside supply in wholesale and retail markets. 

 

Main current regulation gaps addressed by the EU Directive proposal of the EU Electricity 

Directive 

In the Netherlands, the production capacity of electricity is growing very fast in cooperatives like local 

energy communities and they are looking forward to play a more relevant role in the electricity market. 

To ensure the active participation of the members of such cooperatives, a broader role of them in the 

national electricity markets is needed. Regulation changes, like the smart-metering roll out programme, 

are on the way to shift the system to a real self-consumption model. 

Aggregators need the prior permission of a BRP to be able to trade in the Demand Response market. 

This fact disables the optimal participation of independent aggregators. More mechanisms should be put 

in place to enable direct aggregation in markets for active balancing for all industries and domestic 

consumers.  

According to the EU Electricity Directive all retailers in the domestic sector have to offer hourly tariffs. 

This obligated offer should be accompanied with the necessary active promotion to enable the consumer 

to take the best decisions on its consumption.  

 

In Spain, the allowance of the participation of more generators and service providers, hence, to ensure 

a more competitive market and energy prices, the EU Directive proposal introduces the full 

democratisation of the energy markets. Furthermore, it will eliminate regulated prices in order to create 

competitive market-based prices. “This market opening would deliver better price signals for consumers 

in implicit Demand Response, correcting the current low gap between regulated tariff top and bottom 

prices in the same day, and improve the implicit Demand Response mechanisms.” 

 

3.1.6  PLANET 

The content of this section is from the project “PLANET” and its related Deliverable “6.2 Current 

regulatory frameworks and proposal for a new integrated regulatory scheme V0.3” (Cambini et al. 
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2019). The reviewed chapters cover issues of different networks and recommendations for future-

oriented incentives. 

 

Economic regulation is required for gas, heat and electricity distribution which are natural monopoly 

activities because of the economies of scale and network externalities. It is effective if it does not 

intervene meaningful market competition, while it regulates services like electricity transmission and 

distribution. 

 

Output-based incentive regulation 

While enabling deliveries of outputs to customers and other stakeholders, output-based incentive 

regulations are highly effective in promoting efficiency (Cambini et al. 2014). The advantage of the 

output-based incentive regulation is that companies are performing with focus on for example network 

reliability, environmental impact and quality of service. To achieve outputs at the lowest cost for 

customers it requires well implemented output targets which are defined by a regulator and should 

incentivise operators. The operators can decide on their own to achieve these targets, they will only be 

supervised by the regulator at the end of the regulatory period. This freedom enables advantages to the 

operators in working practices (asset management and replacement strategies) and hence lower prices 

for customers. Well implemented output targets should also enable cost efficiency in order to meet the 

output targets set by the regulator. 

 

3.1.7 SEDC - EU Market Monitor for Demand Side Flexibility 2019 

The Smart Energy Demand Coalition (SEDC) mentioned in their market report of 2019 “EU MARKET 

MONITOR FOR DEMAND SIDE FLEXIBILITY 2019” five principles and more detailed 

recommendations to integrated Demand Side Flexibility (DSF) across Europe (Hardy and Pinto-Bello 

2019). 

 

Guiding principles in the Clean Energy for all Europeans package - Five principles that will 

improve the integration of DSF across Europe 

 All of the decentralised energy resources should be opened for all electricity markets 

o Most of the barriers should be removed for the market entry of decentralised energy 

resources in order to create a level playing field with other generation units. 

o New products should be sufficiently small in size and tradeable preferably in real time. 

o The European resource adequacy assessment needs to be introduced. 

 All service providers should get data access  

o Any third party should have non-discriminatory access to the relevant and final 

customers’ data, based on the consent of the customer.  

o Once every billing period the costumers will receive or get access to the data of its 

consumption. 

o In the EU, there will be developed a common data format and data framework, to 

facilitate interoperability and data access between EU Member States. 

 Wholesale and retail level 

o Price caps should be removed only for specific reasons and only time-limited to increase 

efficiency in the markets and to set effective price signals. 

o Consumers should be able to choose dynamic prices and should have access to smart 

metering. 

o The Network charges should be cost-reflective and used to overall system efficiency. 

 Decentralised energy resources 
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o The system operators should have the ability to utilise all decentralised energy 

resources. 

o The DSOs and TSOs must define standardised and streamlined product definitions for 

the procurement of flexibility owing to the Electricity Market Directive requirements. 

o Avoiding market fragmentation and avoiding tailoring specific products to certain types 

of generation is an important objective. 

 Provide fair market access 

o Active and independent aggregators do not need prior consent from suppliers to engage 

with the final customer. 

o It is not allowed to discriminate customers from technical or administrative 

requirements and charges by its suppliers, to get engaged with an aggregator. 

 

3.1.8 SEDC - Mapping Demand Response in Europe Today 

The consortium of the Smart Energy Demand Coalition (SEDC) published a paper called “Mapping 

Demand Response in Europe Today” which covers the topics regulatory framework, regulatory 

requirements and specific explanation as well as a summary about Demand Response (SEDC - Smart 

Energy Demand Coalition 2014).  

 

European Regulatory Framework for Demand Response 

The network operators must take the potential of Demand Response and energy efficiency into account 

when planning system upgrades, which is reflected already in the Third Energy Package. 

Owing to the Energy Efficiency Directive of the EU the consumers have to get access to the energy 

markets, either as a single party or through aggregation and due to Article 15 (8) they have to get access 

in wholesale and retail markets because the EU member states have to ensure that national regulatory 

authorities facilitate demand side resources. In addition, the MS should encourage access to and 

participation of Demand Response in system service markets for example in balancing and reserves. 

The Agency for the Cooperation of Energy Regulators (ACER) states in its Framework “Guidelines on 

Electricity Balancing” the support for the development of Demand Response (ACER - Agency for the 

Cooperation of Energy Regulators 2012). It says that the terms and conditions for Demand Response as 

well as for renewable and intermittent energy sources in the balancing markets should be set in order to 

foster the participation. The work which is being performed by the European Network of Transmission 

System Operators for Electricity (ENTSO-E) on the Network Codes is constituted on the basis of the 

Framework Guidelines of ACER. To accelerate and strengthen the process of implementation the 

Directive is not fully implemented in the Member States before the requirements of Article 15 (8) of the 

Energy Efficiency Directive are being drafted into the Network Codes. 

 

Regulatory Requirements for Enabling Demand Response 

It is essential for building robust participation to have the opportunity for demand side resources in the 

electricity markets in all EU Member States. 

Ten guidelines for enabling Demand Response participation in the markets were developed by the 

SEDC. Those have been categorised in the following four stages, which are including the wholesale, 

retail, balancing, reserves and other system services markets.  

1) involve the consumer 

2) create products 

3) develop measurement and verification requirements 

4) ensure fair payment; 

These four stages form a four-step process to fully open electricity markets to consumer participation. 
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Explanation of “involve the consumer”: 

“As of today, consumers have no realistic means of accessing the wholesale, retail, balancing, reserves 

and other system services markets as few Demand Response service providers exist in Europe.” 

Only the very largest industrial consumers could participate in Demand Response and only on a limited 

level. Furthermore, if the consumer gets involved it ensures the creation of aggregation service providers 

and healthy competition in the markets between different aggregators and innovative retailers. 

Aggregators and retailers should work to involve consumers in a range of Demand Response programs. 

The following four rules are success requirements for creating a viable Demand Response market in 

Europe which is based on the stipulations within the Energy Efficiency Directive. 

Rule 1: The participation of aggregated load should be legal, encouraged and enabled in any electricity 

market where generation participates.  

Rule 2: Consumers should have the right to contract with any Demand Response service provider of 

their choosing, without interference. 

Rule 3: National regulators and system operators should oversee the creation of streamlined, simple 

contractual and payment arrangements between retailers, BRPs and aggregators. These should reflect 

the respective costs and risks of all participants. 

This requires the following three steps: 

a. Allow aggregators to work with any consumer – independently and without requiring the 

permission of the (regional) BRP 

b. Keep the BRP in balance 

c. Ensure fair payment is made for electricity purchased by the BRP and Retailer  

Rule 4: The aggregated pool of load must be treated as a single unit and the aggregator must be allowed 

to stand in the place of the consumer. 

 

Explanation of “create products”: 

Participation rules for each flexibility product need to be defined so consumers can participate in 

Demand Response programs with their flexibility assets (demand side resources). The costumers could 

be able to participate in the wholesale, balancing, reserves and other system services markets, if the 

participation requirements in the markets are appropriate for consumers. 

 

Rule 5: Create standard products that allow a range of resources to participate, including demand side  

resources. 

“Product requirements should therefore result in performance specifications representing the widest 

range of resources; including demand, renewable generation and fossil fuel generation.” 

