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Preface

Reflecting on the past two years, I would not say that the EPA programme completely changed the
way I think. Systems thinking is one of the core ideas of EPA, but I believe that this way of thinking is
also something people gradually develop through work and collaboration. Even as an engineer with a
technical background, it is difficult to solve real-world problems without understanding the wider system
and the people involved. What EPA did for me was to make this perspective much more explicit. At
the same time, the programme gave me a more diverse toolbox. Before coming to Delft, for example, I
had never formally learned Python or many of the modelling methods used during the programme. The
intensive courses, frequent teamwork, and high expectations helped me improve not only my analytical
skills, but also my ability to work with different people and approach unfamiliar problems. For my own
professional background, EPA also gave me a much broader understanding of the energy transition. I
learned to look at energy systems not only through engineering, but also through regulation, markets,
actors, and policy. The past two years have also given me a much better understanding of the energy
transition taking place in the Netherlands and across Europe.

This thesis brought many of these perspectives together. Before working on flexibility, my understand-
ing of power systems was mainly physical. When I thought about grid congestion, my first response
as an electrical engineer was naturally grid reinforcement. However, when space, time, and economic
constraints are considered, flexibility can provide another way of using the existing grid more intelli-
gently. This has changed how I think about future electrical system design. Whether flexibility comes
from renewable generation or from demand-side resources, assets increasingly need to interact with
the grid rather than simply connect to it. Data centres are one example. Their rapidly increasing elec-
tricity demand can make grid connection difficult, but if part of their demand can also become flexible,
this may both support their integration and help the grid manage congestion more securely.

Studying the forthcoming Network Code on Demand Response (NCDR) also gave me the opportunity
to understand how European regulation develops around such changes. The NCDR needs to provide
common rules while recognising that Member States have different electricity systems, markets, and
institutional arrangements. I found this balance between European harmonisation and national flexibility
particularly interesting. The thesis also introduced me more deeply to electricity markets. I increasingly
came to see the market and the physical power system as two parallel systems that continuously
constrain each other. Balancing markets are needed because the physical system must maintain the
balance between supply and demand at every moment. At the same time, physical congestion can
now create a need for local flexibility markets in which flexibility is traded to solve network problems.
Understanding this interaction between the market and the physical system has been one of the most
valuable parts of this research for me.

I am very grateful to my thesis committee for their support throughout this process. I would especially
like to thank Özge for helping me organise my thoughts and continuously refine the direction of the
research. Our regular meetings were particularly important after some delays at the beginning of the
thesis and helped me keep the work on schedule. I would also like to thank Linda for her support when
I changed the thesis direction after the kick-off meeting. She helped me quickly identify a new research
direction and was always encouraging. Her feedback was direct and focused on the key areas for
improvement.

Finally, I would like to thank the friends I met through EPA and all the faculty and programme staff
involved in the programme. The knowledge andmethods I learned are important, but I also feel that one
of the most lasting parts of EPA will be the friendships and experiences that came with it. Because the
programme connects engineering with society, conversations often went far beyond technical problems
and included questions about policy, people, and the society in which these systems operate. I am also
grateful for the care that was clearly put into the design of the EPA curriculum. Courses from different
quarters often connected with each other in ways that only became clear later, and the coordination
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between courses made an intensive programme feel demanding but manageable. Looking back, I
appreciate not only what I learned during EPA, but also the people, perspectives, and experiences that
came with it.

Yao Wang
Rotterdam, August 2026



Summary

Electrification and the growth of variable renewable energy are increasing the need for flexibility in
European electricity systems. Grid reinforcement remains essential, but it cannot address all network
constraints alone. Demand-side flexibility is therefore increasingly seen as a complementary solution.
One way to use this flexibility is through local flexibility markets. These are market-based arrangements
in which system operators procure local services, such as congestion management and voltage control,
from distributed resources.

The development of local flexibility markets in Europe is uneven. Some countries have operational
markets, while others still rely on pilots or have limited activity. In response, the European Union is
preparing the Network Code on Demand Response (NCDR). The NCDR aims to remove barriers to
the participation of demand-side flexibility in electricity markets. It also introduces common rules for
market-based procurement of local services and for coordination between system operators.

The NCDR will enter a diverse European market landscape. Member States differ in market maturity,
institutional design, and regulatory starting points. Existing research has described flexibility market
designs and barriers in Europe. However, there is still limited understanding of how current local flex-
ibility market arrangements align with the forthcoming NCDR and what this alignment reveals about
implications of the code. This thesis addresses this gap by answering the following research question:

What does the alignment of current national flexibility market arrangements with the
NCDR reveal about its implications for flexibility market development?

Since the NCDR has not yet entered into force, this thesis uses a qualitative research design. The
research combines regulatory analysis, assessment framework development, and comparative case
assessment. First, the draft NCDR was analysed article by article. Provisions relevant to flexibility
markets were recorded in a requirement extraction table. The extracted requirements were organised
into five main categories and fifteen subcategories.

Second, selected requirements were translated into an assessment framework. The framework con-
tains twenty-two indicators across four assessment subcategories, including procurement mechanism,
market coordination, baseline methodology, and TSO–DSO coordination. These subcategories were
selected because they are central to local flexibility market development and can be assessed using
available evidence.

Third, the framework was applied to France and the Netherlands. These two countries were selected
through a most-different case design. France represents a DSO-led tender model, mainly organised
through Enedis local flexibility tenders. The Netherlands represents a market-embedded platform
model, in which GOPACS links grid operators’ congestion management needs to existing intraday
trading platforms. The assessment was based mainly on document analysis. Semi-structured expert
interviews were used to fill evidence gap, validate interpretations and add implementation context.

The case assessment shows that both France and the Netherlands have formal and operational ar-
rangements for market-based procurement of local services, but they show different readiness pro-
files. France is strong in formal procurement design and baseline validation, mainly through Enedis’
structured tender process and contractual baseline rules. Its main gaps relate to coordination. The
Netherlands is strong in market coordination and system operator coordination, mainly through na-
tional congestion management rules and the GOPACS platform. Its main gap is baseline methodology,
because the prognosis-based reference used in practice has not yet been formalised as a national
methodology that fully meets the NCDR quality principles.

These findings lead to threemain implications for flexibility market development. First, the NCDRmainly
harmonises commonmarket functions, processes, and coordination requirements rather than imposing
one common market architecture. Second, the same requirements lead to different implementation
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pathways depending on existing national arrangements. For mature markets such as France and the
Netherlands, implementation mainly involves the formalisation, integration, and completion of existing
arrangements. Third, regulatory alignment has clear limits. The NCDR can directly address many
regulatory and technical gaps and partly reduce operational barriers, but it cannot by itself ensure
market liquidity and predictable revenues.

Overall, the findings suggest that the NCDR can provide a common regulatory foundation for flexibility
market development while allowing different national market arrangements to remain in place. Its im-
plications depend on both the national starting point and the type of barrier involved. Effective market
development will require not only NCDR alignment, but also national implementation and complemen-
tary action where economic and operational barriers remain. The thesis also contributes a structured
assessment framework linking NCDR requirements to observable features of national flexibility market
arrangements.
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1
Introduction

1.1. Problem context
The rise of electrification and the rapid expansion of variable renewable energy are increasing the
need for flexibility in electricity systems. At the same time, the share of controllable generation ca-
pacity is declining, while electricity demand is expected to grow substantially over the coming decade
(International Energy Agency [IEA], 2025; van Dijk and Treurniet, 2026). These developments place
increasing pressure on electricity networks, especially as ageing grid infrastructure, spatial constraints,
and permitting delays make grid reinforcement alone insufficient to address all emerging system needs.
As a result, electricity networks are gradually shifting from traditionally passive operation toward more
active management. Demand-side flexibility (DSF) refers to changes in planned electricity consump-
tion, generation, or storage use in response to price signals or instructions, by residential, commercial,
or industrial customers, individually or through aggregation (LCP Delta and smartEn, 2026). In this
context, DSF is increasingly seen as a promising option to support system operation, alleviate local
constraints, and defer or reduce infrastructure investment needs (Esmat and Usaola, 2016). Market-
based procurement is one important way to access DSF transparently and cost-efficiently. It allows
system operators to procure flexibility services such as congestion management, voltage control, and
network investment deferral. A local flexibility market (LFM) is a market-based arrangement for buying
and selling flexibility for local services, usually at the distribution level or within a limited geographical
area (Chondrogiannis et al., 2022; Ramos et al., 2016).

Figure 1.1: 2024 Demand-side flexibility accessibility level across European countries. (LCP Delta and smartEn, 2025)
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Chapter 1. Introduction 2

Across Europe, DSF and LFMs are developing rapidly. However, practical deployment remains uneven
and limited across countries (LCP Delta and smartEn, 2026), as shown in Figure 1.1. At the EU level,
regulatory initiatives have increasingly aimed to support market-based flexibility procurement. Article
32 of the Electricity Directive (EU) 2019/944 provides an important legal foundation by requiring Distri-
bution System Operators (DSOs) to procure flexibility services through transparent, non-discriminatory,
and market-based procedures, unless regulatory derogations apply. Building on this direction, the
Network Code on Demand Response (NCDR) is being developed as a harmonised EU regulatory
framework, with national implementation expected in the coming years (Touhey, 2025). The NCDR
aims to remove unnecessary barriers to the participation of DSF in electricity markets, and to establish
common European principles and requirements for market-based procurement of local services, and
coordination between system operators (ACER, 2025a, 2025b).

However, the NCDR will be introduced into a highly diverse European market landscape. Member
States differ in the maturity of their flexibility markets, grid conditions, digitalisation levels, regulations,
and existing coordination mechanisms. Consequently, implementing common NCDR requirements
may require different adaptations across national contexts. Therefore, it is important to assess how
current flexibility market arrangements align with the proposed NCDR requirements, and what this
implies for the future development and harmonisation of European local flexibility markets.

1.2. Academic relevance and research gap
The challenges outlined above have attracted growing scholarly attention. Over the past decade, re-
search has examined how local flexibility markets are designed, how they operate, and what limits their
further development. Comparative European studies have mapped market designs and operational
maturity across countries. These studies show that flexibility markets remain unevenly developed and
face barriers such as regulatory fragmentation, the lack of standardised flexibility products, and insuf-
ficient communication and automation infrastructure (Jo, 2025; Scrocca et al., 2026). Other research
focuses on specific aspects of market development, including baseline methodologies, prequalification
procedures, and TSO–DSO coordination (Shi and Xu, 2024; Tsaousoglou et al., 2024; Zipperling et al.,
2022). Together, this literature provides an important foundation for understanding the current state of
LFMs in Europe.

Despite the growing body of literature, the relationship between existing flexibility market arrangements
and the forthcoming NCDR has not yet been systematically examined. To explore this gap, the liter-
ature review considered studies related to the main themes addressed by the NCDR, including ag-
gregation, baseline estimation, measurement rules, qualification requirements, flexibility information
systems, market-based procurement of local services, network planning, TSO–DSO coordination, and
data exchange. These themes were derived from the ACER NCDR webinar overview slides and used
to position existing research in relation to the regulatory scope of the code(ACER, 2025b). Table 1.1
maps the reviewed studies across these NCDR-related themes and contextual dimensions. The com-
parison shows which aspects of flexibility market development are already well covered in the literature
and where gaps remain. In particular, it highlights that existing studies often address specific elements
of flexibility market design, but rarely assess current market arrangements against the integrated set
of requirements introduced by the NCDR.

Two academic gaps can be identified from the comparison. First, comparative studies often analyse
flexibility markets through market-design, technical, or institutional lenses. However, these lenses are
not directly aligned with the structured requirements introduced by the NCDR. As a result, there is no
consistent framework for assessing how prepared current national arrangements are for the regulatory
transition created by the code. Second, existing studies identify barriers such as regulatory fragmenta-
tion, product heterogeneity, and coordination challenges, but it remains unclear which of these barriers
the NCDR may address and which may persist after implementation. Since harmonisation is a central
objective of the code, its implications are likely to differ across Member States with different market and
regulatory starting points. This variation has not yet been systematically analysed.

This thesis contributes to the literature by analysing how the NCDR relates to the ongoing development
of flexibility markets across Europe. It provides a comparative perspective on potential implementation
gaps, challenges, and the implications of EU-level harmonisation for national flexibility market frame-
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works. In doing so, it helps bridge the gap between existing studies on current flexibility market barriers
and the still uncertain regulatory effects of the upcoming NCDR.

Table 1.1: Mapping of reviewed literature against NCDR-related themes and contextual focus.

Reference Agg. Qual. Mkt. Plan Coord. EU Barr. NCDR

Khodabakhsh et al., 2025 - - X - - - - -
Spiliotis et al., 2016 - - X X - - - -
Esmat and Usaola, 2016 - - X - - - - -
Shekari et al., 2023 X - - - - - - -
Del Granado et al., 2023 X - X - X - - -
Rebenaque et al., 2023 - - X - X X X -
Vigano et al., 2023 - - X - X X X -
Scrocca et al., 2026 X X X - X X X -
Jo, 2025 - - X - X X X -
Nolden et al., 2025 - - X - - - X -
Jimeno et al., 2025 - - X - - X X -
Rodrigues et al., 2024 - - X - - X - -
Cabot and Villavicencio, 2024 X - X - - X X -
Viganò et al., 2024 X - X - X X X -
Mousavi et al., 2023 - - X - X X - -
Akkouch et al., 2024 - - X - X X X -
Shi and Xu, 2024 X - - - - - - -
Öztürk et al., 2022 X - - - - - - -
Rodríguez-García et al., 2018 - X - - - - X -
Baltputnis et al., 2020 - X - - X - X -
Zipperling et al., 2022 - X - - - - X -
Messias et al., 2026 - - X X - - - X
Vroon et al., 2025 - - - X - - - -
Tsaousoglou et al., 2024 - - X - X - - -
Couto et al., 2025 - - - - X - - -

Agg. = Baseline/Aggregation/Measurement; Qual. = Qualification/FIS; Mkt. = Market-based procurement & congestion/voltage
management; Plan = Long-term planning & flexibility integration; Coord. = TSO–DSO coordination/data exchange; EU =
Comparative European focus; Barr. = Explicit discussion of barriers or implementation challenges; NCDR/Harm. = Explicit
reference to NCDR or EU harmonisation.

1.3. Research objectives and questions
Building on the problem context and research gap discussed above, this thesis examines the potential
role of the forthcoming EUNetwork Code onDemandResponse (NCDR) in the development of flexibility
markets in Europe. Since the NCDR has not yet come into force, the thesis does not evaluate its
actual implementation effects. Instead, it assesses how current national flexibility market arrangements
align with selected NCDR requirements and what this alignment reveals about the code’s possible
implications on market development. Given that Member States differ in market maturity, institutional
design, and regulatory starting points, this role is expected to vary across national contexts.

The main research question is formulated as follows:

”What does the alignment of current national flexibility market arrangements
with the NCDR reveal about its implications for flexibility market

development?”
To answer this main research question, the thesis pursues two interconnected research objectives.
The first objective is to develop an NCDR-aligned assessment framework. This requires systematically
identifying the requirements introduced by the NCDR and translating them into analytical categories,
indicators, and assessment criteria. The second objective is to apply this framework to selected Euro-
pean flexibility market cases. This makes it possible to assess current market arrangements, identify
implementation gaps, and discuss the implications of NCDR harmonisation for different national con-
texts.
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The research is structured around three subquestions. The first two subquestions focus on framework
development:

SQ1. What requirements related to flexibility markets are introduced by the NCDR?

This sub-question identifies the NCDR requirements that are relevant to flexibility market devel-
opment. Through structured document analysis of the NCDR draft, ACER materials, and related
regulatory documents, relevant requirements will be extracted, identified and organised into cat-
egories and subcategories.

SQ2. How can these requirements be translated into a structured assessment framework?

This subquestion translates the extracted NCDR requirements into a framework for assessing
existing flexibility market arrangements. Using the selected categories and subcategories, it
develops indicators and assessment questions. Thus, it links the regulatory text of the NCDR
with observable features of national flexibility markets.

The third subquestions applies the framework to selected country cases:

SQ3. How do selected national flexibility market arrangements align with the NCDR require-
ments?

This subquestion applies the assessment framework to the French and Dutch cases. It exam-
ines how current flexibility market arrangements are organised in relation to the selected NCDR-
related requirements, rather than providing a general description of each national market. The
analysis identifies areas of alignment and misalignment across procurement mechanism, market
coordination, baseline methodology, and TSO–DSO coordination.

The subquestion also interprets the assessment results in relation to market development bar-
riers. This involves examining whether the identified gaps are likely to be fully addressed by
the NCDR, partially addressed, or remain largely beyond its direct reach. In this way, the case
analysis connects regulatory alignment to the broader role of the NCDR in shaping European
flexibility markets.

1.4. Research design
Research design refers to the overall plan that links the research questions, inquiry strategy, and spe-
cific research methods (Creswell, 2009). This thesis examines how the forthcoming NCDR may help
shape the development of flexibility markets in Europe. Since the NCDR has not yet entered into force,
its impact cannot be assessed through observed implementation outcomes. Therefore, this study em-
ploys a qualitative research design based on regulatory analysis, framework development, comparative
case assessment, and interview analysis and validation.

The research is organised around three subquestions. SQ1 and SQ2 focus on developing the assess-
ment framework. SQ1 identifies the NCDR requirements relevant to flexibility market development.
This is achieved through structured desk research and a detailed, article-by-article analysis of the draft
NCDR Annex 1. Relevant requirements are recorded in a requirement extraction table, which includes
the article reference, requirement summary, responsible actors, and the related category. ACER ex-
planatory materials, webinar documentation, EU regulatory documents, and academic literature are
used to support the interpretation of the regulatory text. The detailed requirement extraction process
is explained in Chapter 3.

SQ2 translates the extracted NCDR requirements into an assessment framework. This step involves
selecting assessment subcategories, defining indicators, developing assessment questions, and spec-
ifying scoring criteria. The goal is to connect the regulatory requirements of the NCDR with observable
features of national flexibility market arrangements. The framework development process, including
the rationale for choosing the four assessment subcategories, is also explained in Chapter 3.

SQ3 applies the assessment framework to selected country cases and interprets the results in relation
to market development. A comparative case study approach is employed for the assessment. Case
studies are well-suited for examining contemporary phenomena within their real-world contexts, espe-
cially when the boundaries between the phenomenon and its context are not clearly defined (Crowe et
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al., 2011). The use of multiple cases allows the research to identify similarities and differences across
national arrangements while preserving case-specific context (Adams et al., 2022). The detailed case
study design, case selection logic, document collection process, scoring approach, and interview de-
sign strategy are presented in Chapter 4. For each case, publicly available documents are collected
and reviewed. These documents are organised according to the NCDR-aligned assessment framework.
Semi-structured interviews serve as a supplementary method for evaluation, validation, and interpre-
tation. Based on document analysis and interview evidence, each indicator is scored according to the
available evidence, and the rationale behind each score is documented. The country assessments and
the cross-case comparison are presented in Chapter 5. The Implications of the role of the NCDR are
discussed in Chapter 6, by linking alignment gaps with barriers to market development.

The entire research flow is illustrated in Figure 1.2. This design enables the thesis to progress from ex-
tracting regulatory requirements to conducting empirical case assessments, and ultimately to a broader
interpretation of how the NCDR may influence the development of flexibility markets across various Eu-
ropean contexts.

1.5. EPA relevance
This thesis was conducted as part of the MSc Engineering and Policy Analysis (EPA) programme at TU
Delft. The topic aligns with EPA because it addresses a societal challenge in the energy transition: how
electricity systems can make better use of demand-side flexibility through market-based arrangements
while maintaining secure and reliable grid operation. The analytical research takes a systems perspec-
tive, because this challenge is not only as a technical grid problem. It also depends on regulation,
market design, institutional coordination, and the behaviour of different actors.

The forthcoming NCDR introduces common European rules for demand-side flexibility. However, its re-
quirements must be implemented in Member States with different market designs, grid conditions, and
institutional responsibilities. This creates policy and decision-making challenges, including the balance
between EU-level harmonisation and national adaptation, and between formal regulatory alignment
and practical market development. Common European rules can reduce regulatory fragmentation and
make participation across Member States easier, but national adaptation remains necessary because
grid conditions and market maturity differ across countries.

The thesis also adopts a multi-actor perspective. Local flexibility markets involve TSOs, DSOs, regu-
lators, service providers, and platform operators, placing the issue at the interface between the public
and private domains. These actors do not always have the same responsibilities, incentives, or in-
formation. For example, system operators may need flexibility to manage grid congestion in specific
locations, while market participants may have limited interest if expected revenues are uncertain or too
low. Such differences influence how flexibility markets develop and how regulatory requirements are
implemented in practice.

This thesis contributes to policy analysis by providing a structured and traceable assessment framework
that translates NCDR requirements into observable features of national flexibility market arrangements.
The framework supports the systematic analysis and comparison of different national arrangements.
Because the NCDR has not yet entered into force and its practical effects remain uncertain, the analy-
sis can help inform decision-makers about possible implementation gaps, different national adjustment
needs, and issues that remain beyond regulatory alignment. By comparing contrasting national flexibil-
ity market arrangements, the thesis shows how a common EU regulation may lead to different national
implementation pathways.
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Figure 1.2: Research flow diagram.
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1.6. Thesis structure
This thesis is structured into seven chapters. Chapter 1 introduces the research problem, the academic
and policy relevance of the study, the research objectives, and the research design. It also presents
the main research question and sub-questions.

Chapter 2 provides the background for the study. It introduces demand response, demand-side flex-
ibility, flexibility services, system needs, and local flexibility markets. It then discusses the diversity
of flexibility market designs in Europe and the main barriers to market development. Additionally, it
presents the Network Code on Demand Response, covering its regulatory background, objectives,
scope, and key themes.

Chapter 3 develops the requirements framework used in this thesis. It first extracts relevant NCDR
requirements and groups them into five initial categories: product design, pre-qualification, procure-
ment, settlement and activation, and governance. It then explains the selection of four assessment
subcategories: procurement mechanism, market coordination, baseline methodology, and TSO–DSO
coordination. Finally, it maps these subcategories to the indicators used in the case assessment.

Chapter 4 explains the case study methodology. It presents the case study design, the selection of
France and the Netherlands, and the rationale for using a most-different case design. It also describes
the document analysis process, the scoring approach, and the role of interviews in validating and
refining the assessment.

Chapter 5 presents the case assessment. It first evaluates the French case and then the Dutch case
across four subcategories. The chapter then compares the two cases to identify similarities and differ-
ences in their alignment with the NCDR-related requirements.

Chapter 6 discusses the implications of the findings. It first identifies the main barriers to market de-
velopment observed in the two cases. It then examines the scope of NCDR harmonisation, different
national implementation pathways, and the limits of regulatory alignment. Based on these findings, the
chapter provides practical recommendations for France, the Netherlands, and the further development
and implementation of the NCDR. It concludes by discussing the limitations of the study.

Chapter 7 concludes the thesis by answering the sub-questions and the main research question. It
brings together the main implications of the findings for flexibility market development and identifies
directions for future research.



2
Background

This chapter provides the conceptual and regulatory background for the thesis. It begins by introducing
demand-side flexibility and explaining how flexibility can support various system needs. Next, it dis-
cusses local flexibility markets as market-based mechanisms for procuring location-specific flexibility
services and reviews the diverse market designs currently emerging across Europe. Finally, the chap-
ter presents the NCDR, covering its regulatory background, objectives, scope, and main content areas.
This foundation sets the stage for developing the NCDR requirement assessment framework.

2.1. Flexibility and local markets
Grid congestion and the need to unlock demand-side flexibility are central challenges in the energy
transition. As renewable energy and electrification increase, congestion is expected to grow not only
at transmission level but also in distribution networks. Local flexibility markets offer a market-based
way to manage these constraints by allowing system operators to procure flexibility from distributed
resources. Rather than replacing grid reinforcement, they can complement network development by
making better use of existing system flexibility. For network operators, these markets provide a tool to
address local congestion and voltage issues. For flexibility providers, they create an additional revenue
opportunity (EPEX SPOT, 2022).

2.1.1. Demand-side flexibility
Demand-side flexibility (DSF) refers to changes in planned electricity consumption, generation, or stor-
age use in response to price signals or instructions, by residential, commercial, or industrial customers,
individually or through aggregation (LCP Delta and smartEn, 2026). It can be achieved through explicit
mechanisms, such as formal contracts with aggregators, or implicit mechanisms, where consumers
respond manually or automatically to time-varying price signals. By utilizing digital tools like smart me-
ters and control systems, the common applications of DSF include shifting electric vehicle charging,
rescheduling non-critical industrial processes, and using batteries to store excess renewable energy.
It provides a cost-effective way to manage power systems and enhance resilience without disrupting
normal consumer activities (International Energy Agency [IEA], 2025).

The value of DSF extends far beyond simple system balancing. It significantly improves electricity
system efficiency by reducing reliance on inefficient peaking plants and minimizing the curtailment of
renewable energy sources. Additionally, DSF enhances energy security by ensuring resource ade-
quacy during critical periods. Demand flexibility also promotes affordability by enabling consumers to
shift usage to lower-cost hours, thereby reducing overall system investment requirements. Finally, it
plays a vital role in reducing emissions by aligning electricity demand with periods of high low-carbon
generation (International Energy Agency [IEA], 2025).

8
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2.1.2. Flexibility services and system needs
Flexibility can create value for different actors in the electricity system. As shown in Figure 2.1, flexibil-
ity transactions involve several actors, including prosumers, aggregators, Balance Responsible Parties
(BRPs), Transmission System Operators (TSOs), and Distribution System Operators (DSOs). These
participants engage in different stages of the flexibility value chain: flexible resources are typically
located at consumer or prosumer sites; aggregators pool and offer these resources; BRPs use flexibil-
ity for portfolio optimisation; and system operators procure flexibility to manage balancing or network
constraints.