 

Explanation of “Develop Measurement and Verification Requirements” 

For example: 29 [GW] of load was registered in all kinds of Demand Response programs in the United 

States in 2014. “This is possible due to the fact that the contractual and communication arrangements 

between parties enable smooth, cost effective market coordination and also due to well defined and 

appropriate measurement and verification protocols.” 

 

Rule 6: Establish appropriate and fair measurement and communication protocols 

Usually there are three stages in a performance measurement process: 

 To qualify potential resources against product specifications as an entry gate to participation 

 To verify resource conformance to the product specifications during and after participation 

 To calculate the amount of product delivered by the resource as part of financial settlements 
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Demand side and generation side communication requirements will be designed separately and made 

appropriate to each product and all resources should be held to the performance specifications.  

 

Explanation of “ensure fair payment” 

Nowadays in the European energy markets the full value of flexible resources is not reflected in market 

prices and the payment is designed for energy (in [kWh]), not capacity or flexibility (both in [kW]). Due 

to this fact the flexible generation and demand will be suppressed and the environmental benefits of 

wind and solar may be significantly reduced. 

 

Rule 7: Ensure Demand Response services are compensated at the full market value of the service 

provided 

Rule 8: Create market structures which reward and maximize flexibility and capacity in a manner that 

provides investment stability 

Important Guidelines: 

 To allow for the best compensation of low-cost resources the markets are Pay as Cleared 

 The market structure should value and pay for flexibility to entail availability payments, a 

guaranteed number of activations during the year or some other form of reliable payment. 

 The end-consumer should get access and visible access to variable prices in the retail markets, 

because this is important for example for home automation and variable pricing programmes 

(e.g.: Time of Use, Critical Peak Pricing). The lack of variable prices for consumers should be 

bypassed by aggregation service providers through pooling and selling the consumer load 

directly into the wholesale markets. This is another argument for allowing aggregated load to 

be sold into all markets – including the wholesale electricity markets as a single pooled resource. 

Rule 9: Penalties for non-compliance should be fair and should not favour one resource over the other 

Rule 10: Create and enforce requirements for market transparency 

 

By applying these rules, the market enables participation on Demand Response for end-consumers. 

Retailers and aggregators will get access to markets where a range of consumers could benefit from 

offering their consumption flexibility.  

 

3.1.9 SEDC - 10 Recommendations for an Efficient European Power Market Design 

This reviewed document of the consortium “SEDC” gives an insight of recommendations related to 

legislative proposals to facilitate the implementation of an efficient European power market (SEDC - 

Smart Energy Demand Coalition 2016). 

 

There are ten recommendations for an Efficient European Power Market Design. 

The first six recommendations are related to the upcoming legislative proposals on Market Design.   

1. EU rules providing access for demand-side flexibility to all energy markets (wholesale, 

balancing, ancillary services and capacity). Customers should be able to participate in all 

markets directly or through an aggregator. 

2. Third party aggregators must be able to access all markets without prior agreement of the 

respective customer’s energy retailer/BRP. 

3. Product definitions of all markets should allow all applicable technologies to participate, 

including demand-side resources, distributed generation and storage. 

4. Market prices should reflect the real value of electricity at any moment. 

5. Any customer should have the right to a smart meter and to choose hourly, and where applicable 

quarter-hourly market pricing, additionally the retailer/BRP should be settled accordingly. 
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6. Distribution System Operators should be encouraged to make use of smart demand-side flexibility 

solutions offered by market parties for system operations purposes. 

The following two recommendations are related to the upcoming legislative proposals on Security of 

Electricity Supply and Capacity Mechanisms. 

7. Traditional Generation Adequacy Assessments should be replaced by System Adequacy 

Assessments, taking into consideration the full potential of demand-side flexibility. 

8. In case a capacity mechanism is introduced, it should recognise the value of both capacity and 

flexibility in the system. 

The ninth recommendation relates to the upcoming proposals on Governance and Indicators. 

9. The European governance framework should include a high-level indicator with a clear objective 

on demand-side flexibility. 

The tenth and last recommendation is related to the Scenarios and Impact Assessments underlying 

the upcoming legislative proposals. 

10. In all European scenario calculations and plans for infrastructure developments, the potential of 

demand-side flexibility should be adequately included. 

 

3.1.10 Demand Response of the Austrian balancing energy market 

(Original title: DEMAND RESPONSE IM ÖSTERREICHISCHEN REGELENERGIEMARKT) 

The content of this section is from a paper of the University of Technology Graz, Austria. The chapters 

3.2 “Advantages and Benefit of Demand Side Flexibility (DSF)” and 3.3 “Challenges and Barriers of 

Demand Side Flexibility (DSF)” cover advantages and benefits as well as challenges and barriers of 

demand side flexibility (Kollau and Vögel s.a.).  

 

Advantages and Benefits of Demand Side Flexibility 

The stakeholders themselves like the network operators are defining advantages of DSF for the network 

operator, consumers, the environment and the market. DSF is an additional valuable aspect for the 

stability of the system and the operation of the network (suitable for frequency control and (local) 

congestion management). DSF could delay or prevent expensive investments in the network and make 

contribution to stability of the electricity system as well as to security of supply. Additionally, DSF 

could reduce the cost of control reserve and it may be cheaper and faster available than additional 

generation capacity. The industry could have the biggest advantages/benefits by shifting their demand 

and selling that flexibility on various markets to reduce energy costs. The energy bill could be reduced 

by decreasing the peak load costs, which have to be paid by costumers in some EU Member States. One 

additional advantage is that competition will increase because of the joining market participants and 

their new business models related to DSF. 

 

Challenges and Barriers of Demand Side Flexibility 

The “overall” framework for DSF is pending and the general conditions and roles of the participants 

and stakeholders have to be defined especially for the aggregator which is a new market participant. 

Additionally, how the interaction among the different market participants should be managed has to be 

clearly defined. The measurement and verification of demand side flexibility is also a challenge which 

is depending on the consumption without employing Demand Response. The barrier of market access 

and market transparency is a fundamental challenge because in most Member States DSF has no legal 

or direct access to the balancing energy market and/or the wholesale market. The right to sell the 

flexibility of the consumers’ devices lies usually with the supplier or the person responsible for the 

balance group. The complex tariffs which come with DSF will be a challenge for consumers who do not 

fully understand the bill of its current tariffs. Furthermore, how to pass on the aggregator´s revenue of 

the benefits of DSF between consumers is also not defined. The smaller costumers need a so called 
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“smart meter” to participate on the Demand Response and devices which could cooperate with the smart 

meter. This issue has been raised by some stakeholders and it is very important to define clear definitions 

and standards. The clear definition of the role of the distribution system operator is one of the main 

challenges. 

 

3.1.11 DELTA 

The Deliverable 2.1 “ENERGY MARKET ANALYSIS AND REGULATORY GUIDELINES 

SPECIFICATION” of the project “DELTA” is discussed in this chapter. It is about market participation 

and the regulatory framework (Leutgöb et al. 2018). 

 

 

Market participation 

The very important definition of the role of independent aggregators t is missing and hence a main 

barrier for the participation of small- and medium-sized prosumers in the flexibility markets. To increase 

the participation of small and medium loads, smart and switchable devices operated among this kind of 

consumers are necessary. 

Today the market share of smart and switchable devices which enable the participation of small- and 

medium-sized prosumers in the DR-market is low. Just a few devices are well prepared to be included 

into a Demand Response platform. These devices are mainly heat pumps, air conditioners and building 

automation systems. 

 

Further development of the regulatory framework for DR required 

The definition of the role and responsibility of independent aggregators and their relation to 

BRPs/retailers and/or other market participants is decisive for the entry of new market participants. The 

development is limited as long as BRPs/retailers may restrict participation of consumers on the Demand 

Response market. A clear and fair framework in an open market would reduce costs while ensuring 

sufficient revenues. “In order to achieve reduction of administrative efforts and upfront costs, 

standardisation of contracts, definition of technical standards (e.g. for data exchange) and requirements 

for measurement and verification should be further developed within the national context but also across 

Member States.” 

 

Summary (Recommendation) 

The most important factors which are necessary for participation of small- and medium-sized prosumers 

in Demand Response are a minimum size of the aggregated load, the maximum duration of availability, 

recovery periods and in general standardised procedures for prequalification. Furthermore, the 

“methodology and procedures of measurement and verification should be standardised, transparent 

and fair and it should take place on the level of aggregated loads.” In this context and according to the 

requirements of Demand Response, grid tariff structures should be adapted. 

 

 

3.2 Expert interviews 

3.2.1 Expert Interview 1 

This interview was performed simultaneously to two researchers from the Universidad Politécnica de 

Cartagena (UPCT) that work with Demand Response, integration of DER and calculation of energy 

baselines.  