Figure 2.1: Flexibility value chain.(Bontius and Hodemaekers, 2018)

From a grid security perspective, the main use cases for flexibility from distributed generation and
consumption are balancing services, congestion management, and voltage control. These services
address different system needs. Balancing focuses mainly on maintaining system-wide equilibrium
between supply and demand, whereas congestion management and voltage control are more closely
related to managing network constraints at specific locations.

• Balancing service
Balancing services use flexibility to maintain the real-time balance between electricity supply and
demand. In Europe, the primary goal of balancing is to keep the grid frequency at constant 50 Hz.
If generation exceeds demand, the frequency rises; if demand exceeds generation, the frequency
falls. These deviations, known as imbalances, can threaten system stability if not corrected.

BRPs first attempt to maintain balanced portfolios by scheduling expected production, consump-
tion, and trades. If all BRPs fail to keep the grid stable and an overall system imbalance persists,
the TSOs will intervene by activating balancing products procured in advance. These services are
provided by flexible assets such as batteries, demand response, renewable generation, or other
controllable resources. Common balancing products include frequency containment reserves
(FCR), automatic frequency restoration reserves (aFRR), and manual frequency restoration re-
serves (mFRR), which differ in their activation periods (Wampack, 2023).

• Congestion management
Network congestion occurs when electricity flows exceed the local grid’s capacity limits, creating
thermal, voltage, or stability risks (Wampack, 2023). The problems range from highly localized
issues, such as low-voltage feeders serving around 100 households, to broader areas, such as
high-voltage transmission stations serving over 10,000 households (Hennig et al., 2023). This can
increase operational costs and, in severe cases, threaten system reliability. As grid congestion
becomes more frequent, system operators need tools to manage local constraints before they
threaten system operation.

Traditionally, transmission-level congestion has been addressed primarily through redispatch,
while distribution networks have relied mainly on grid reinforcement (EPEX SPOT, 2022). How-
ever, the increasing integration of renewable generation, electric vehicles, heat pumps, and other
distributed resources requires a broader use of flexibility at both transmission and distribution lev-
els. The current typical congestion management mechanisms at the distribution level are gener-
ally classified into three primary categories: network access pricing, local flexibility markets, and
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direct load control. These methods differ based on who controls the load, either DSOs or end-
users, and whether the operator is ”offering” access under specific conditions or ”buying back”
access rights to alleviate a bottleneck (Hennig et al., 2023).

• Voltage control
Voltage control refers to maintaining voltage levels within acceptable operating limits throughout
the electricity network. Voltage issues can occur when local generation or consumption changes
the voltage profile of a feeder or network area. For instance, high photovoltaic generation in rural
low-voltage grids can cause voltage to exceed the upper limit, while significant consumption from
loads such as electric vehicles can lead to voltage drops below the lower limit. If left unmanaged,
these voltage deviations can negatively impact power quality, equipment performance, and the
secure network operation.

Flexibility can support voltage control through both active and reactive power management (Khod-
abakhsh et al., 2025; Zegers and Natiesta, 2017). When voltage is too high, system operators
may reduce local generation, charge storage devices, or increase flexible demand to lower the
voltage. Conversely, when voltage is too low, discharging storage or reducing flexible loads
can help raise the voltage. Additionally, inverter-based resources can provide or absorb reac-
tive power to support voltage control more directly. At the distribution level, DSOs may activate
flexible resources connected to their networks for voltage management, while at the transmis-
sion level, TSOs can also benefit from reactive power support provided by distribution-connected
flexibility.

All of these system usages share the goal of maintaining a stable and reliable power system, but they
may compete for the same flexibility resources (Wampack, 2023). A resource required for conges-
tion management might therefore be unavailable for balancing, or an activation for balancing could
exacerbate local congestion. For example, curtailing generation to relieve congestion can create an
imbalance if insufficient balancing products are activated. Similarly, a balancing response can increase
demand or generation locally, potentially intensifying congestion. In high renewable scenarios, such
as during large offshore wind output, market signals may prompt many consumers to charge batteries
or electric vehicles simultaneously. While the overall system balance might stay the same, local grids
can become overloaded. Therefore, coordination is essential to avoid conflicts and to use flexibility
more efficiently.

2.1.3. Local flexibility markets
Flexibility can be accessed through different regulatory and market arrangements. CEER distinguishes
four main approaches: market-based procurement, rule-based approaches, network tariffs, and con-
nection agreements (Council of European Energy Regulators [CEER], 2025). Among the available
approaches, local flexibility markets (LEMs) provide a market-based way to organise flexibility and
enable system operators to procure flexibility from distributed assets when this is more efficient than
relying only on grid reinforcement or regulated interventions (Spiliotis et al., 2016). In this way, flex-
ibility markets can complement network investments by optimizing the use of existing grid capacity.
The European Commission estimates that flexibility capacity could avoid up to €5 billion in distribution
grid investments each year (EPEX SPOT, 2022). By organising procurement through competitive bid-
ding, local flexibility markets aim to reveal the cost-efficient sources of flexibility and to lower barriers
to participation, particularly for smaller and distributed providers.

Local flexibility markets differ from broader electricity markets because they are organised around lo-
cation specific network needs. While wholesale and balancing markets typically operate at the system
level, local flexibility markets focus on constraints in specific parts of the network, such as congestion
zones, feeders, substations, or connection points. This locational aspect is essential because flexibility
can only address a local network problem if it is located in the appropriate part of the grid. Another
important difference is the role of the DSOs as a buyer of flexibility. In traditional electricity markets,
DSOs mainly operated the network and did not actively procure services from distributed resources. In
LEMs, DSOs can become active procurers of local services, especially for congestion management,
voltage control, reliability support, or network investment deferral (Chondrogiannis et al., 2022).
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Figure 2.2: Local flexibility market.(based on EPEX SPOT, 2022)

The actors introduced in Section 2.1.2 interact through local flexibility markets in specific roles, as
illustrated in Figure 2.2. System operators act as buyers of local services, while flexibility service
providers, often aggregators or directly participating consumers, producers, and storage operators,
act as sellers. In addition to these actors, local flexibility markets typically include a market platform as
enabling infrastructure. The platform usually does not own flexibility itself but facilitates transactions
by publishing local needs, registering offers, matching bids, communicating activation instructions, and
supporting verification and settlement processes.

2.2. Market design diversity in Europe
Local flexibility markets in Europe are not organised under a single architecture. Country-level anal-
yses reveal that national implementation pathways vary significantly in market structure, regulatory
frameworks, and operational maturity (Jimeno et al., 2025). At the platform level, several commer-
cial flexibility platforms operate across Europe, each featuring distinct trading procedures, settlement
processes, and supported product types (Rodrigues et al., 2024). Despite their increasing deployment,
LEMs in Europe face several persistent barriers as part of a multidimensional transition process shaped
by institutional, regulatory, digital, market, and social dynamics (Jo, 2025).

2.2.1. Market architectures
Market architecture refers to how flexibility is traded, between which actors, over what time horizons,
and through which selection and pricing rules. Existing European markets exhibit substantial diversity
across these dimensions.

Table 2.1: Flexibility services procured by different actors in LEMs (Chondrogiannis et al., 2022)

Type of flexibility Buyer of flexibility services
DSO TSO BRPs

Congestion management (distribution system) X
Voltage control (distribution system) X
Reliability enhancement (distribution system) X
Network deferral (distribution system) X
Frequency control (balancing) X
Congestion management (transmission system) X
Portfolio optimisation X
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• Buyer parties
One key distinction in LEMs architecture concerns the buyer parties, as shown in Table 2.1. In
DSO-led arrangements, the DSO is the primary buyer and utilizes flexibility to address distribution-
level needs such as congestion management, voltage control, reliability enhancement, and net-
work deferral. TSOs may also procure flexibility from distributed resources, but typically for
system-wide balancing or transmission-level congestion management. BRPs can use flexibil-
ity for portfolio optimisation, for example, to reduce imbalance exposure or improve their market
position. In practice, these roles can overlap because the same flexible resource may be valu-
able to multiple actors. This overlap creates a need for coordination, especially when DSO lo-
cal needs interact with TSO balancing or transmission congestion requirements. Consequently,
some markets remain primarily DSO-led, while others involve closer TSO–DSO coordination or
mechanisms to avoid conflicting use of the same flexibility.

• Market platform
Flexibility platforms can organise market-based procurement in various ways. A useful distinc-
tion is between market intermediaries and marketplaces (Frontier Economics, 2021). A market
intermediary does not operate a full local market itself. Instead, it assists system operators and
flexibility service providers in utilizing existing market arrangements from commercial platform
providers and supports procurement but does not necessarily clear transactions or settle pay-
ments. GOPACS from Netherlands is an example of this type of platform, as it connects con-
gestion management needs with bids available on connected intraday markets. A marketplace
platform, on the contrary, is more self-contained and develops its own in-house market platform.
It performs the core functions of a market, such as collecting bids, running auctions or trading
sessions, clearing transactions, and supporting settlement between system operators and flexi-
bility service providers. In this model, the platform is not only a gateway to another market but
the main place where flexibility is traded. Examples include platforms such as NODES and Piclo
Flex, which are designed to organise local flexibility procurement more directly. This distinction is
important because the platform model influences how local flexibility procurement is coordinated
with wholesale, balancing, and other system-service markets.

• Procurement horizon
Long-term tenders are often used when flexibility is associated with network deferral, reliability, or
predictable local constraints. These arrangements allow system operators to secure availability
in advance, but they may be less integrated with short-term wholesale and balancing markets.
In contrast, short-term trading platforms are more closely aligned with operational congestion
management and redispatch. They allow flexibility offers to be submitted and selected closer
to delivery but require more advanced digital infrastructure, greater liquidity, and well-defined
coordination rules.

• Trading, clearing, and pricing arrangements
Markets differ in their trading, clearing, and pricing arrangements (Chondrogiannis et al., 2022).
Some use tender procedures in which bids are evaluated at fixed points in time, while others
use auctions or continuous trading. Bids may be selected only on price or according to both
economic and technical criteria. Pricing may follow pay-as-bid, pay-as-clear, or predetermined
price arrangements. These design choices influencemarket transparency, liquidity, and the ability
of flexibility providers to participate across multiple markets.

2.2.2. Barriers to market development
Despite the growing interest in LEMs, their deployment remains constrained by several regulatory,
technical, economic, and operational barriers (Scrocca et al., 2026; Vigano et al., 2023). These barriers
help explain why many European flexibility markets remain in pilot phases or show limited liquidity, even
where the technical potential for distributed flexibility is significant.

• Regulatory barriers
Regulatory fragmentation: There is a significant lack of standardised regulation at the European
level, leading to heterogeneous national frameworks that complicate the scalability of market plat-
forms.
Undefined roles and responsibilities: Current regulations often lack clear definitions for the roles
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of new market actors, such as aggregators and market operators.
Insufficient TSO–DSO coordination: There is a lack of formalised procedures for data exchange
and priority setting between TSOs and DSOs, which is necessary to manage simultaneous acti-
vations.
Unfavourable tariffs: Existing regulated tariffs are often fixed and do not provide the price signals
necessary to incentivise flexibility providers.
Incentive misalignment: Remuneration for DSOs often focuse on capital expenditures (CAPEX)
for grid reinforcement rather than the operational expenditures (OPEX) required to run a flexibility
market.

• Technical barriers
Insufficient network observability: Many DSOs lack the digital tools and monitoring infrastructure,
such as advanced smart meters and digitalised assets, needed to identify grid violations and
quantify flexibility needs in real time.
Baseline calculation issues: Accurately verifying the amount of flexibility delivered is a significant
challenge. Baseline methodologies are often inaccurate, inconsistent across regions, and vulner-
able to manipulation.
Inadequate communication infrastructure: High costs and a lack of technical standards for real-
time, secure communication between DSOs and distributed energy resources hinder automated
dispatch.
Strict prequalification processes: Prequalification is often technology specific rather than service
focus, and rules designed for large, traditional plants, such as high minimum bid sizes, act as
barriers to smaller demand-side resources.
Legacy technology limitations: Many existing distributed energy resources, such as older invert-
ers, have limited communication interfaces, making remote control difficult.

• Economic barriers
Revenue unpredictability: Service providers face significant uncertainty regarding the frequency
of activations and long-term profitability, making it difficult to build viable business cases.
High initial investment costs: The deployment of necessary telemetry and field-level instrumenta-
tion is often too expensive for small-scale resources to justify participation.
Difficulty in cost-benefit analysis: DSOs find it complex to accurately compare the costs of flexibil-
ity procurement, including imbalance costs and ICT investment, against traditional grid reinforce-
ment.

• Operational barriers
Low market liquidity: Insufficient participation from resources undermines market efficiency and
makes it difficult for DSOs to solve local grid issues.
Spatial and temporal mismatch: The geographic locations where grid congestion occurs often do
not align with the locations of distributed energy resources capable of providing flexibility.
Lack of know-how: There is a general need for specialised training for both DSO employees and
aggregators to effectively manage and participate in these complex new market environments.
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2.3. The Network Code on Demand Response
2.3.1. EU regulatory background
The regulatory background for flexibility markets in Europe has evolved gradually. Early electricity
market legislationmainly recognised demand-sidemanagement as a tool for ensuring security of supply.
With the introduction of the Third Energy Package, demand-side participation became part of the EU
electricity policy agenda, although the role of distributed flexibility in market-based network operations
remained limited.

A significant shift occurred with the Clean Energy for All Europeans package. The Electricity Reg-
ulation (EU) 2019/943 and the Electricity Directive (EU) 2019/944 placed active customers, demand
response, and distributed energy resources at the center of the electricity market framework (EU, 2019;
European Union [EU], 2019). Article 32 of Directive (EU) 2019/944 is particularly important for local
flexibility markets, as it requires Member States to establish a regulatory framework that enables and
incentivizes DSOs to procure flexibility services, including congestion management, through transpar-
ent, non-discriminatory, and market-based procedures, unless derogations apply. In parallel, Regula-
tion (EU) 2019/943 provides the legal basis for developing network codes, including a network code on
demand response.

Recent EU policy initiatives have reinforced the importance of flexibility. The European Green Deal, the
Fit for 55 package, and REPowerEU have increased the emphasis on renewable integration, electrifi-
cation, and energy system resilience (European Commission, n.d.-a, n.d.-b, n.d.-c). The 2023 EU Grid
Action Plan further highlighted that grid investments must be complemented by more efficient use of
flexibility, especially at the distribution level, where many distributed energy resources and new flexible
loads are connected (European Commission, 2023). The European Grids Package, presented by the
Commission in late 2025, continues this policy direction by proposing measures to modernise, expand,
and optimise Europe’s electricity infrastructure (European Commission, 2025).

The proposed Network Code on DemandResponse represents the next step in this regulatory trajectory.
Its development process began in June 2022, when the European Commission mandated ACER to
prepare a framework guideline on demand response. After a public consultation, ACER submitted
the guideline in December 2022, and the Commission approved it in March 2023. Subsequently, the
EU DSO Entity and ENTSO-E drafted the proposed network code, which was submitted to ACER in
May 2024. Following revisions and stakeholder consultations in autumn 2024, ACER submitted its
final proposal to the European Commission on 7 March 2025. Once adopted, the code is expected to
become legally binding (ACER, 2025c; Touhey, 2025).

2.3.2. Objectives and scope
ACER’s final NCDR proposal consists of several annexes. Annex 1 contains the amended Demand
ResponseNetwork Code itself and is themain regulatory text analysed in this thesis. The other annexes
either provide tracked change versions, propose amendments to related electricity regulations, such as
the Electricity Balancing Regulation, System Operation Regulation and Demand Connection Network
Code, or explain the reasons for these revisions and the consultation responses (ACER, 2025c). Since
this thesis focuses on local flexibility markets and the market-based procurement of local services,
Annex 1 is the primary document used for analysis. For simplicity, Annex 1 is referred to as the NCDR
in the remainder of this thesis.

The proposed NCDR establishes a unified regulatory framework for demand response, energy storage,
distributed generation, and demand curtailment, all of which belong to demand-side flexibility. The code
scope is comprehensive and applies to TSOs, DSOs, regulatory authorities, ACER, ENTSO-E, the EU
DSO Entity, delegated third parties, and relevant market participants. It also covers transmission and
distribution systems throughout the Union, excluding non-interconnected island systems.

The objectives of the NCDR are both market-oriented and system-oriented. On the market side, the
code aims to remove barriers to participation, support non-discrimination and technology neutrality,
and ensure that relevant resources can access electricity markets, including balancing, congestion
management, and voltage control. On the system side, it seeks to support effective competition and
efficient market functioning without compromising power system security. Additionally, it establishes
European principles for assessing the need for market-based procurement and the use of local services,
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as well as clearer digital processes, roles, and responsibilities at the European level.

The NCDRwill be implemented through a combination of EU-level and national-level processes. Within
twelve months after the Regulation enters into force, Member States must establish national rules of
procedure for developing common proposals regarding national terms and conditions or methodolo-
gies. Unless a Member State specifies otherwise, the regulatory authority will be the designated entity
responsible for this task. These national procedures must detail which system operators are involved,
how they are represented, how decisions are made, how stakeholder involvement is safeguarded, how
transparency is ensured, and how amendments can be proposed. After these procedural rules are
established, system operators, ENTSO-E, and the EU DSO Entity are responsible for developing the
terms and conditions or methodologies required by the code. These proposals must include imple-
mentation timelines and expected impacts and must be submitted either to ACER or to the competent
national regulatory authority for approval. Union-wide methodologies, such as the methodology for
simplifying product prequalification and the European table of equivalences, are approved by ACER.
Other areas, including baselining methods, terms and conditions for local service providers, the flexibil-
ity information system, and TSO–DSO and DSO–DSO coordination, are approved at the national level.
Regulatory authorities or ACER must decide on submitted proposals within six months.

Stakeholder involvement is also integrated into the implementation procedure. Draft terms and con-
ditions or methodologies must undergo a consultation period of at least one month, during which the
responsible entities are required to explain how stakeholder feedback has been taken into account.
Additionally, ACER, ENTSO-E, and the EU DSO Entity are expected to facilitate broader stakeholder
engagement on demand response, secure system operation, and other implementation issues.

The NCDR illustrates the harmonisation logic across Member States. The code does not target a spe-
cific market segment, nor does it enforce a uniform market design across all Member States. Some
elements are harmonised at the EU level, while others are harmonised within each Member State
through national terms and conditions. Therefore, the NCDR establishes a common regulatory frame-
work while allowing for national variations in the detailed design of local flexibility markets.

2.3.3. Structure and main themes
The NCDR is organised into a broad set of titles that cover both market design and supporting gover-
nance arrangements.

• TITLE I - GENERAL PROVISIONS
This title establishes the subject matter and scope, defining rules for demand response, energy
storage, and distributed generation to enhance market integration and competition. It provides
essential definitions, such as ’metering point’ and ’baseline,’ and establishes the administrative
framework for national rules, stakeholder consultation, cost recovery, and confidentiality.

• TITLE II - GENERAL REQUIREMENTS FOR MARKET ACCESS
This title addresses the fundamental requirements for market entry, requiring system operators to
develop national terms for service providers that simplify access and avoid process duplication. It
outlines how settlement volumes are calculated, establishes a framework for data validation from
dedicated measurement devices, and defines the rules for calculating and validating baselines
used to measure delivered services.

• TITLE III - QUALIFICATION REQUIREMENTS AND PROCESSES
Divided into two chapters, this title outlines the technical and data driven qualification procedures.
Chapter 1 addresses the verification and prequalification of service providers and units, introduc-
ing a table of equivalences to streamline approvals. Chapter 2 focuses on flexibility data manage-
ment, emphasizing the need for a national flexibility information system to handle registrations,
status updates, and the transfer of units between providers.

• TITLE IV - MARKET BASED PROCUREMENT OF LOCAL SERVICES
This title establishes the rules for procuring local services, requiring system operators to assess
flexibility needs at least every two years as alternatives to grid expansion. It defines the principles
for procurement, coordination with wholesale markets, and pricing and settlement mechanisms,
while mandating that derogations frommarket-based mechanisms be granted only under specific,
transparent conditions.
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• TITLE V - OWNERSHIP OF ENERGY STORAGE FACILITIES BY SYSTEM OPERATORS
This title sets strict conditions for system operators’ ownership of storage assets, emphasizing that
these services should generally be market-based and competitive. It mandates open and non-
discriminatory tendering procedures and permits shared ownership with third parties. However, it
requires regular regulatory reviews to phase out operator ownership if a third party demonstrates
capable interest.

• TITLE VI - DISTRIBUTION NETWORK DEVELOPMENT PLANS
This title requires each DSO to establish a Distribution Network Development Plan (DNDP) cover-
ing a horizon of five to ten years. These plans must utilize plausible future scenarios and include
cost-efficient measures, such as necessary infrastructure investments and the integration of local
services, to postpone or alleviate the need for traditional grid reinforcement.

• TITLE VII - TSO-DSO COORDINATION AND DSO-DSO COORDINATION
This title outlines the framework for cooperation between system operators, requiring national
terms for coordination to ensure system security. It details the creation of DSO observability
areas, processes for forecasting and solving congestion, grid prequalification procedures, and
principles for high-quality data exchange to optimize the use of available resources.

• TITLE VIII - DATA EXCHANGE REQUIREMENTS FROM SERVICE PROVIDERS
This title outlines the obligations of service providers regarding data provision, emphasizing that
requests must be necessary, relevant, and avoid duplication. Service providers are responsible
for submitting high-quality structural, scheduling, and near real-time data to operators through the
national flexibility information system to support secure grid operations.

• TITLE IX - REPORTING AND MONITORING
This title establishes a Europe-wide oversight framework, requiring ENTSO-E and the EU DSO
Entity to publish biennial reports on the status of demand response and local markets. ACER
is tasked with monitoring the implementation of the Regulation and mandates that all relevant
entities maintain a standardized digital data archive to facilitate market analysis.

• TITLE X - TRANSITIONAL AND FINAL PROVISIONS
This title provides the roadmap for implementation, allowing for interim IT solutions while the per-
manent flexibility information systems are being developed. It sets strict deadlines for achieving
full system functionality, generally within three years of the terms’ approval, and confirms that the
Regulation becomes binding across all Member States 20 days after its official publication.

This chapter has provided the conceptual and regulatory background for the thesis. It explained the
role of demand-side flexibility in electricity systems, introduced local flexibility markets, and discussed
the main barriers to their development. Additionally, it presented the NCDR as an upcoming EU regula-
tion concerning demand response and local service procurement. This background lays the foundation
for the next chapter, which extracts the NCDR requirements relevant to local flexibility markets and or-
ganises them into analytical categories.



3
Requirement framework

This chapter develops the requirements framework used in the thesis. It first explains how the rele-
vant NCDR provisions were extracted and summarised into a structured requirements table. It then
describes how these requirements were organised into five main categories and fifteen subcategories.
The extraction table is provided in Appendix A to address SQ1. Next, the chapter explains how selected
categories were translated into assessment dimensions, indicators, and questions for the comparative
case analysis. The NCDR market requirements assessment framework is presented as the answer
to SQ2. In this way, the chapter bridges the legal text of the NCDR and the empirical assessment of
current flexibility market arrangements.

3.1. Category development
The development of the requirement framework began with the creation of a requirement extraction
table. NCDR Annex 1 contains ten titles and fifty-eight articles (ACER, 2025a). Before these provisions
could be extracted and coded, analytical categories had to be defined to organise them. This was
necessary because the legal structure of the NCDR does not directly correspond to the structure of a
local flexibility market. Requirements related to a single market function may appear across several
titles and articles, while some legal titles are only partially relevant to local flexibility markets. Therefore,
the categories were developed before the detailed extraction was completed. They provided the coding
structure used to determine which provisions were relevant and how each extracted requirement should
be organised in the table.

Figure 3.1: Sources and process for developing the NCDR assessment categories.
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Figure 3.1 illustrates the category development process. This process combined three types of sources:
the NCDR text, institutional reports on local flexibility markets, and academic literature. The NCDR
provided the regulatory content to be assessed, institutional reports offered practical market design
structures, and academic literature was used to verify and refine the concepts applied in the categories.

The main categories were developed primarily from two institutional reports on local flexibility markets.
The JRC report organises LFMs around pre-qualification procedures, flexibility product design, market
architecture, activation and settlement procedures, and lessons learned (Chondrogiannis et al., 2022).
The European Commission and VITO report employs a similar structure, discussing product design,
market design, prequalification, procurement, activation, settlement, gaming, and governance (Euro-
pean Commission and VITO, 2025). Although these reports were not written specifically for the NCDR,
they provide a practical way to understand LFMs as a set of market design and operational functions.
Based on these sources, five main categories were selected: product design, pre-qualification, pro-
curement, activation and settlement, and governance.

The subcategories were developed by integrating the five main market design categories with the reg-
ulatory themes identified in the NCDR. This process did not involve a direct mapping of NCDR titles.
Instead, the titles and article names were used to determine which regulatory functions were relevant
within each main category. Some functions corresponded to existing LFM concepts, such as prod-
uct attributes, pre-qualification, procurement, measurement, verification, and settlement. Other func-
tions reflected more specific NCDR concepts that are less prominent in earlier LFM literature and were
added as necessary. For example, the Flexibility Information System was included under governance,
because it supports information exchange and market transparency. Academic literature and addi-
tional institutional reports were then used to check whether the subcategories covered the main design
elements discussed in the LFM literature. These sources highlight issues such as timeframes, baselin-
ing, platform functions, settlement, and TSO–DSO coordination (Frontier Economics, 2021; Scrocca
et al., 2026; Jimeno et al., 2025; Cano-Martínez et al., 2025; Viganò et al., 2024; Rodrigues et al., 2024;
Mousavi et al., 2023). Ultimately, fifteen subcategories were developed within the five main categories.

Figure 3.2: Analytical layers and category structure for coding NCDR requirements.