Barriers 
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 regulatory barriers 

o Currently, in Spain there is no legislation to regulate Demand Response. There is also a lack 

of standardisation for the communication protocol in the energy data and devices. This 

uncertainty doesn’t encourage the market to test DR solutions like DRIMPAC. 

 technical barriers 

o In dwellings, smart meters are already installed since the end of 2018, however, those data 

are not accessible for the user or others, so they cannot provide this information to an 

aggregator for DR programmes. Therefore, new smart-meters (home devices) should be 

installed to get these data.  

 economic barriers 

o As mentioned before, new equipment should be implemented in dwellings, with an 

economic cost to include in the solution. Also, the savings for the direct implementation of 

implicit DR activities are small, so there is no real incentive to participate for domestic 

users. 

 social barriers 

o The main barrier could be the general unawareness regarding the electricity tariff. Users do 

not fully understand how the electricity market works and do not feel comfortable changing 

their consumption patterns or letting an external company control their devices.  

Recommendations 

 regulatory 

o Develop new legislation that allows real participation of the small consumers and 

aggregators.  

o Creation of protocols and standards to facilitate communication of data and control of 

devices. Look at existing markets such as PJM3 DR program in the USA to have references.  

 technical 

o Make the smart meter data accessible for users and aggregators in order to reduce the 

investment in smart devices. 

 economic and social 

o Implement grants for DR users in order to reduce the cost of new equipment and accelerate 

the ROI. These measures will increase the willingness-to-participate until full development 

of legislation and business models. 

 

3.2.2 Expert Interview 2 

This interview was conducted with an area manager of a Spanish DSO. 

Barriers 

 regulatory barriers 

o From the DSO perspective, there’s a high interest in the development of DR programmes 

to improve planification. However, current legislation does not facilitate the implementation 

of those programmes, because it forces the DSO to design the grid with maximum capacity 

parameters. 

o Allowing flexible connection points to the grid would develop DR solutions and therefore 

it would improve the management of the grid without increasing costs of maintenance and 

also it would reduce the implementation of new distribution connections by using the 

existing ones with more control in the energy flow. 

                                                      
3 PJM Interconnection LLC alias PJM is a regional transmission organization in the United States 
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 technical barriers 

o Smart meters are already installed in small consumers, but they should be implemented also 

in medium and large consumers to facilitate the transmission of data.  

 economic barriers 

o The main economic barrier should be the cost of the equipment, mainly for small consumers 

for whom the initial investment could be not as attractive as the one for large consumers 

which have higher savings potential.  

 social barriers 

o As mentioned before, from the DSO point of view there’s no social barriers as they are one 

of the most interested actors to have DR fully implemented in the electricity market to 

reduce their costs.  

Recommendations 

 regulatory 

o Develop new legislation that allows flexibility in the market. Also, to clarify which actor 

will reward the user for the explicit DR solutions.  

 technical 

o Maybe an upgraded smart meter model with improved capabilities should be installed to get 

more information about the grid, the user’s consumption and allow switching on and off 

specific connection points. This action should include management of DER even small self-

consumption facilities such as home PV installations. 

 

 economic & social 

o The best way to introduce DR solutions is starting with medium size companies, where 

savings are most important and then use that experience to go to small residential users.  

o It’s important when selling the product to focus on the energy transition goals. The 

environmental perspective is the best way to engage users. 

 

3.3 European level policy framework 

The two reference documents for describing the policy framework on European level on Demand 

Response (DR) topic are the Regulation (EU) 2019/9434 of 5 June 2019 on the internal market for 

electricity and the Directive (EU) 2019/9445 of 5 June 2019 on common rules for the internal market 

for electricity and amending Directive 2012/27/EU. 

 

3.3.1 Regulation (EU) 2019/943 

The Regulation (EU) 2019/943 tackles the topic of DR and aggregation of loads in Article 3 - Principles 

regarding the operation of electricity markets (e, g, j, m). It states that Member States (MS) shall ensure 

that electricity markets are operated in accordance with the principle that market participation of final 

customers and small enterprises shall be enabled by aggregation of loads from multiple DR facilities to 

provide joint offers on the electricity market and be jointly operated in the electricity system. The market 

rules are required to deliver appropriate investment incentives for DR to meet market needs and shall 

enable the efficient dispatch of DR resources, participating on equal footing in the market. 

In Article 6 (1.a, 1.c) regarding balancing market, it is stated that balancing markets shall be organized 

to ensure effective non-discrimination between market participants and a non-discriminatory access to 

                                                      
4 Source: Regulation (EU) 2019 
5 Source: Directive (EU) 2019 
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all market participants, individually or through aggregation, taking into account of the different technical 

needs of the electricity system and the different technical capabilities of DR.  

Dispatching and redispatching for DR are addressed in Article 12 (1) and Article 13 (1, 2, 3.c, 4.a, 7.a, 

7.b). The dispatching and redispatching of power-generating facilities and DR shall be non-

discriminatory, transparent and market based. The DR resources, including those located in other MS, 

shall be selected using market-based mechanisms and shall be financially compensated. Non-market-

based redispatching may only be used where the number of available DR facilities is too low to ensure 

effective competition in the area where suitable facilities for the provision of the service are located, and 

it shall be subject to financial compensation by the system operator. 

The Transmission System Operators (TSO) and Distribution System Operator (DSOs) shall report at 

least annually to the competent regulatory authority on the level of development and effectiveness of 

market-based redispatching mechanisms.  

In Article 18 (1) use of networks and reinforcement is stated that the network charges shall not 

discriminate either positively or negatively against aggregation and shall not create disincentives for 

participation in DR. 

The Article 23 -  says that the European resource adequacy assessment (1, 5.d, 6.b)shall identify resource 

adequacy concerns by assessing the overall adequacy of the electricity system to supply current and 

projected demands for electricity at Union level, at the level of the Member States, and at the level of 

individual bidding zones. It must appropriately take account of the contribution of all resources 

including existing and future possibilities of DR. By 5 January 2020, the ENTSO for Electricity shall 

submit to ACER a draft methodology for calculating the cost of new entry for generation, or DR6. It has 

also to consider the development of DR in fulfilling its tasks, as assessed in Article 30 - Tasks of the 

ENTSO for Electricity (1.o) 

Article 57 (2) states that the DSOs and TSOs shall cooperate with each other in order to achieve 

coordinated access to resources, including DR. 

Finally, the establishment of network codes has been regulated in Article 59 (1.e, 2.a). It comprehends 

to ensure uniform condition rules implementing correlated articles of the Regulation and of the Directive 

(EU) 2019/944, in relation to DR, including rules on aggregation. The Commission is empowered to 

adopt delegated acts on network connection rules for the connection of demand units used to provide 

DR. 

 

3.3.2 Directive (EU) 2019/944 

Regarding Directive (EU) 2019/944, in Article 3 (1) on electricity markets, it is stated that MS shall 

ensure that their national law does not unduly hamper cross-border trade in electricity, consumer 

participation, including through DR, and shall ensure that electricity prices reflect actual demand and 

supply. MS shall also consider the alternatives to the construction of new generating capacity such as 

DR solutions (Article 8, 1.1), and shall ensure that final customers are entitled to receive all relevant DR 

data (Article 13, 3). 

Article 17 (1, 2, 4, 5) and Article 31 (8) are tackling DR through aggregation. MS shall allow and foster 

the participation of customers to DR through aggregation and allow them to participate alongside 

producers in a non-discriminatory manner in all electricity markets. These participants engaged in the 

aggregation must be treated by TSOs and DSOs when procuring ancillary services, in a non-

discriminatory manner and TSOs have to establish the technical requirements for participation in those 

                                                      
6 ENTSO-E has produced the draft document “Proposal for a Methodology for calculating the Value of Lost Load, 

the Cost of New Entry for generation, or demand response, and the Reliability Standard in accordance with Article 

23 of the Regulation (EU) 2019/943 of the European Parliament and of the Council of 5 June 2019 on the internal 

market for electricity (recast)” by ENTSO-E, on 5th December 2019. 
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markets on the basis of their technical capabilities. It has to be ensured that regulatory authorities or, 

where their national legal system so requires, TSOs and DSOs acting in close cooperation with market 

participants and final customers, establish the technical requirements for participation of DR in all 

electricity markets, that requirements shall cover participation through aggregated loads. 

Article 40 (1.d, 4.b, 5, 6) specifies the responsibilities and the tasks of TSOs. That comprehends the 

managing of electricity flows on the system. A reliable and efficient electricity system and the 

availability of all necessary ancillary services, including those provided by DR, have to be ensured. The 

TSOs shall procure balancing services including the participation of all qualified electricity 

undertakings, also for participants engaged in DR. 

Unless the regulatory authority has assessed that the market-based provision of non-frequency ancillary 

services is economically not efficient and has granted a derogation, the regulatory framework shall 

ensure that TSOs are able to procure these services from providers of DR, where such services cost-

effectively alleviate the need to upgrade or replace electricity capacity and support the efficient and 

secure operation of the transmission system. 