This structure can also be understood through three analytical layers, as shown in Figure 3.2. The first
layer is the product layer, which addresses what is being traded. The second layer is the market pro-
cess layer, which explains how the market operates in practice, from pre-qualification to procurement,
activation, and settlement. The third layer is the governance layer, which covers the mechanisms that
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support, coordinate, and oversee the market. These layers clarify the logic of the category structure,
while the five categories and their subcategories provide the basis for requirement coding, which was
used for the requirement extraction table discussed in Section 3.2.

3.2. NCDR requirement extraction
After developing the category structure, the next step was to extract the NCDR provisions relevant to
each category and subcategory. The purpose of this step was to create a requirement extraction table.
This table provides a traceable link between the legal text of the NCDR and the analytical categories
developed in Section 3.1.

The extraction was based on a detailed, article by article review of NCDR Annex 1. The selection of pro-
visions was guided by the category structure. For each subcategory, relevant provisions were identified
and coded into the extraction table. In some cases, the relevant provisions were easy to identify be-
cause the article titles directly matched the subcategory. For example, baseline-related requirements
were mainly identified from Article 14, National terms and conditions for baselining methods, and Ar-
ticle 15, Validation of the baseline. These articles correspond directly to the baseline methodology
subcategory. In other cases, relevant provisions were distributed across several articles. For instance,
the Flexibility Information System is most directly addressed in Article 24, National terms and condi-
tions for a flexibility information system. However, related requirements also appear in Articles 25–28,
which further specify the development, content, operation, and use of the system. These provisions
were therefore grouped under the same subcategory because they serve the same analytical function.
This approach was also applied to other cross-article topics. Therefore, the extraction process used a
functional reading of the NCDR. Table 3.1 shows how the extracted provisions are distributed across
the NCDR source titles. The table shows that some subcategories are mainly based on one title, while
others draw on several titles.

Table 3.1: Mapping NCDR source titles to analytical categories and subcategories

Main category Subcategory NCDR TITLE

I II III IV VII VIII IX

Product design Product attributes •

Pre-qualification
Service provider qualification ◦ • •
Product prequalification ◦ • •
Grid prequalification ◦ • •

Procurement

Procurement mechanism ◦ •
Pricing arrangement •
Market timing •
Clearing and selection •
Market coordination •

Activation and
settlement

Baseline methodology ◦ •
Verification ◦ • •
Measurement and metering • • •

Governance
Flexibility information system ◦ •
System operator coordination ◦ •
Reporting and monitoring •

Note: • = main source title; ◦ = supporting source title.

Each relevant provision was recorded as either a single requirement or a requirement block. A require-
ment block was used when multiple subpoints within the same paragraph served the same regulatory
function. This approach avoided unnecessary fragmentation of the extraction table while preserving
the meaning of the legal text.
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Each provision was then summarised in plain language because the NCDR provisions are often long,
legalistic, and linked to other EU regulations. The extraction table does not reproduce the full legal text.
Instead, it summarises the main requirements in a format suitable for analysis. References to other
legal instruments were kept only when necessary for understanding the requirements.

For each extracted requirement, the table records the title, article, paragraph reference, requirement
summary, responsible actor, main category, subcategory, key aspect, and analytical insight or impli-
cation. Responsible actors were simplified into broad groups, such as system operator, regulatory
authority, service provider, ENTSO-E, and EU DSO Entity, to maintain consistency in coding across
different sections of the NCDR.

The columns for key aspect and analytical insight were added to enhance the extraction table’s useful-
ness for subsequent analysis. The key aspect identifies the specific issue addressed by each provision,
such as the baseline validation process or responsibility for production verification. The analytical in-
sight explains why the provision is important for the development of LFMs. For example, Article 29(1)
was coded as an ex-ante basis for market-based procurement because it requires system operators to
assess the need for services from demand response, energy storage, or other resources as alternatives
to system expansion.

The final requirement extraction table serves two purposes. First, it provides a structured overview
of the NCDR provisions relevant to local flexibility markets. Second, it establishes the evidence base
for the subsequent selection of assessment subcategories and indicators. The complete requirement
extraction table is included in Appendix A. Based on the extraction, the relevant NCDR requirements
were organised into all categories. These NCDR contents of these categories are explained in the
following section.

3.3. Requirement categories
After the requirement extraction, the extracted NCDR provisions were grouped under the categories
and subcategories developed in Section 3.1. This section uses these grouped provisions to explain
what the NCDR covers in each category.

The discussion is organised around five main categories: product design, pre-qualification, procure-
ment, activation and settlement, and governance. Each category is explained through the NCDR provi-
sions assigned to its subcategories. Together, they show how the NCDR addresses both local flexibility
products and the broader processes needed for market access, procurement, settlement, coordination,
and monitoring.

3.3.1. Product design
Product design captures requirements related to what is traded in a local flexibility market. The NCDR
requires local products to be described through a common set of attributes. This allows local products
to reflect national and local system needs, while still using a more comparable structure across Member
States.

product attributes refers to the technical and operational characteristics that define a local flexibility
product. These include, for example, timing, location, direction, quantity, divisibility, and data exchange
requirements. For voltage control, the NCDR also includes additional attributes related to reactive
power and voltage response. Product design under the NCDR provides a common structure for defining
local services, while leaving detailed product choices to national implementation.

3.3.2. Pre-qualification
Pre-qualification captures requirements related to market access and eligibility. It determines whether
a participant, product, or resource is allowed to provide balancing or local services. In local flexibility
markets, pre-qualification is important because system operators need reliable services, but the pro-
cess should not be so complex that it discourages participation (Chondrogiannis et al., 2022; European
Commission and VITO, 2025).

The NCDR divides pre-qualification into several related checks that operate at different levels. The first
check determines whether a market participant can become a service provider. The second assesses
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whether a service providing unit or group can deliver a specific product. The third evaluates whether
the activation of the service is compatible with secure network operation. Based on this logic, this main
category is divided into three subcategories: service provider qualification, product prequalification,
and grid prequalification.

Service provider qualification refers to the eligibility of a market participant. It determines whether
the participant meets the administrative, technical, and data-related requirements necessary to provide
balancing or local services. The NCDR also aims to simplify this process where possible, for exam-
ple, by avoiding unnecessary repeated qualifications when a provider is already qualified for a similar
service.

Product prequalification refers to the ability of a service providing unit or group to deliver a specific
product. It assesses whether the resource or portfolio can meet the relevant product requirements
before service delivery. The NCDR also allows lighter processes in some cases, such as product veri-
fication, where compliance is evaluated after delivery rather than through a full ex-ante prequalification
process.

Grid prequalification relates to the network impact of service delivery. It assesses whether activation
of a service could create congestion, voltage issues, or other operational security problems for the
connecting or impacted system operators. This subcategory is especially important for LFMs, as a
service that helps one network area may create problems in another. Therefore, grid prequalification
connects market participation with system operator coordination and network security.

3.3.3. Procurement
Procurement captures requirements related to how system operators acquire local flexibility services
through market-based processes. In local flexibility markets, procurement includes how system needs
are identified, how bids are submitted and selected, how prices are determined, and how the process
interacts with other electricity markets (European Commission and VITO, 2025).

The NCDR treats market-based procurement as the main approach for local services, unless a dero-
gation applies. It requires procurement rules to be objective, transparent, non-discriminatory, and
technology-neutral. Based on the extracted requirements, this category is divided into five subcat-
egories: procurement mechanism, pricing arrangement, market timing, clearing and selection, and
market coordination.

Procurement mechanism refers to the basic structure through which local services are procured. It
covers the need assessment for local services, the conditions under which market-based procurement
should be used, and the rules that organise the procurement process. This subcategory links local
flexibility procurement to network planning, because system operators must assess whether demand
response, storage, or other resources can serve as alternatives to system expansion.

Pricing arrangement refers to how service providers are remunerated. The pricing arrangements
should support cost-efficient activation, reflect local market conditions, and provide incentives for mar-
ket development. This allows different approaches, such as energy-only payments or capacity-based
payments, depending on the product and the local context.

Market timing refers to the timeframes and deadlines that structure the procurement process. This
includes registration, bidding, gate closure, selection, activation, and publication of results. Timing
is important because local flexibility procurement must be coordinated with day-ahead, intraday, and
balancing markets. It affects when providers can participate and how local procurement interacts with
other market processes.

Clearing and selection refers to how bids are matched with system needs and how the final procure-
ment outcome is determined. In LFMd, bid selection is not only an economic process based on price.
It also has a technical dimension, because selected bids must actually resolve the relevant congestion
or voltage issue. Therefore, this subcategory covers both market selection and the network relevance
of the selected bids.

Market coordination refers to how local flexibility procurement interacts with other markets and flexi-
bility mechanisms. The same flexible resource may participate in local, intraday, day-ahead, balancing,
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or flexible connection agreements. Therefore, the NCDR requires rules to manage these interactions,
avoid double selection or double activation, and preserve consistency between market outcomes and
system operation.

3.3.4. Activation and settlement
Activation and settlement capture requirements related to what happens after flexibility has been pro-
cured. Activation concerns how a selected service is called upon. Settlement concerns how delivered
flexibility is measured, verified, and remunerated. This stage is important because market participants
need to trust that service delivery can be proven and paid for in a transparent way. However, LFMs
make this process challenging. Flexibility may come from many distributed resources, which creates
practical questions about baselines, measurement data, verification, and settlement rules (Chondro-
giannis et al., 2022; European Commission and VITO, 2025). Based on the extracted NCDR require-
ments, this category is divided into three subcategories: baseline methodology, verification, and mea-
surement and metering.

Baseline methodology refers to how the reference level of electricity consumption or injection is de-
fined. It provides the counterfactual against which delivered flexibility is measured. This is important
because flexibility delivery is often calculated as the difference between actual measured behaviour
and the baseline. If the baseline is unclear or unreliable, settlement accuracy and trust in the market
may be weakened. Under the NCDR, baseline methodology includes the definition, calculation, vali-
dation, and evaluation of baseline methods. It also includes quality principles, data requirements, and
the roles of relevant actors. This makes baseline methodology a central part of settlement and market
confidence.

Verification refers to the process of checking whether a flexibility service has met the required condi-
tions. It is mainly an ex-post process, because it assesses whether the delivered service complied with
the relevant product requirements after activation. Verification is therefore placed under activation and
settlement rather than pre-qualification. LEMs need a reliable way to confirm that the procured service
was actually delivered. At the same time, the process should not become too burdensome for ser-
vice providers. Therefore, the NCDR connects verification to defined procedures, data requirements,
possible activation tests, and reassessment when relevant changes occur.

Measurement and metering refers to the data and devices used to quantify flexibility delivery. Mea-
surement data are needed to determine whether a service was delivered, how much flexibility was
provided, and how the service should be settled. This may involve connection meters, smart meters,
dedicated measurement devices, or other data sources. This subcategory is closely related to baseline
methodology and verification, but it focuses specifically on measured data and technical data flows. Un-
der the NCDR, measurement and metering requirements support baseline validation, activated volume
calculation, settlement, and data exchange between service providers and system operators.

3.3.5. Governance
Governance captures requirements that support, coordinate, and oversee LFMs. The previous cate-
gories describe the market process itself, such as product design, procurement, activation, and set-
tlement. Governance focuses on the institutional and digital arrangements that make this process
possible. In the NCDR, governance includes the Flexibility Information System, system operator coor-
dination, and reporting and monitoring.

Flexibility Information System refers to the digital system used to record and exchange information
related to flexibility market participation. It includes information on service provider qualification, product
prequalification, product verification, grid prequalification, and the switching of controllable units. This
subcategory is placed under governance because the system supports several parts of the market pro-
cess at the same time. Since LFMs require many actors to exchange consistent, real-time information,
a common access point and harmonised digital interfaces can reduce administrative complexity and
support more transparent participation.

System operator coordination refers to structured cooperation between TSOs and DSOs, and be-
tween DSOs. Its purpose is to ensure that the use of flexibility in one network does not create conges-
tion, voltage issues, or security problems in another network. This subcategory covers coordination
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arrangements, DSO observability areas, forecasting and detection of network issues, grid prequalifi-
cation, temporary limits, trade-position consistency, and coordination-related data exchange. Since
many flexible resources are connected at the distribution level, their activation may affect both distribu-
tion and transmission networks. System operator coordination can connect local market operation to
secure system operation.

Reporting and monitoring refers to the mechanisms used to track NCDR implementation and the
development of demand response over time. This includes reporting on local service procurement,
derogations, procured products, baselining methods, and the integration of demand response into elec-
tricity markets. This subcategory is placed under governance because reporting andmonitoring support
transparency, regulatory oversight, and learning during implementation. They also make it possible to
compare progress across Member States and identify where further harmonisation may be needed.

3.4. Assessment framework
The previous section identified five main categories and fifteen subcategories through which the NCDR
governs market-based procurement of local flexibility. These categories provide a structured overview
of the regulatory expectations placed on system operators andmarket participants. However, the aim of
this thesis is not to conduct a comprehensive compliance audit of every NCDR provision but to develop
a focused framework for comparing different national arrangements and understanding the potential
implications of the NCDR for their future development.

This distinction is important. A compliance audit requires a detailed assessment of all requirements. In
contrast, a comparative case study necessitates a more selective framework, focusing on areas that
reveal meaningful differences across cases and can be evaluated using available evidence. Therefore,
the assessment framework presented in this section is a deliberate subset of the broader NCDR re-
quirement structure. It retains the subcategories most useful for comparative analysis while excluding
those that either offer little variation across cases or require evidence that is not publicly accessible.

3.4.1. Selection principles
Three principles guided the selection of the assessment subcategories.

First, analytical depth. A subcategory is retained only when it helps explain meaningful differences
in how national markets interpret NCDR requirements. Some subcategories are useful for checking
technical compliance, such as whether required product attributes are listed. However, they provide
less insight into how the market is institutionally organised or how it operates in practice.

Second, evidence availability. A subcategory is retained only when comparable public evidence is
available across the selected cases. The country cases vary in the level of detail and transparency of
their public documentation. If a subcategory is well documented in one case but largely obscured in
another, it becomes difficult to assess it consistently.

Third, comparative variation. A subcategory is retained only if it can reveal meaningful differences
across the selected cases. Some NCDR requirements are important, but current market arrangements
do not yet differ sufficiently to make them useful for comparative assessment. They may reveal the
same future implementation gap across all cases, rather than help explain differences between national
market designs.

These principles were applied collectively. A subcategory was included only if it was important for
NCDR implementation, demonstrated meaningful variation across cases, and could be assessed using
available sources. This process resulted in the selection of four subcategories: procurement mecha-
nism, market coordination, baseline methodology, and TSO–DSO coordination.

3.4.2. Selected subcategories
Procurement mechanism forms the foundation of the assessment framework. The NCDR establishes
market-based procurement as the default model for local flexibility services. The first question, there-
fore, is whether each case has adopted a formal procurement mechanism and what form this mecha-
nism takes. This subcategory captures whether procurement is organised through long-term tenders,
short-term market platforms, or hybrid arrangements. It also considers how procurement rules struc-
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ture market access and how procurement is linked to identified grid needs. This subcategory is both
central to the NCDR and relatively easy to assess because tender documents, platform descriptions,
regulatory reports, and operator publications are often publicly available.

Market coordination focuses on how local flexibility procurement interacts with the broader electricity
market environment. The NCDR requires that local procurement be coordinated with day-ahead, in-
traday, and balancing markets. This coordination is necessary to avoid double activation, inconsistent
market positions, and barriers to value stacking. This category is analytically important because coun-
tries vary significantly in how they integrate local flexibility with other markets. Evidence on market
coordination is not always consolidated in a single document but can usually be reconstructed from
market rules, operator publications and platform documents.

Baseline methodology addresses how delivered flexibility is measured and settled. A credible base-
line is essential to verify delivery and calculate remuneration. The NCDR emphasises the importance
of this issue by requiring national baselining methodology and validation rules. Across the cases stud-
ied, baseline methodology represents one of the most significant implementation challenges, though
it manifests in different forms. In some instances, baseline rules are explicitly defined in settlement
documents. In others, the reference position may be implicit and linked to market schedules. Although
evidence regarding baselines can be difficult to obtain, the issue is sufficiently prominent across cases
to allow for meaningful comparison.

TSO–DSO coordination represents the institutional layer underlying the other three subcategories.
Local flexibility procurement cannot function effectively without coordination between TSOs and DSOs.
Without such coordination, local activations may conflict with balancing needs, create issues in neigh-
bouring networks, or affect trade positions. Title VII of the NCDR addresses these challenges through
requirements related to observability areas, grid prequalification, temporary limits, trade-position con-
sistency, and data exchange. Evidence on TSO–DSO coordination is moderately accessible. Although
full coordination arrangements are rarely described in a single document, regulatory texts, consultation
papers, and market design documents collectively provide context information to assess the overall
framework in each case.

3.4.3. Excluded subcategories
Several NCDR-derived subcategories were not selected for detailed case assessment. This does not
mean that they are unimportant. Rather, they were excluded because they are less suitable for the
comparative purpose of this thesis.

Some subcategories were excluded because they offer limited analytical depth for this comparison.
Product design is important for compliance, but it mainly involves checking whether local products
include required attributes. It is therefore less useful for explaining differences in national market archi-
tecture. Market timing focuses on when procurement takes place. These timing rules are important
for each market, but they mainly show procedural differences across cases. For example, a long-term
tender and a short-term auction may have different timelines, but this does not necessarily reveal a
deeper difference in regulatory approach. Clearing and selection concerns how submitted bids are
evaluated, ranked, and awarded. It is important in principle, but public information is uneven across the
cases. Some countries publish detailed selection criteria, while others only state that procurement is
transparent and non-discriminatory. Even when information is available, the comparison would mostly
describe procedural details rather than explain how countries interpret the NCDR’s market-based re-
quirements.

Other subcategories were excluded because of evidence limitations. Service provider qualifica-
tion was excluded mainly because current LFMs often apply only basic entry requirements, such as
legal, administrative, or commercial eligibility. More detailed service provider qualification requirements,
including financial checks or harmonised qualification procedures, remain rare or inconsistently docu-
mented. As a result, public information across cases is too uneven to support a robust comparison.
Product prequalification is important, but remains relatively simple in many current LFMs. Providers
typically demonstrate their ability to meet product requirements by submitting a bid, while formal ex-
ante tests are generally avoided due to the potentially high costs, especially for smaller flexible assets.
Live markets may publish product sheets, but these usually describe product characteristics rather
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than a comprehensive NCDR style product prequalification process. Grid prequalification is even
less developed in current local flexibility markets. Many surveyed LFMs do not yet assess the impact
of flexibility activation on other grids, partly because current market volumes remain small. As a result,
formal grid prequalification procedures are often absent, simplified, or still under development (). Since
grid prequalification requires detailed network security information that is rarely publicly available, it is
difficult to assess consistently through document analysis alone. Pricing arrangement is also concep-
tually important, especially for understanding FSP incentives. However, detailed information on price
caps, remuneration formulas and capacity versus energy payment structures is uneven across cases.
This makes systematic comparison difficult.

Finally, some subcategories were excluded because they currently exhibit limited variation across
the selected cases. The flexibility information system and reporting and monitoring requirements
are important NCDR innovations, but none of the selected cases has yet implemented a fully NCDR
compliant version of these arrangements. Assessing them would therefore primarily reveal the same
future implementation gap across all cases. While they remain important for future evaluation, they are
less useful for the present comparative analysis.

3.4.4. From subcategories to indicators
The four selected subcategories are operationalised through a set of indicators derived from the NCDR
provisions identified in the previous sections. Each indicator represents a broader regulatory expecta-
tion rather than a single legal provision. These indicators are then reformulated as assessment ques-
tions that can be applied consistently across the selected country cases. The transformation from re-
quirement to assessment question follows a consistent logic. For the requirements from the NCDR, the
indicators capture the regulatory issue underlying each requirement, and the assessment questions de-
termine whether this issue is evident in the case under study. The purpose is to assess whether current
market arrangements reflect the direction of the NCDR in a manner observable from public documents
and interview evidence. This approach makes the framework suitable for comparative analysis.

The complete mapping of selected dimensions, indicators, derived articles, and assessment questions
is presented in Table 3.2. This table serves as the operational version of the assessment framework,
linking the selected NCDR requirement areas to specific questions that can be asked in each case.

Two examples illustrate how the transformation was carried out. The first example is indicator PM1. Ar-
ticle 29 establishes market-based procurement as the default approach for local services, while Articles
32 and 35 require procurement rules to be defined in a structured way. These provisions are translated
into the indicator existence of a formal market-based procurement framework. The corresponding
assessment question asks whether the case has a formal and explicit framework for market-based
procurement of local services, including clear procurement rules and procedures. This formulation
not only inquires whether a market exists but also whether the procurement mechanism is sufficiently
formalised and observable.

Another example is Article 34, which generates indicator MC4 and addresses the interaction between
local procurement and other electricity markets. It allows bids to be submitted in multiple markets
while implementing safeguards against double selection and double activation. These provisions are
translated into indicators related to market coordination and protection against inconsistent positions.
Consequently, the assessment questions ask whether the case enables cross-market participation and
includes rules to prevent the double use of the same flexibility. This reformulation is useful because
different markets may address the issue in various ways. One case may depend on an intermediary
platform, another on contractual restrictions, and a third on formal bid-forwarding rules.

The indicator table is used in the case study analysis to guide evidence collection and scoring. For
each country case, the same assessment questions are applied to the available documents. Evidence
is then recorded for each indicator, together with a qualitative judgement of alignment. The framework
is applied to the selected country cases in Chapter 5.
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Table 3.2: NCDR market requirement assessment framework

Subcategory Indicator
No.

Indicator Derived main
article(s)

Assessment question

Procurement
mechanism

PM1 Existence of a formal
market-based procurement
framework

Art. 2(7); Art. 29(2);
Art. 32(1); Art. 35(1)

Does the case have a formal and explicit arrangement for
market-based procurement of local services, including clear
procurement rules and procedures?

PM2 Ex-ante assessment and
justification of procurement
need

Art. 29(1); Art.
29(3)–(4)

Does the case arrangement require an ex-ante assessment of
flexibility needs and a justified decision process when
market-based procurement is not applied or is derogated from?

PM3 Quality, fairness, and
openness of procurement
rules

Art. 32(2); Art.
33(1)–(2)

Are the procurement rules designed to be objective, transparent,
non-discriminatory, technology-neutral, and supportive of fair
and efficient market access?

PM4 Institutional and operational
design of procurement

Art. 32(3)(a); Art.
33(5)(e)–(g); Art.
35(1)

Are the responsibilities, operational processes, and supporting
systems for procurement clearly defined and practically
implemented?

Market
coordination

MC1 Coordination between local
procurement and other
electricity markets

Art. 32(3)(b); Art.
34(1)

Does the case arrangement clearly define how local-service
procurement interacts with day-ahead, intraday, and balancing
markets, including the form of interrelation between them?

MC2 Coordination between
flexible connection
agreements and local service
markets

Art. 31(2)(a),(c); Art.
32(3)(d)

Does the case arrangement include a clear mechanism for
coordinating flexible connection agreements with local-service
products where both coexist?

MC3 Cross-market participation
arrangements

Art. 33(6)–(7); Art.
34(3)

Does the case arrangement clearly regulate bid forwarding or
participation across markets?

MC4 Protection against overlap
and inconsistent positions

Art. 34(2)–(3) Does the case arrangement include clear rule to avoid double
selection, double activation, or inconsistencies when the same
bids or resources participate across multiple markets?

Baseline
methodology

BM1 Existence of a formal
baseline methodology

Art. 2(2)–(3); Art.
14(1), 14(4)

Are baseline methods formally defined for the relevant products
and resource types, and are they part of a common system
operator process?

BM2 Clarity of baseline
institutional responsibilities

Art. 14(2)(a) Are the roles and responsibilities for developing, implementing,
and proposing baseline methods clearly defined?

BM3 Existence of a clear baseline
validation process

Art. 14(2)(b); Art.
15(2)–15(3)

Is there a defined process for validating the baseline, including
clear authority to request and use the data needed for
validation?

BM4 Data requirements and data
sharing

Art. 14(2)(c)–(d); Art.
15(1)–15(3)

Does the case arrangement clearly specify the minimum data
needed for baselines, the required data granularity, and the
arrangements for sharing and accessing baseline-related data?

BM5 Quality of baseline methods Art. 14(2)(e); Art.
14(3)(a)–(e)

Does the baseline methodology meet the required quality
principles of transparency, accuracy, unbiasedness, and
consideration of compensation and rebound effects?

TSO–DSO
coordination

SOC1 Existence of a formal national
coordination framework

Art. 45(1)–(3) Does the case arrangement establish formal national terms and
conditions for TSO-DSO and DSO-DSO coordination, with clear
objectives and minimum coordination content?

SOC2 Establishment and
maintenance of DSO
observability areas

Art. 2(15); Art. 46(1),
46(3)–(6)

Does the case arrangement require DSOs to define, maintain,
and periodically reassess observability areas in cooperation with
relevant system operators?

SOC3 Coordinated forecasting and
detection of local system
issues

Art. 47(1)–(2), 47(4) Does the case arrangement provide a coordinated process for
forecasting and detecting congestion and voltage issues?

SOC4 Coordination for solving
congestion and voltage
issues across systems

Art. 48(1)–(4) Does the case arrangement establish clear coordination
procedures for solving congestion and voltage issues, including
cross-system cooperation and information exchange?

SOC5 Grid prequalification as a
coordinated network security
process

Art. 49(1), 49(3)–(4),
49(6), 49(8)

Does the case arrangement define a coordinated process for
grid prequalification, including assessment, communication of
results, and reporting?

SOC6 Coordination through
temporary limits

Art. 50(1)–(4) Does the case arrangement provide a clear and transparent
process for setting and reviewing temporary limits in a way that
protects system security while minimising unnecessary market
impact?

SOC7 Preservation of consistency
of trade positions

Art. 51(1)–(3) Does the case arrangement ensure that activation and other
local service actions are coordinated so that consistency of
trade positions is maintained?

SOC8 Coordination-related data
exchange between system
operators

Art. 52(1), 52(3),
52(7)–(10)

Does the case arrangement ensure that system operators
exchange the necessary data to support coordinated system
operation?