TSOs have to establish the specifications for the non-frequency ancillary services procured and, where 

appropriate, standardized market products for such services at least at the national level. Moreover, 

TSOs shall be adequately remunerated for the procurement of such services to allow them to recover at 

least the reasonable corresponding costs, including the necessary information and communication 

technology expenses and infrastructure costs. 

MS may require electricity undertakings or participating final customers to pay financial compensation 

to other market participants or to the market participants' Balance Responsible Parties (BRPs) if the 

subjects are directly affected by DR activation. The financial compensation shall be strictly limited to 

covering the resulting costs incurred by the other participants and shall not create a barrier to market 

entry for the ones that are engaged in aggregation, or a barrier to flexibility. 

Regarding the functionalities of smart metering systems and the data management, Article 20 (a) and 

Article 23 (1), the systems has to be deployed, with no additional cost, in order to support automated 

DR. The rules on the access to data of the final customer has to be provided, in accordance with Union 

legal framework. 

Article 32 (1, 2, 3) regulates the incentives for the use of flexibility in distribution networks.  

MS shall provide the necessary regulatory framework to allow and provide incentives to DSOs to 

procure flexibility services. 

The regulatory framework shall ensure that DSOs are able to procure such services from providers of 

DR and shall promote the uptake of energy efficiency measures, where such services cost-effectively 

alleviate the need to upgrade or replace electricity capacity and support the efficient and secure operation 

of the distribution system. DSOs shall procure such services in accordance with transparent, non-

discriminatory and market-based procedures unless the regulatory authorities have established that the 

procurement of such services is not economically efficient or that such procurement would lead to severe 

market distortions or to higher congestion. DSOs shall coordinate with TSOs operators in order to ensure 

the optimal utilization of resources, to ensure the secure and efficient operation of the system and to 

facilitate market development.  

The development of a distribution system shall be based on a transparent network development plan, 

and it shall also include the use of DR, to use as an alternative to system expansion. 

As stated in Article 51 (3), when elaborating the ten-year network development plan, the TSO shall fully 

take into account the potential for the use of DR, or other resources as alternatives to system expansion, 

as well as expected consumption, trade with other countries and investment plans for Union-wide and 

regional networks. 
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3.3.3 Gaps and barriers in DR identified at European Level 

In the last years have been published several papers regarding challenges, barriers and enablers to DR 

deployment and evaluation. In “Demand response in electricity distribution grids: Regulatory 

framework and barriers”, by Van Dievel (Van Dievel et al. 2014), has been pointed out how in some 

areas of Europe the regulatory framework was inadequate or incomplete. Based on the analysis of the 

2020 Climate and Energy Package, The Third Energy Package and The Energy Efficiency Directive, 

the work depicted an overview of six regulatory aspects that impacted the deployment of DR. These 

barriers comprehended DSO remuneration rules, tariff regulation, market roles and entry, and consumer 

protection. 

In “Challenges and barriers to demand response deployment and evaluation”, (Nolan and O’Malley 

2015), Nolan and O’Malley highlighted how one of the main barriers to widespread rollout is the 

uncertainty surrounding the value of DR. The paper, with an extensive research on previous literature, 

tackle the problems of behavioural and informational barrier as well as challenges regarding evaluation 

methodologies and modelling of DR.  

An interesting review has been carried out in “Review and classification of barriers and enablers of 

demand response in the smart grid”, by Good (Good et al. 2017). The declared aim of this work was to 

provide an intellectual framework to be used in further studies on integration of DR. The barriers were 

classified as (i) fundamental, defined as economic, social or technological and (ii) secondary, related to 

political regulatory aspects, design of markets, physical (electrical network) issues, or to general 

understanding of DR. These classifications covered both barriers and possible enablers of DR.  

A comprehensive work regarding the identification of gaps and barriers of DR use is the “Final Report: 

Demand Side Flexibility Perceived barriers and proposed recommendations”, by European Smart Grids 

Task Force Expert Group 3 (EG3) of April 2019 (European Smart Grids Task Force Expert 

Group 3 2019). 

The document provides the analysis of the deployment of demand-side flexibility and the specific case 

of explicit DR in Europe. 

The EG3 identified main barriers and proposed related recommendations in order to enhance the 

development of Demand Side Response (DSR) and address any potential regulatory gaps. They have 

built a barriers and recommendations list, upon the analysis of use cases collected within the expert 

group, describing projects (e.g. pilot projects, research projects, market designs) currently running or in 

launching phase, both on national and cross- border scale. 

The group, for each identified barrier, has proposed a recommendation and an action to be performed 

either at the European level or at the national level; when possible, the action holder and action type are 

defined. 

 

It has to be noted that this work has been completed before the entry into force of Regulation (EU) 

2019/943 and Directive (EU) 2019/944, so some of the notes on main issues and concerns highlighted 

do not consider the transposition and the adoptions of the new normative framework. 

 

In the report has been identified eight main areas for the barriers and recommendation: (a)  Customer 

perspective, (b) Market access, (c) Flexibility product design, (d) Market process and coordination, (e) 

Measurement, validation and settlement of flexibility products, (f) Technical solutions and platforms to 

fulfil system and grids needs for flexibility, (g) Privacy and security, (h) General considerations. 

 

Regarding (a) customer perspective, the success of Demand Side Response (DSR) is strongly dependent 

on user acceptance and engagement. This requires technical solutions at customer premises which are 

simple in use and which have a proper return on investment for the customer. A degree of standardisation 

and interoperability are essential; however, these conditions are not always met today. There is also a 
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general lack of customer awareness about what opportunities there are to engage in DSR. Other concerns 

involve the price signals, which may not be clear or immediate enough to incentivize a change in 

behaviour. The main recommendations shall be a better standardization of the processes, an improved 

customer awareness, both at EU and national level, a better contractual customer choice for the use of 

aggregators, and adequate and clear financial incentives. 

 

Concerning (b) market access, having different standards and prequalification methods and 

requirements across Europe is a barrier that many market participants cannot overcome. There are also 

several issues that relate to the lack of a clear framework for DSR providers, for example for aggregators. 

In addition, a clear framework for the integration of Implicit and Explicit DR to work together has to be 

put in place. The exchange of data between involved stakeholders is essential for the correct functioning 

of DSF. Today although on a generic level agreed, these issues have not been tackled in a way that is 

required for its successful implementation. Recommendations will be the standardization of smart meter 

platform and technologies, a clear framework for DSR providers, the implementation of the integration 

of implicit and explicit DR, an improved data access and data sharing for the consumer. 

 

Considering (c) flexibility product design, flexibility products (e.g. modification of generation and/or 

consumption patterns in reaction to an external signal) should be designed based on clear needs, which 

should be defined by the requesting party. So, there will be a need for a clear product definition, a 

locational information in flexibility bids, prequalification for actors and products, trade-off between the 

use of long term (capacity/availability) versus short term (energy) products, or a combination of both, 

and the issue of responsibilities of different BRPs on one connection point. The recommendations will 

comprehend an improved European frame for product definition, a better knowledge of locational 

information, both on EU level and national level, a prequalification process that is user friendly, to 

minimize the different steps and standardize them when possible. As part of the product definitions, the 

need for availability contracts within the different products should be analysed, together with 

mechanisms to limit the potential negative impact on liquidity in other markets or products. Regarding 

multiple BRPs on one connection point, an example of recommendation could be the connection to a 

smart sub-meter or smart gateway, to collect data at the right time interval. Behind the connection point, 

assets may need different monitoring and metering and this need should be assessed and discussed with 

concerned stakeholders. 

 

In the (d) market processes and coordination, the main barriers are market accessibility and its 

fragmentation and efficiency. To improve the accessibility the EU framework shall be developed to 

ensure an equal and transparent level playing field for all service providers providing explicit or implicit 

DR and flexibility resources participating in the markets. An integrated system approach should be a 

shared vision, to assess and reduce the risk of market fragmentation, including sufficient coordination 

between market processes and between TSOs and DSOs with all market actors. 

 

With regard to (e) measurement, validation and settlement of flexibility products, the need to be 

addressed is to quantify the amount of flexibility (typically expressed as energy) that has been delivered. 

Since flexibility, by definition, cannot be measured, a baseline is needed to quantify the delivered 

flexibility. The main barriers are to measure how the activated flexibility is allocated to the different 

services, the choice of the metering point, with regards also to the sub-meters that there are not always 

supported by the regulatory framework, the definition of Transfer of Energy (ToE) when independent 

aggregation occurs, and to find a baseline methodology that is accurate, simple, transparent, unbiased 

and without introducing gaming-options. 
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As recommendation measurement, validation and settlement procedures need to be designed and 

implemented on national level. However, there is a strong need to harmonize these procedures also at 

EU level to the extent possible.  It is recommended to share and develop best practices for value stacking, 

to share and develop best practices for sub-metering, and to develop a categorization of best practices 

for baseline design, and methodology development for selecting and validating baseline methodologies 

for specific products. 