3.4.5. Scoring approach
The scoring system need to distinguish clearly between different assessment outcomes. The scoring
criteria are presented in Table 3.3.
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Table 3.3: Scoring criteria for indicator assessment

Score Description
3 Clearly aligned. The indicator is explicitly and sufficiently addressed in public

documentation. The relevant arrangement is formalised, operational, and well
documented.

2 Partially aligned. The indicator is partly addressed, but important elements are
missing, unclear, or not yet fully implemented.

1 Not aligned. An arrangement exists, but it substantively diverges from the direction of
the NCDR requirement.

0 Confirmed absence. The arrangement relevant to the indicator is confirmed to be
absent, only planned, or deliberately not included.

NA Insufficient evidence. Public evidence is not sufficient to assess the indicator reliably.
This does not imply absence.

The distinction between a score of 0 and NA is methodologically important. A score of 0 is assigned
only when the available documents provide sufficient basis to conclude that an arrangement is absent.
For example, this may apply when regulatory reports and market documentation describe the relevant
market function but confirm that a specific mechanism is not included, only planned, or replaced by
another design choice. By contrast, NA is assigned when the public documentation does not provide
enough information to make a reliable judgement. This may occur when a market function is managed
through internal processes or when relevant documents are not publicly available.

The scores provide a structured basis for cross-case comparison. However, they should be interpreted
as qualitative judgements supported by documentary evidence, not as quantitative measurements. The
evidence and reasoning behind each score are presented in the case assessments in Chapter 5.

This chapter has developed the analytical basis for the case assessment. It first explained how NCDR
requirements were extracted and organised into requirement categories. It then showed how selected
parts of these requirements were translated into assessment subcategories, indicators, and scoring cri-
teria. The resulting assessment framework provides the basis for comparing national flexibility market
arrangements. The next two chapters explain how this framework is applied through the case study
methodology.



4
Case study methodology

This chapter explains the methodology used for the comparative case assessment. It first presents the
case study design and the selection of France and the Netherlands. It explains why these two cases
were selected as a most-different case design within the European local flexibility market landscape.
The chapter then describes the document analysis, including document collection and indicator assess-
ment. Finally, it explains how semi-structured expert interviews were used to validate and refine the
document-based assessment. Together, these methods provide the basis for applying the assessment
framework developed in Chapter 3.

4.1. Case study design and selection
In this thesis, the country cases are selected according to the principles of a multiple-case study design.
In such a design, cases are not chosen to be statistically representative but to serve an analytical
purpose (Yin, 2018). The aim is to select cases that can illuminate the research questions and provide
sufficient empirical material for applying the assessment framework. Since this thesis examines how
the same NCDR requirements interact with different local flexibility market arrangements, the selected
cases are expected to yield contrasting results because they represent different market architectures.
At the same time, the cases need to be operational, publicly documented, and legally relevant to the
NCDR. These considerations guided the selection process.

4.1.1. European LFM landscape
Local flexibility markets are developing unevenly across Europe. An increasing number of countries
have introducedmarket-basedmechanisms to procure flexibility for distribution grid management. How-
ever, these initiatives vary in maturity and geographic coverage. This variation is important for case
selection because the NCDR-aligned assessment framework requires cases that are sufficiently opera-
tional and well-documented. Figure 4.1 positions the selected cases within the broader European LFM
landscape. The map distinguishes four levels of market maturity: business-as-usual, emerging market,
pilot, and no identified LFM. An additional overlay indicates whether a country hosts one or multiple
identified LFM initiatives.

The classification distinguishes four levels of LFMs maturity. The business-as-usual category refers
to countries where market-based procurement of local flexibility services is a routine part of system
operations and is supported by a national-level regulatory framework (Chondrogiannis et al., 2022). The
emerging market category refers to countries with active LFM operations, but where procurement is
still limited in scale, fragmented across regions or actors, or not yet fully embedded in a stable national
framework (European Commission and VITO, 2025). The pilot category includes countries where
LFM initiatives are still experimental, initial project, or limited in duration (Eurelectric, 2025b; European
Commission and VITO, 2025). The category no identified LFM refers to countries for which no local
flexibility market initiatives were found in the reviewed sources.

France, the Netherlands, and the United Kingdom are classified as business-as-usual. In these coun-
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tries, DSO procurement of local flexibility has become a routine part of procurement practices. France
focuses on Enedis local service tenders, while the Netherlands employs GOPACS as a common con-
gestion management mechanism involving Dutch grid operators. The United Kingdom also has mature
local flexibility markets but follows a separate regulatory trajectory outside the EU.

Figure 4.1: Local Flexibility Markets in Europe: Maturity and LFMs Structure. (based on Chondrogiannis et al., 2022;
Eurelectric, 2025b; European Commission and VITO, 2025)

Several countries are classified as emerging markets. These countries exhibit active live LFM activ-
ity, but their arrangements remain less institutionalised than the established business-as-usual cases.
In the Nordic region, Sweden hosts several regional flexibility markets, such as Effekthandel Väst in
the Gothenburg area and E.ON’s markets across multiple DSO grid areas. However, these initiatives
operate independently and have yet to form a unified national framework (Nordic Energy Research,
2025). Norway’s Euroflex initiative, which builds on the earlier NorFlex pilot, brings together several
large DSOs on the NODES platform, but key design issues, including baseline calculation, coordination,
and value stacking, are still being tested (Nordic Energy Research, 2025). In Belgium, Fluvius began
procuring flexibility through NODES in 2024, but this activity is limited to the Flemish region, while other
parts of the country remain at an earlier stage (European Commission and VITO, 2025; NODES, 2025).
Slovenia and Ireland also demonstrate live market development. Elektro Ljubljana has initiated flexi-
bility procurement, but the broader national framework for DSO flexibility procurement is still evolving
(Balkan Green Energy News, 2023). ESB Networks launched a demand flexibility product with regu-
latory approval to procure up to 500 MW, but the process remains recent and in its early stages (ESB
Networks, 2025). Overall, these cases demonstrate that LFM activity is expanding beyond pilot phases,
but they also show that live market activity does not necessarily indicate full institutional maturity.

The remaining countries with identified LFM activity are classified as pilots. These include, among
others, Germany, Italy, Spain, Denmark, and Finland. In these countries, local flexibility procurement is
still mainly tested through pilot projects, regulatory sandboxes, or early-stage market trials. Denmark
and Finland illustrate the diversity within this category. Denmark has shifted its focus frommarket-based
local flexibility towards structural tools such as conditional connections and time-differentiated tariffs,
after earlier pilots showed that LFMs can be complex and difficult to scale (Nordic Energy Research,



Chapter 4. Case study methodology 30

2025). Finland currently has no market-based flexibility services available for DSOs, although a first
live pilot marketplace is expected to launch in winter 2025 (Nordic Energy Research, 2025).

Overall, the European landscape shows that LFMs are becoming increasingly prevalent, though they
have not yet been uniformly institutionalised. This uneven development provides the empirical basis
for the case selection described in the following subsection.

4.1.2. Case selection criteria
The case selection was guided by two sequential filtering criteria.

The first criterion is about the legal relevance of the NCDR. The selected cases should be countries
where the NCDR will be directly applicable following its adoption. This excludes the United Kingdom.
Although the UK has some of the most mature local flexibility markets in Europe, it is no longer an EU
Member State, and its regulatory development is no longer directly influenced by EU network codes.

The second criterion relates to the analytical requirements of the research design. The assessment
framework consists of 21 indicators, each requiring observable market features as the basis for eval-
uation. Consequently, the framework is best suited to existing and operational market arrangements.
Emerging and pilot markets are also relevant to the NCDR, but they present a limitation for this thesis.
In markets that are still developing, many indicators would likely be assessed as either not yet present
or still under development. This would highlight implementation gaps but would reveal less about the
design choices and institutional trade-offs already made in existing flexibility markets. The influence
of the NCDR on less mature markets remains an important research question. In such countries, the
NCDR may function primarily as a framework for market creation rather than market adaptation. By
contrast, business-as-usual markets have already developed concrete arrangements for procurement,
settlement, market coordination, and system operator coordination. These arrangements provide a
stronger basis for assessing how existing national designs align with, diverge from, or may need to
adapt to the NCDR.

After applying both criteria, two countries, France and the Netherlands, were selected for the case
study. Both are EU Member States where the NCDR will be directly applicable, and both have op-
erational LFM arrangements with sufficient maturity and publicly available documentation to support
a structured NCDR-aligned assessment. Additionally, both have been in operation for more than five
years (Chondrogiannis et al., 2022), providing observablemarket performance and existing issues. The
impact of the NCDR will also be discussed in terms of whether it will help improve the current situation.

4.1.3. Most-different case design
The selection of France and the Netherlands is not only the result of the filtering process. It is also ana-
lytically valuable because the two cases represent contrasting market architectures. This combination
of cases follows a theoretical replication logic, in which cases are selected because they are expected
to produce contrasting results (Yin, 2018). The aim is to examine how the same NCDR requirements
interact with different national designs.

France represents a DSO-led tender model. Enedis manages its own procurement process, directly
overseeing tender publication, bid collection, selection, activation, and settlement. This model focuses
on longer-term planning and uses semi-annual tenders and multi-year framework contracts. Flexibility
delivery is measured using explicit baseline methods defined within the contract.
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Table 4.1: Key architectural differences between the French and Dutch flexibility market arrangements

Dimension France Netherlands
Market platform type Standalone marketplace

(Enedis Marché de Flexibilités
Locales)

Market intermediary
(GOPACS redispatch linked to existing
electricity markets)

Procurement time
horizon

Long-term
(semi-annual tenders and multi-year
contracts)

Short-term
(intraday congestion management)

DSO structure One dominant DSO
(Enedis, ~95% of the distribution
network)

Multiple DSOs
(Liander, Stedin, Enexis, and others)

System operator role Local flexibility procurement mainly
organised by Enedis, with RTE
operating separate
transmission-level arrangements

Joint TSO–DSO congestion
management, with both TenneT and
DSOs procuring flexibility through
GOPACS

Primary flexibility
service

Distribution-level congestion
management
(mainly MV networks)

Congestion management across
transmission and distribution networks

The Netherlands exemplifies a more market-embedded model. GOPACS does not function as a stan-
dalone local flexibility marketplace. Instead, it links grid operators’ congestion management require-
ments to bids submitted on existing intraday trading platforms. Redispatch is thus integrated into the
intraday market via a counter-bid mechanism, and flexibility is quantified through accepted market po-
sitions.

Table 4.1 summarises the key architectural differences between the two cases. This contrast is directly
relevant to the NCDR assessment framework. It allows the analysis to examine how NCDR require-
ments on procurement, market coordination, baseline methodology, and TSO–DSO coordination apply
to different market architectures.

4.2. Document analysis
Document analysis is the primary empirical method of this thesis. Each country case is assessed
through a systematic review of publicly available documents, using the NCDR market requirement
assessment framework developed in Chapter 3. This method is suitable for the research because
the assessment focuses on formal market arrangements, regulatory rules, platform procedures, and
documented coordination mechanisms.

4.2.1. Document collection
Documents were collected for each case across several categories, including regulatory codes, reg-
ulator decisions, platform documentation, tender and contract documents, institutional reports, and
academic literature. EU-level documents, including the draft NCDR text, ACER explanatory materials,
and institutional reports, were used as common reference documents for both cases.

The document search started from the official market or platform websites in each case. For France,
this mainly included the Enedis flexibility platform and related tender documents. For the Netherlands,
it mainly involved GOPACS documentation and congestion management information. These websites
were reviewed to identify documents relevant to the assessment indicators.