 

Considering (f) technical solutions and platforms to fulfil system and grid needs for flexibility, concerns 

are raised by the changing electricity system, since the load on the grid and the distributed RES 

generation are expected to increase significantly. This increase is expected to happen at a pace which 

traditional grid expansion may not be able to keep up with (due to financial, staff and technology 

resource constraints), which leads DSOs in search of other options to solve this issue. The rapidly 

changing load profiles will lead to a lack of sufficient and reliable data, due to low LV grid observability, 

that will not only hinder LV grid monitoring and quality of service to customers, but also the objective 

of realizing an affordable energy system. The lack of clarity on the use of smart meter data without 

customer consent, on digitalization perspective with emerging platforms fragmentation, and the lack of 

integration of customer assets, are considered barriers. The need of MS smart meter roadmap 

deployment, and a common strategy on reliable IoT communications for the energy system has to be 

addressed. Further concerns are an inadequate load and generation forecasting at distribution level, and 

the necessity of new network codes that currently might not sufficiently ensure system stability with 

large scale behaviour of DR technologies and products. Recommendations include to improve the LV 

observability with smart meter data, creating contextually a smart meter roadmap and to include the 

digitalization perspective on the achieving DSF to become operational and develop a set of 

recommended reference architectures. It is recommended also to investigate how the accuracy of 

forecasting load and generation (e.g. wind, solar) at distribution level could be further improved in the 

day-ahead and intraday timeframes by all market actors and how this legally could be enforced, as this 

is beneficial for all parties. Other measures are to update network codes covering system stability, to 

ensure adequate large-scale behaviour of DR technologies and products and develop also other options 

for mitigating grid constraints to manage efficiently the energy system, at least cost to consumers. 

 

The use of flexibility required increased sharing of data, both existing data and new types of data. This 

brings with it a need to ensure there is appropriate (g) privacy and security controls. Private data needs 

to be protected at source, in transit and at rest, with appropriate arrangements to securely destroy the 

data in a timely fashion. As part of this, who can have access and their routes of access needs to be 

defined and specified, as well as what level of granularity they can get. Systems and markets need 

information to work efficiently, but further studies should be done to consider and clarify what (and 

how) information should be made transparent and available in the energy sector. That information must 

be secured appropriately, e.g. by encryption, and must fulfil all national and EU regulations. 

 

Finally, a (h) general consideration remark made by the EG3 group is that despite there is a lot of interest 

in flexibility and flexibility markets across Europe, there is no clear visibility of the range of trials 

available. This could lead to the high risk that trials are either unnecessarily duplicated or the lessons 

learned cannot be applied to make trials and learning from effective and efficient. The recommendation 

from the group is to improve EU collective learning, through interaction with the use case contributors, 

then doing the analysis and disseminating the results, via a report, back to all contributors. 
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3.3.4 DRIMPAC – Gaps, Barriers and opportunities 

The DRIMPAC project offers a framework that ensures interoperability and connectivity between 

systems. It also entails an intelligent building energy management system. Finally, business models for 

retailers are developed.  

The DRIMPAC architecture already addresses some of the aforementioned issues, whereas the whole 

concept can contribute to improving the situation imposed by some others. On the other hand, there are 

some gaps and barriers identified. In the following, we list the issues where DRIPMAC solution can 

contribute as well as the barriers identified.  

 

Issues where DRIMPAC can contribute: 

1. In the Regulation, it is mentioned that aggregation of loads should be facilitated from multiple 

DR facilities. This is also highlighted in the Directive, where it is clear that participation through 

aggregated loads is encouraged and that the MSs need to facilitate the participation of customers 

to DR programs via aggregation solutions. DRIMPAC fosters the participation in DR by 

customers, especially residential customers; aggregation is done at building level, which is 

aligned with the content of the Directive and Regulation.  

2. The Directive mentions that automated DR should be supported; the solution should be 

straightforward to the end user. DRIMPAC architecture specifies that automated solutions for 

the end-customer are developed; this is clear in deliverables D1.4 and D1.3 describing the 

technical specifications, ICT system and the requirements from DR stakeholders respectively 

(DRIMPAC D1.4 and DRIMPAC D1.3).  

3. In (European Smart Grids Task Force Expert Group 3 2019) one of the recommendations 

indicates that customer awareness is needed for the promotion of DR. With 4 pilot sites and 

many users involved, the DRIMPAC project can contribute to this direction.  

4. In addition, it is mentioned that there is lack of integration of customer assets, which hinders 

DR deployment. In DRIMPAC, integration of customer assets is taking place.  

5. Another issue mentioned in (Van Dievel et al. 2014) indicates that privacy and security controls 

are a major concern for customers, which can impede DR. In DRIMPAC, deliverable D2.3 

(DRIMPAC D2.3), deals with the Data security & privacy framework design, indicating that 

data protection can be done in two ways: the proper encryption and anonymization of data; 

security by design.  

 

Potential gaps and barriers for the DRIMPAC project:  

1. One of the barriers refers to the data available to customers. The Directive mentions that final 

customers should be entitled to receive all relevant data. In D1.3 (DRIMPAC D1.3), it is 

mentioned as a user requirement that the customer should be able to have access to his/her 

consumption pattern in order to facilitate consumption adjustment. However, it is specified, that 

this can depend on the contract with the retailer. This is a barrier that needs to be encountered 

in order to be aligned with the Directive. 

2. In (European Smart Grids Task Force Expert Group 3 2019) it is highlighted that the baseline 

should be designed in an efficient way, and there should be clear rules for determining the 

baseline. In DRIMPAC the baseline determination is according to the International Performance 

Measurement and Verification Protocol (IPMVP); it is specified that a regression model will be 

developed. Although this protocol is well-known in the DR community, it is not guaranteed that 

it will be compatible with potential future regulations on the baseline determination. Therefore, 

it is likely, that adjustments will be necessary. 

3. Similarly, another barrier refers to the smart meter platform and technologies used. In (European 

Smart Grids Task Force Expert Group 3 2019) it is mentioned that there is a lack in 
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standardization in this sector. DRIMPAC uses smart meters and a platform to employ DR 

solutions. Therefore, it is likely that after future regulations take place, adjustments will be 

needed in order to make the DRIMPAC solution compatible to the recommendations.   
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3.4 National level policy framework 

3.4.1 Cyprus 

In Cyprus the electricity market is still not operational although from legislation point of view, the 

electricity market is 100% open. Market rules are still under preparation and expected to be operational 

in the second half of 2021. 

DRIMPAC Business model 1: Integrated supplier and aggregator 

Concluding from the preliminary regulatory decision, it is expected that once market rules move into 

operation, this specific business option will be functional with no limitations to adapt to all identified 

dimensions. Therefore, also concerning national market structure, there are no barriers for a supplier to 

assume the role of an aggregator. 

Currently Cyprus has not implemented smart meter rollout as yet and the smartness of the grid at 

distribution level is at its infancy. Thus, technically this aggregation business model is not functional. 

However, a decision has been taken by the Regulator, instructing the DSO to implement smart meter 

rollout by 2026. This will be done in phases starting from 2020 onwards. 

DRIMPAC Business model 2: Independent aggregator business model 

For the reasons indicated above, Cyprus is still in its infancy regarding flexibility trading and market 

rules are currently non-existent but expected to go into operation mid-2021. As currently Cyprus is still 

without an electricity market, the planned regulatory adaptions are a prerequisite to enable the 

aggregator business model. 

DRIMPAC Business model 3: FLESCO business model 

As mentioned, Cyprus has not completed the smart meter rollout although a decision has been taken by 

the Regulator requesting full implementation by the year 2026. In parallel, the Regulator has approved 

ToU tariffs and these are currently implemented for commercial and industrial consumers that are 

equipped with smart meters. The decision for prosumers to be allowed to opt for ToU tariffs as soon as 

a smart meter is installed at their premises. 

There is no legislation that hinders an entity such as a FLESCO to switch loads at prosumers facilities. 

The limitations are only technical and lack of market to facilitate explicit control of flexible loads. 

Future national policy development 

Cyprus has taken a decision to fully align with the clean energy package for all Europeans that will give 

added flexibility to operate the electricity market, allowing full capabilities for implementing these 

business models. 

3.4.2 France 

Market for demand response in France is open for ancillary services as well as for the wholesale market. 

There is a clear regulation, where responsibilities and roles of relevant market participants are defined. 

Demand response programs are available for residential customers since 2007 (SEDC 2017). Since 

2014, demand response may participate in specific programs like primary reserve (FCR) and secondary 

reserve (aFRR).  

 

DRIMPAC Business model 1: Integrated supplier and aggregator 

Due to the already high openness of the markets in France and the DR-friendly environment, no barriers 

for the integrated supplier and aggregator model are expected. 
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DRIMPAC Business model 2: Independent aggregator business model 

In France, a range of flexibility markets are open for the participation of independent DR aggregators. 

In 2013, the NEBEF (Notification d’Échange de Blocs d’Effacement) mechanism was introduced which 

allows to bid curtailed load as energy on the wholesale market (EPEX Spot; day-ahead and intra-day 

market, minimum size: 0.1 MW). Demand Response may also participate in the capacity mechanism, 

starting in 2017 based on a decentralized market where market participants contract directly amongst 

themselves. On the ancillary services market, aggregated Demand Response is open for Frequency 

Containment Reserve (FCR), automatic Frequency Restoration Reserve (aFRR) via a secondary market 

related to major generators (both products with a minimum load of 1 MW), manual Frequency 

Restoration Reserve (mFRR) and Replacement Reserve (RR) (minimum size: 10 MW; DSR-RR 1 MW) 

(DRIMPAC D1.2). DSOs also participate in demand response, but mainly through research projects, 

whereas they are not able to contract flexibility for constraint management (SEDC 2017). 

Aggregators do not require the BRP’s agreement for load management. However, there is a BRP-

aggregator adjustment mechanism in force that regulates compensation payments. For the ancillary 

services, load curves are corrected based on the energy curtailed applying the retail price. For the 

wholesale market there are three different remuneration regimes in place: 

 Contractual regime where the payment is agreed between the DR operator and the retailer. 

 Regulated regime: A settlement price is defined by the TSO ensuring that retailers do not 

counterbalance Demand Response activities. 

 Corrected consumption regime: Retailers on the distribution network level were not 

compensated until 2014. Since then, affected retailers are compensated by consumers 

(“regulated regime”) or by the DR operator (“contractual regime”). 

Even though all main electricity markets are open to Demand Response in France, offers are only 

allowed to offer aggregated demand or aggregated generation. Virtual power plants, including 

generation and demand side loads cannot bid mixed offers (DRIMPAC D1.2). 

An important demand response aggregator in France is Voltalis, which manages 500 MW of load 

distributed through 100,000 members. Although the integration is not perceived well by utilities, 

Voltalis offers free metering devices which facilitates the coexistence of different actors. In exchange, 

they are allowed to modify the consumption load. The concept is that they have a central platform that 

interacts with a device within the customer premises, which controls and monitors several appliances 

(DREAM-GO 2017). 

 

DRIMPAC Business model 3: FLESCO business model 

With respect to tariffs, critical peak pricing has been introduced apart from the Time of Use tariffs, 

which are already available. This critical peak pricing implies that customers can reduce their loads with 

a one-day notice signal for some days a year. The regulator (CRE) played an important role in this point, 

since they introduced this critical peak pricing for the medium voltage delivery point (1 kV – 50 kV) 

(Bertoldi et al. 2016 and SEDC 2017). As these dynamic tariffs are already in place, no regulatory 

barriers for the FLESCO business model can be identified. 

 

3.4.3 Germany 

Demand Response (DR) is currently rare known and utilized within German industry and private sector. 

Only a few energy-intensive industries (chemical industry, steel industry, paper industry, glass industry, 

non-ferrous metal industry etc.) use DR actively, although there is also potential in many other sectors. 

Moreover, DR is mainly used for peak-load management and not for load shifting or load shedding. 

Based on this, the currently only existing legal framework concerning DR is a regulation about Load 

Management (“Verordnung zu abschaltbaren Lasten – AbLaV”). Due to this regulation, appliances with 
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high electricity intensity and able loads can be disengaged by the TSO or reduce their power in times of 

peak-loads to ensure the stability of the grid. Therefore, this is a product for peak load management and 

not directly for DR activities.  

For further implementation of DR it is important to create an anti-discriminatory access to the market 

for all industry sectors („level-playing-field“) with clear and easy adoptable rules. Until now, an equal 

market access for all market participants is not given, due to a lack of policy regulatory framework. 

Additionally, a market-based and transparent system for incentives for DR must be created, that rewards 

participation through dynamic prices without unnecessary constraints. 

Regulatory framework will change significantly in the coming years. However, it is not entirely clear 

how implementation of the recast of the directive on common rules for the internal market for electricity 

will result in open markets for DR and how the market for independent aggregators will develop in the 

future. 

DRIMPAC Business model 1: Integrated supplier and aggregator 

Currently there is no national policy framework for the integrated supplier and aggregator business 

model. One major barrier is that there is no legal framework dealing with market entrance and 

participation of end-users within balancing market and other sectors of the energy market, which sets 

equal conditions for all participants. 

Moreover, many regulations for German energy market are written through the perspective of energy 

producers and aim to generate fair market conditions for them. An active participation of energy 

consumers is not taken into account, wherefore the rules must be revised. For an active participation of 

an end-user within DR the balancing group management and energy supplier of this end-user must agree. 

This business model could be unfeasible for a supplier due to high bureaucratic effort and costs for 

capturing energy amounts, due to low access to DR sources because of the legal framework and due to 

a lack of dynamic tariff offerings and a lack of available smart metering devices. 

It could be difficult to aggregate loads from prosumers due to security and data protection regulations 

regarding the collecting of data from prosumers. It could also be difficult due to strict regulations for 

the use of smart meter technologies. 

DRIMPAC Business model 2: Independent aggregator business model 

Currently the market dealing with this kind of business model or similar business models is very small, 

due to high market entrance barriers and missing regulations. Actually, the only known company that 

works in this field is the company “Next Kraftwerke”. They have an offer to operators of renewable 

energy facilities to link/network their facilities with other renewable energy facilities. As a result, a large 

network of different energy facilities is created. This network is able to offer flexibility options to the 

grid. Next Kraftwerke is part of this network as an aggregator. The network of energy facilities is called 

“virtual power plant”, because of the aggregation of different renewable energy resources. 

The most important prerequisite is the capability of bi-directional metering of the energy flow, to be 

able to reimburse the provision of flexibility. Moreover, tariff schemes for provision of flexibility are 

important as well as a sufficiently large pool of flexibility resources, which can be linked with each 

other. 

Currently there are no special regulations for aggregators at national level apart from general regulations. 

An important prerequisite is the principle of balancing group loyalty, which means that energy 

production and energy consumption must be balanced at any time. Because of the increasing share of 

fluctuating renewable energies, flexibility options will become more important in the future and 

therefore special regulations for energy aggregators are expected, soon. Especially the regulatory 

relations between aggregators, TSO, DSO, balancing group operators and energy utilities should be 

revised. 
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An important proposal for settlement between aggregators and balancing group operators respectively 

balance responsible parties is to aggregate many renewable energy facilities to one large “virtual power 

plant” consisting out of different types of energy sources. On the one hand, this can facilitate the 

integration of these flexibility resources in the energy system. On the other hand, it is easier to handle 

for the aggregator. 

DRIMPAC Business model 3: FLESCO business model 

Currently there is no regulatory framework for dynamic energy tariffs in Germany. This will change in 

the future due to implementation of EU-Directive 2019/944/EC in national law. In context of these 

regulations, the energy market should become more flexible and dynamic energy tariffs will be 

introduced.  

To switch loads from prosumers could be difficult due to the regulations of the “General Data Protection 

Regulation (GDPR)” and “Federal Data Protection Act (FDPA)” which main aim is to protect personal 

data.  

Future national policy development 

Regulatory framework will change significantly in the coming years due to the implementation of EU-

Directive 2019/944 (Common rules for the internal market for electricity and amending Directive 

2012/27/EU). The new framework will include regulations concerning reinforcement of load control 

measures, dynamic energy tariffs, participation of end-users as active users within energy system and 

balancing power system, installation of smart meter devices and general regulations for simplifying 

demand response. 

However, it is not entirely clear how implementation of the recast of the directive on common rules for 

the internal market for electricity will result in open markets for demand response and how the market 

for suppliers, aggregators and flexibility service companies will develop in the future. 

3.4.4 Spain 

There are no existing DR products or policy framework established in Spain besides peak load 

management for big industries and day/night tariffs for small consumers. There is a lack of regulation 

for these kinds of programmes in Spain thereof the difficulties for development of DR products in the 

past. Nevertheless, the surge of new products is expected when the new Regulation (EU) 2019/943 on 

the internal market for electricity is implemented nationally whereof one of its aims is to empower 

consumers and facilitate demand response. 

However, there is a product that could be applied to a demand response solution: the dynamic electricity 

tariff. Any client can opt for an hourly real-time-pricing tariff that charges the client according to the 

real electricity costs for the specific hour the energy consumption is done. The product is placed in the 

retail market, as one of the tariffs they can offer to their clients. The advantage for the retailer is that 

they do not assume any risk from a possible peak generation price. They charge the client the real price 

plus a minimum percentage for the services costs. All users, industrial, commercial and residential can 

get this tariff but it is not widely extended due to the lack of information and understanding about the 

electric market.  

Although residential buildings are equipped with smart meters, there is no easy access for end users to 

energy consumption data in real time (15-minute interval data) preventing the consumer to participate 

in DR actions. Furthermore, there is a lack of knowledge of the electric system and smart metering by 

the end-user: null supervision/social involvement in energy issues as shown as the low switching rate 

(supplier change), lack of understanding of the electricity tariff, and low proliferation of smart home 

submetering and actuators. Also, the focus in energy efficiency would increase awareness from end 

users while creating market opportunities for utilities and external actors (independent aggregators) to 

participate in new solutions to involve customers. 
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DRIMPAC Business model 1: Integrated supplier and aggregator 

There is no regulation about DR in Spain for small/medium users, therefore no policy framework could 

establish incentives or compensations from the utility to the user for DR programme participation.  

The tariff structure, with an important share of costs applied to capacity costs makes it difficult to 

achieve economic savings important enough to engage users. 

Even though the dynamic price tariff could be used as an alarm trigger for the DRIMPAC solution, there 

is no access to DSO smart meter data in real time so it’s difficult to implement automatic actions without 

installation of new equipment. 

DRIMPAC Business model 2: Independent aggregator business model 

There is no regulation regarding the role of the aggregator and how it would be able to get profit to 

share with the user. 

DRIMPAC Business model 3: FLESCO business model 

Dynamic tariffs as described above can be chosen by every user in Spain. The electric market operator 

(OMIE) gives with 24 hours in advance the market price for each hour, the main component of the final 

energy cost. This could allow a FLESCO to be able to advice their customers when to consume in order 

to get better prices.  

The remuneration of this service could come from the savings from these actions or associated to more 

efficiency services provided by the FLESCO, for that reason, it can be more easily implemented without 

the need of new regulation.  

However, the margins are very small without further actions, so it would be needed to allow the 

FLESCO to control some loads to increase the savings. In this case, smart devices must be installed. 

Although the compliance of Data Protection Regulation must be satisfied, it shouldn’t be an issue 

because there is no substantial difference with the data processed when carrying out an energy audit.  

Future national policy development 

It’s expected that a new regulation following the European Regulation (EU) 2019/943 will be 

implemented which would empower the aggregator as an actor in the electricity market as well as the 

participation of energy consultant companies as FLESCOs. 
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4. Recommendations 
In chapter 3 a literature review, expert interviews and an evaluation of the regulatory framework both 

on EU level and for selected member states on national level have been carried out. Concluding from 

the most pressing issues raised in this analysis and considering the requirements of the DRIMPAC 

business models developed in T2.1, we derive a set of preliminary policy reform recommendations. The 

aim of these recommendations is to initiate the discussion among policymakers about how to facilitate 

increasing market uptake of DR solutions as developed within the framework of the DRIMPAC project. 

We recognise that most of the topics discussed here are also addressed in the latest round of EU 

legislation on common rules for the internal electricity market as presented in chapter 3.3. However, it 

is not entirely clear how these high-level principles will be adapted in national law and executed in 

practice. 

4.1 Market structure 

4.1.1 Facilitate market access for DERs 

Full access to various flexibility markets is a “must” for the DRIMAPC business model that includes an 

independent aggregator. Non-discriminatory market access for consumers providing DR is also aimed 

by Directive (EU) 2019/944. However, to improve the accessibility an EU-wide framework needs to be 

developed to ensure an equal and transparent level playing field for all service providers providing 

explicit or implicit DR and flexibility resources participating various flexibility markets. In most 

national contexts, there are numerous barriers that hinder market entrance and participation of end-

consumers both as individual service providers or via an aggregator. Additionally, in order to create a 

lively market for DR, consumers and prosumers need to have the right and the options to contract with 

any Demand Response service provider of their choosing, without interference. In this way, competition 

for demand side flexibility between aggregators and subsequently between different flexibility 

requesting parties such as DSO, TSO, BRPs or traders on the wholesale market can be achieved. 

In this context two essential policy reform recommendations shall be discussed here, both highly 

relevant for the DRIMPAC aggregator business model.  

Firstly, in most member states a prosumer needs permission from its supplier/retailer and therefore the 

responsible BRP to sell electricity to a third party. This means, that a DR aggregator can only take a 

prosumer under contract with the consent of the prosumer’s supplier. Therefore, it is highly 

recommended to establish mechanisms that enable aggregation without prior agreement with the 

BRP. 

Secondly, the product definition by entities procuring flexibility needs to be revised in order to enable 

flexibility offers from DERs. There is a need for an improved European framework for flexibility 

product definition, including a better knowledge of locational information and common, standardised 

prequalification processes. Especially for procurements by TSOs and DSOs the prequalification process 

represents a major barrier for DERs to participate. This is because thresholds for the minimum power 

capacity to be offered in a bid require a high number of aggregated loads that mostly can’t be realised 

by aggregators in the currently immature DR market. Therefore, in order to unfold the full potential of 

the DRIMPAC solution which is enabling participation in many different flexibility markets, clear and 

DR friendly product definitions are required, including prequalification processes that don’t 

implicitly exclude participation of demand side flexibility resources. 

In order to develop DR-friendly prequalification processes on the balancing market it is also vital to 

consider the fact that aggregators may not be able to have available a specific DR capacity throughout 

a day or other specific period. For example, a certain aggregator may be able to offer more flexibility 

during morning peaks than during evening peaks. This means for the prequalification process it is 
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recommended to enable different capacity offers depending on the time period these loads are ready 

to be dispatched (day/night, summer/winter etc.). 

 

4.2 Policy and regulation 

4.2.1 Price signals 

Implicit DR business models such as the DRIMPAC FLESCO model depend on the availability of 

dynamic electricity tariffs either related to supply or grid tariffs. In most of the EU member states 

dynamic supply tariffs – at least ToU tariffs – for all consumers are approved by legislation, but not yet 

widely available on the market. Competition among many different dynamic tariffs (ToU, real-time-

pricing or critical-peak-pricing, for instance) offered by different suppliers is needed in this context.  

In order to create an attractive economic incentive for prosumers to optimise their consumption patterns 

and engaging the DRIMPAC solution to do so, the spread between highest and lowest price within the 

certain dynamic tariff needs to be sufficiently large. Therefore, the inclusion of price caps in dynamic 

tariffs needs to be discussed. On the one hand, upper price caps are attractive for risk averse consumers 

and therefore definitely needed at least in the initial phase of DR market development. On the other 

hand, price caps limit the financial incentive for consumers to engage in a dynamic tariff. Therefore, on 

the long run there is a need for tariffs without or limited application of caps to make use of the full 

potential of these tariffs and implicit DR business models. 

Another issue needing regulatory clarification is the interaction between explicit and implicit DR, in 

case a prosumer is engaged in several different DR schemes. Currently there is no regulatory foundation 

addressing this issue which could lead to diverging price signals for prosumers, possibly creating 

conflicts of interest between DR service providers. 

 

4.2.2 Defining roles and responsibilities for DR market participants 

Considering the current legislation, in all EU member states a lack of a clear framework for the 

implementation of DR schemes is identified. Especially for business models tapping into the flexibility 

potential of small- and medium-sized prosumers by aggregating loads, there is a high level of regulatory 

uncertainty. 

Therefore, clearly defining the roles and responsibilities of all stakeholders involved in or affected by 

DR schemes is a major policy reform recommendation.  

In explicit DR business models, the role of a DR aggregator is a crucial one that is addressed in various 

policies but still lacks a clear and universal definition of its roles and responsibilities. The aggregator 

role can be either assumed by existing market players such as suppliers and ESCOs or by newly 

emerging independent market participants. Therefore, it is recommended to formulate the aggregator 

role in different contexts, as responsibilities may vary depending on the stakeholder assuming it. In order 

to avoid regulatory fragmentation, common EU-wide definitions should be pursued. 

Furthermore, from the perspective of electricity supply, the regulatory relations between aggregators, 

suppliers and corresponding balance responsible parties (BRPs) need to be revised. According to 

the Directive (EU) 2019/944, national regulation authorities may require final customers participating 

in a DR programme by an aggregator to pay financial compensation to Balance Responsible Parties 

(BRPs) if they are affected by DR activation. It is also stated that this compensation should not create a 

barrier for making use of demand side flexibility. As margins in DR business models applying the 

DRIMPAC solution via an aggregator to small- and medium-sized prosumers are expected to be rather 

small, the final amount of this compensation payment is highly relevant for achieving a feasible business 

case. Therefore, it is a high priority policy reform recommendation for national regulatory authorities to 
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clearly define this compensation payment and preferably agree on a common determination among 

different member states. 

Also, from the grid perspective, practices and regulatory incentives for TSOs and DSOs need to be 

revised in the context of market uptake for DR solutions. In the traditional Generation Adequacy 

Assessment, mostly carried out and reported by TSOs, the point with the highest load is chosen to assess 

generation adequacy. With the increasing amount of DERs in the electricity system revised adequacy 

assessment methodologies are required, leading to a more advanced System Adequacy Assessment, 

taking into consideration the full potential of demand-side flexibility. 

The situation is similar for DSOs as in some member states, current legislation forces the DSO to 

design the grid with maximum capacity parameters. Here, allowing controllable, flexible connection 

points to the distribution grid could develop DR solutions and improve grid management without 

increasing investment and maintenance costs by reducing new distribution connections. Additionally, 

in many EU member states the regulatory incentives for DSOs do not at all encourage the use of market-

based flexibility resources as local system services are not commercially tradeable. 

As a recommendation, there is a need for updating network codes covering system stability for TSOs 

and DSOs in order to reduce structural barriers for participation of DR in ancillary services markets.  

 

4.2.3 Measurement, validation and settlement procedures 

The measurement and verification (M&V) procedures that need to be applied depend on the specific 

DRIMPAC business model. On the one hand, the FLESCO model requires a sound M&V for 

determining and measuring savings against a baseline – let’s call it “baseline M&V”. This is necessary 

to calculate and prove the electricity cost savings achieved by the FLESCO through load shifting 

interventions. On the other hand, for the aggregator model another kind of M&V procedure needs to be 

applied – let’s call it “flexibility M&V”. Here, the purpose of the M&V procedure is to verify active 

load shifts conducted by the aggregator towards the flexibility requesting parties purchasing this 

flexibility (e.g. TSO, DSO, BRP). For the supplier model it depends on the supplier’s strategy which 

type of M&V) procedure is required. 

At the moment the commonly used framework for “baseline M&V” is determined by the IPMVP. This 

is widely applied also in the Energy Efficiency Service sector. However, a key recommendation for 

policymakers is to clarify, if future regulations on the baseline determination will allow baseline 

determination by applying IPMVP. This can be considered crucial in order to facilitate market uptake 

of the DRIMPAC business models for FLESCOs. 

Concerning “flexibility M&V” there is as well a high level of uncertainty. It particularly depends on 

the specific market which requirements for this kind of M&V will be determined for aggregators. 

It is not clear if, for instance, the log data of a tool such as DRIMPAC is sufficient to verify aggregator 

interventions when selling flexibility on explicit markets. 

As a general recommendation, M&V as well as settlement procedures need to be designed and 

implemented on national level. However, there is a strong need to harmonize these procedures also at 

EU level to the extent possible.  

 

4.2.4 Data privacy and security 

From the users’ perspective, another highly relevant issue in the context of DR schemes is data privacy. 

Aggregators and FLESCOs need real time consumption profiles of their prosumers under contract firstly 

to assess the DR potential and/or the baseline consumption and secondly to verify their interventions. 

As processing this data could represent a critical privacy issue, appropriate regulations specifically 

for handling data in DR programmes need to be developed. As part of this, who can have access and 

their routes of access need to be defined and specified, as well as what level of granularity they can get.  
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However, this kind of information must be secured appropriately, e.g. by encryption and anonymization, 

and must fulfil all national and EU regulations. 

It is also important to clarify what (and how) information should be made transparent and available 

in the energy sector. This is crucial as there will be a clear interest from market players such as 

aggregators in obtaining this data and use it for the purpose of market analysis or costumer acquisition, 

for instance. 

 

4.2.5 Consumer Awareness 

A major barrier that needs to be taken into account is the current lack of public awareness and social 

legitimacy related to demand response in general. Especially for the DRIMPAC solution this can be 

considered a critical obstacle, as the target group consists of small- and medium-sized prosumers and 

for this group a high level of unawareness can be expected.  

Dynamic prices, as required for the DRIMPAC FLESCO business model, are seen as highly complex, 

bearing a lot of risk for consumers. Therefore, a recommendation is to develop transparent standard 

contracts for different dynamic tariff products (time of use, real time pricing, critical peak pricing 

etc.). This can help consumers to better asses the inherent risks and opportunities of dynamic tariffs.  

The fact that an external company is “taking control” over prosumer’s devices is the major objection in 

this context towards the DRIMPAC business models for aggregators and suppliers. Promoting clear 

human-centric rules for aggregators that guarantee a minimum level of independence for the 

prosumers is an important recommendation.  

 

4.2.6 Regulatory fragmentation 

Giving a final recommendation on policy and regulation issues for DR, the risk of regulatory 

fragmentation needs to be highlighted. In order to create DR solutions and according business models 

that can be widely applied among all EU member states, a unified regulatory framework is desired. 

Therefore, regulatory topics that need to be specified on member state level should be harmonised and 

aligned. But regulatory fragmentation shouldn’t be exclusively addressed in a geographic context, but 

also for harmonizing conditions for market participation in different markets. For sure this cannot 

be fully implemented in reality, as different markets follow different logics and reasoning, but it should 

serve as an overall mission for structural market improvements.  

 

4.2.7 Research landscape 

The coordination of research efforts in the field of DR is another issue that shall be underlined here. 

Despite there is a lot of interest in flexibility and flexibility markets across Europe, there is currently no 

clear visibility of the range of trials available. This could lead to the high risk that trials are either 

unnecessarily duplicated or the lessons learned cannot be applied to make trials and learning effective 

and efficient. It is therefore a recommendation to improve collective learning across member states 

and research initiatives. 

 

4.3 Technological development and standardization 

4.3.1 Interoperability 

As pointed out in section 4.2.5 the success of Demand Response is strongly dependent on user 

acceptance and engagement. This requires technical solutions at consumers’ premises which are simple 

to use and also have a proper return on investment for the consumer. Therefore, a high level of 

standardization and interoperability is essential. Interoperability needs to be ensured for all types of 

devices available on the market that are attractive for providing flexibility. Even more importantly, 
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gateways such as building energy management systems (BEMS) and smart home gateways need 

standardised communication protocols. However, these conditions are not always met today in the still 

immature market for “smart” devices. As a recommendation, a common strategy on reliable IoT 

communication needs to be developed in order to prevent platform fragmentation, which can represent 

a major barrier in market uptake for DR, especially for small- and medium-sized prosumers. Comparably 

mature DR markets exist in the United States, with aggregators widely in place. References for 

establishing standards and for facilitating communication of data and control of devices can be found, 

for instance, in DR programmes by the American aggregator PJR. 

 

4.3.2 Regulation on blockchain solutions 

Currently, there is no specific legislative framework in the EU member states regulating the 

application of blockchain and distributed ledger technologies in the energy domain. Most of the 

regulations in this context focus on the financial sector providing a legal framework for 

cryptocurrencies. However, as these technologies are still in a very early stage of development their full 

innovation potential in the energy domain needs to be examined in various R&D projects and practical 

trials – such as the DRIMPAC project. Therefore, premature regulation in the current development stage 

bears the risk of hampering the emergence of innovative solutions. As a recommendation, the 

regulatory framework on these technologies in the energy domain needs to stay open for innovation 

and therefore loose, but policymakers need to be vigilant and should have the topic on their agenda 

monitoring the technology’s maturity. 

 

4.3.3 Smart Meters 

In most EU member states the roll out of smart meters for all consumers is underway or at least planned 

by the national authorities. However, in some cases smart meters are already installed widely, but the 

data are not accessible for the consumers or third parties such as aggregators. As a recommendation, 

any consumer and based on their consent also third parties should have non-discriminatory access 

to the relevant smart meter data. Improved data access is an important driver for all the DRIMPAC 

business models, that significantly reduces the investment costs for prosumers willing to participate in 

such programmes. That’s because without access to smart meters additional metering devices would be 

necessary for each customer which increases investment/transaction costs probably making DR business 

models for small-sized prosumers unfeasible. 

Additionally, it would be highly beneficial for market uptake of DR solutions and programmes to roll 

out smart meters with improved capabilities, delivering more information about the grid, the user’s 

consumption and allow switching on and off specific connection points. This would again cut investment 

costs for consumers engaging in a DR programme as some basic functionalities necessary for activating 

DR could be provided by the smart meter.  

Anyway, there is a need for standardizing smart meter platforms and technologies throughout the 

EU. As part of that, the development of a common data format and data framework is necessary, in order 

to facilitate interoperability and data access between EU member states. 

 

4.4 Concluding remarks on DRIMPAC business models 

Each of the DRIMPAC business models needs different regulatory requirements. The business model 

with the smallest need for regulatory improvement is the FLESCO model, which is feasible in most of 

the EU member states - at least theoretically in terms of the legal framework. The key recommendation 

in this context is to foster the availability of different dynamic tariff offers. 
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The supplier business model bears a lot of uncertainty as there is no specific legislation addressing this 

model. However, the regulatory requirements seem to be manageable, as the supplier also represents the 

balance group and therefore the BRP.  

That’s not the case in the aggregator business model. Here, the requirements for regulatory improvement 

are high. There is no clear definition of independent aggregators’ roles and responsibilities. Moreover, 

compensation and settlement procedures are unclear.  
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