Regulatory documents were collected to understand the broader national arrangement. In the French
case, documents from the CRE were reviewed, especially reports and decisions related to smart grids,
flexibility, and distribution network regulation. In the Dutch case, ACM code decisions, the Netcode
elektriciteit, and relevant publications from TSO and DSOs were examined. Search terms such as
flexibility, congestion management, local services, redispatch, and coordination were used on official
websites and search engines to identify additional relevant documents.
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Table 4.2: Overview of main documents analysed per case

ID Document Type Primary relevance
France
FR-1 Enedis local flexibility tender, contract,

Q&A, and results documents (Enedis,
2025a; Enedis, n.d. Enedis, 2025b;
Enedis, 2026; Enedis, 2024)

Tender and contract
documents

PM1; PM3–PM4; MC1–MC4;
BM1–BM5; SOC5–SOC8

FR-2 CRE reports on flexibility, smart grids,
and network regulation (Commission
de Régulation de l’Énergie [CRE],
2025)

Regulator report PM1–PM3; MC2; BM4;
SOC1–SOC2; SOC4; SOC8

FR-3 Enedis governance and consultation
documents (Enedis, 2025c; Enedis,
2021)

DSO governance
and consultation
documents

PM1–PM2; PM4; BM2;
SOC3–SOC4

FR-4 RTE–Enedis coordination, technical
publications, and flexibility platform
pilot documents (Arnaud et al., 2017;
Réseau de Transport d’Électricité
[RTE], 2024; EPEX SPOT, 2026)

Coordination and
technical documents

MC3; SOC1; SOC3–SOC4;
SOC6

Netherlands
NL-1 Netcode elektriciteit, ACM guidance,

and congestion management code
decisions (Autoriteit Consument &
Markt, n.d.-b; Autoriteit Consument &
Markt, n.d.-a; Autoriteit Consument &
Markt, 2022; Autoriteit Consument &
Markt, 2025)

Regulatory code and
decisions

PM1–PM3; MC2; SOC1–SOC2

NL-2 GOPACS product, platform, FAQ, and
participant documentation (GOPACS,
n.d.-j; GOPACS, n.d.-i; GOPACS,
n.d.-a; GOPACS, n.d.-l; GOPACS,
n.d.-g; GOPACS, n.d.-b; GOPACS,
n.d.; GOPACS, n.d.-c; GOPACS,
n.d.-k)

Platform product
documentation

PM1; PM3–PM4; MC1–MC4;
BM1; BM3–BM5; SOC1;
SOC3–SOC7

NL-3 GOPACS technical documentation,
market data, algorithm, counter-bid,
and effectivity information (GOPACS,
n.d.-e; GOPACS, 2025; GOPACS,
n.d.-h; GOPACS, n.d.-d; GOPACS,
n.d.-f)

Platform technical
and data
documentation

PM3–PM4; MC3–MC4; SOC4;
SOC6–SOC8

NL-4 TenneT direct channel strategy, and
forecast documents (TenneT, 2024;
TenneT, 2023; TenneT, 2021)

TSO product and
forecast
documentation

PM1; PM3–PM4; BM1–BM5;
SOC2

NL-5 Dutch congestion management
background and academic literature
(Rabobank, 2024; Kok et al., 2022;
van der Holst et al., 2026; EPEX
SPOT, 2023)

Academic and
institutional literature

PM2–PM3; MC1–MC2; SOC3

NL-6 Alliander & Enexis congestion
management (Eurelectric,
2025a;Enexis Netbeheer, n.d.)

DSO congestion
management
information

PM1–PM2; BM1; BM5;
SOC2–SOC3

Shared EU-level documents
EU-1 Network Code on Demand Response,

Annex 1 (ACER, 2025a)
Draft EU network
code

All indicators

EU-2 ACER explanatory notes and webinar
materials (ACER, 2025b;ACER,
2025c)

Regulatory context All indicators

EU-3 Flexibility market report (European
Commission and VITO, 2025;
Chondrogiannis et al., 2022;
Eurelectric, 2025b; DSO Entity, 2026)

Institutional report All indicators
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The two cases differ in the types of documents that provide the main empirical evidence. This reflects
their distinct institutional designs. In France, the core evidence is derived from Enedis tender and
contract documents, especially the Modèle de contrat, and from CRE reports on smart grids and flexi-
bility. In the Netherlands, the core evidence comes from the Netcode elektriciteit, ACM code decisions,
GOPACS platform documentation, and additional information from TSO and DSOs websites. Regard-
ing system operator coordination, French evidence was less directly available in market documents,
so academic papers and institutional reports were also used to identify relevant developments. In the
Dutch case, coordination is more directly embedded in GOPACS and national congestion management
arrangements.

Documents in French and Dutch were reviewed with translation support as needed. Key terms and im-
portant provisions were checked against the original language to minimize the risk of misinterpretation.
Only publicly available documents were used in the analysis.

Table 4.2 provides an overview of the main documents analysed for each case. It lists the documents
that provided the primary evidence for the indicator assessments in Chapter 5.

4.2.2. Analytical process
The analysis followed a directed content analysis approach (Hsieh and Shannon, 2005). The coding
categories were derived deductively from the NCDR assessment framework.This approach is appro-
priate because the aim is is to assess how existing arrangements relate to a predefined set of NCDR
derived requirements.

For each case, the documents were first screened against the four assessment subcategories. This
step identified which documents contained relevant evidence for each dimension. The documents
were then analysed at the indicator level. For each of the 22 indicators, the corresponding assessment
question from Table 3.2 was applied to the available evidence. Based on the relevant documentary
evidence from the identified documents, a qualitative alignment score is assigned according to the
scoring criteria in Section 3.4.5. The same indicators and assessment questions were applied to both
cases to support cross-case comparison.

4.3. Interview evidence
Semi-structured interviews were used as a supplementary research method. The primary empirical
foundation of this thesis remains the document analysis described in Section 4.2. However, for some
indicators, documentary evidence was incomplete, ambiguous, or insufficient to assess practical im-
plementation. Semi-structured interviewing combines a predefined interview guide with opportunities
for follow-up questions and exploration of emerging topics during the discussion (DeJonckheere and
Vaughn, 2019). This approach was considered suitable because the study investigates complex mar-
ket arrangements and implementation practices that cannot be fully captured through public documents
alone. The interview guide ensured consistency across interviews while allowing participants to clarify
documentary findings, share practical experiences, and identify implementation challenges relevant to
the assessment framework.

4.3.1. Role of interviews
The interviews served three specific functions. First, they helped complete the indicator assessment
where public documents did not provide sufficient information. For some indicators, relevant informa-
tion was not directly available from public sources, either because it was managed through internal
procedures or because the documentation was not publicly accessible. Therefore, expert interviews
helped to fill these evidence gaps.

Second, the interviews helped validate the interpretation of regulatory and platform documents. Such
documents can be ambiguous, and their practical meaning may differ from their formal wording. For
example, a contractual clause on baseline validation may appear comprehensive in the text, but its
operational application may be more limited. Interviews with relevant experts provided a check to
ensure that the document-based assessment accurately reflected how the arrangements function in
practice.
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Table 4.3: Use of document analysis and interview evidence by indicator

Indicator France Netherlands
Document analysis Interview evidence Document analysis Interview evidence

PM1 ✓ ✓ ✓
PM2 ✓ ✓
PM3 ✓ ✓
PM4 ✓ ✓ ✓
MC1 ✓ ✓ ✓
MC2 ✓ ✓ ✓ ✓
MC3 ✓ ✓ ✓
MC4 ✓ ✓ ✓ ✓
BM1 ✓ ✓ ✓ ✓
BM2 ✓ ✓ ✓
BM3 ✓ ✓ ✓
BM4 ✓ ✓ ✓
BM5 ✓ ✓ ✓ ✓
SOC1 ✓ ✓ ✓ ✓
SOC2 ✓ ✓ ✓ ✓
SOC3 ✓ ✓ ✓ ✓
SOC4 ✓ ✓ ✓ ✓
SOC5 ✓ ✓ ✓
SOC6 ✓ ✓ ✓
SOC7 ✓ ✓ ✓
SOC8 ✓ ✓ ✓ ✓

Third, the interviews provided insights into implementation realities that are only partially documented in
public sources. These include practical participation experiences and implementation barriers related
to flexibility procurement. These insights helped contextualise the indicator assessment findings and
identify practical market issues.

Table 4.3 illustrates how document analysis and interview evidencewere utilised across the assessment
indicators. Document analysis was conducted for all indicators and remains the primary empirical
basis of the case assessment. Interview evidence was added selectively to serve the three functions
mentioned above. Interview findings were used to support, nuance, or challenge the document-based
assessment. Where interview evidence adds to or qualifies the documentary findings, this is explicitly
stated in the case assessments in Chapter 5.

4.3.2. Selection of interviewees
Interviewees were selected purposively. The aim was to collect targeted expert perspectives to ad-
dress particular evidence gaps identified in the document analysis, rather than to obtain a statistically
representative sample of all actors involved in LFMs. Each interviewee was chosen because their
professional experience aligned with one or more areas where public documents were incomplete,
ambiguous, or insufficient for assessing practical implementation.

The selected interviewees represented diverse stakeholder perspectives. For the Dutch case, inter-
views were conducted with the congestion service provider and TSO involved in congestion manage-
ment and flexible market design. These interviews offered insights from both the service provider and
system operator viewpoints regarding congestion management products, market coordination, base-
lines, and implementation barriers. In the French case, an academic expert with experience in distri-
bution network planning and collaborative R&D projects with DSO was interviewed to provide expert
insight into flexibility arrangements and implementation challenges. Additionally, an external expert
interview was conducted for cross-case validation and broader reflection on NCDR implementation.
Table 4.4 summarises the role of each interview in relation to the case assessment. The listed indica-
tors show where the interview evidence was expected to be most relevant.
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Table 4.4: Overview of interviewee selection

Case Interviewee
perspective

Selection
reason

Evidence
focus

Use in
assessment

France Academic expert
with DSO R&D
collaboration

Selected to provide
expert knowledge on
French distribution
network planning and
flexibility
arrangements.

Market coordination;
TSO–DSO
coordination.

France (MC2; MC4;
SOC1–SOC4; SOC8)

Netherlands CSP / service
provider

Selected to provide a
service provider
perspective on
GOPACS participation
and the practical use of
congestion
management products.

Market coordination;
baseline
methodology;
TSO–DSO
coordination.

Netherlands
(MC2–MC4;
BM1–BM5; SOC2;
SOC7)

Netherlands TSO / system
operator

Selected to provide a
system operator
perspective on Dutch
congestion
management and
ongoing
implementation under
the NCDR.

Market coordination;
baseline
methodology;
TSO–DSO
coordination.

Netherlands (PM1;
MC1–MC4;
BM1–BM3; SOC1;
SOC3–SOC8)

Cross-case Independent
consultant

Selected to provide
insights on baseline
methodology,
cross-case validation,
and broader
interpretation of NCDR
implementation.

Baseline
methodology.

France (BM1; BM5);
Netherlands (BM1;
BM2; BM5)

4.3.3. Design of interview questions
The interview questions were designed based on the assessment framework and the evidence gaps
identified during the document analysis. Reflecting the three functions described in Section 4.3.1 and
following the preliminary document-based interpretations, indicators with unclear evidence, ambiguous
interpretations, or limited information on practical implementation were identified and used to define the
main topics for the interview guides.

The interview guides were not identical for all interviewees. Instead, each guide was tailored to the inter-
viewee’s expertise and actor perspective. For the Dutch case, questions for market participants focused
on practical participation in LFMs, multi-market participation, delivery verification, and market barriers.
Questions for system operator experts concentrated more on product coordination, baseline setting,
TSO–DSO coordination, and future developments. For the French case, questions were adapted to
the expert’s knowledge of flexibility in distribution network planning and Enedis R&D activities.

This design ensured that all interviews followed a consistent analytical logic while allowing each inter-
view to focus on areas where the interviewee could provide the most relevant evidence. The complete
set of interview guides and questions is provided in Appendix B.

4.3.4. Format and use of evidence
The interviews were conducted as semi-structured expert interviews of approximately 30 to 45 minutes.
Each interview followed a predefined interview guide, but follow-up questions were asked when clar-
ification was needed or when relevant topics emerged during the discussion. Interviewees received
information about the research topic and interview focus in advance. Informed consent was obtained
from all interviewees.
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The interviews were conducted online in English. With the interviewees’ consent, the sessions were
recorded and automatically transcribed. The transcripts were then reviewed manually. This was nec-
essary because the automatic transcripts were sometimes fragmented or unclear. Relevant parts of
the transcripts were checked against the recording where needed.

The interview material was analysed manually by topic. The analysis focused on statements that were
relevant to the assessment indicators, case interpretation, or market development barriers. Relevant
extracts were grouped according to the main themes of the interview guide and the assessment frame-
work, such as procurement, market coordination, baseline methodology, TSO–DSO coordination, and
practical implementation barriers. This allowed the interview evidence to be linked to the document-
based assessment in a structured way.

The score for each indicator was primarily based on document analysis. Interview evidence was used
to complement this assessment when clarification, validation, or practical context was needed. In some
cases, interview evidence supported the document-based interpretation. In other cases, it nuanced the
interpretation or indicated that the preliminary score should be reconsidered. When interview findings
are used directly for assessment in Chapter 5, a separate interview evidence paragraph is included.

For interviews with organisational representatives, the evidence is presented as the interviewees’ pro-
fessional perspectives rather than as official organisational positions, unless explicitly stated otherwise.
This distinction is important because several interviewees discussed implementation challenges, prac-
tical experience, and possible future regulatory developments.

This chapter has explained the methodology used for the comparative case assessment. It described
the case study design, the selection of France and the Netherlands, the document analysis process,
and the role of expert interviews. Together, these methods provide the empirical basis for applying
the assessment framework developed in Chapter 3. The next chapter presents the results of this
assessment for the two selected cases.



5
Case assessment

This chapter applies the assessment framework to the French and Dutch cases. The assessment
covers four subcategories: procurement mechanism, market coordination, baseline methodology, and
TSO–DSO coordination. Each case starts with an overview of the national flexibility context. The
indicators are then assessed using documentary evidence and, where relevant, interview evidence.
The chapter ends with a cross-case comparison of the two cases. This comparison identifies similarities
and differences in their alignment with the NCDR-related requirements and provides the empirical basis
for the discussion in Chapter 6.

5.1. France
France represents one of the more mature and open flexibility markets in Europe. Independent ag-
gregators can participate across multiple markets, and France is often identified as one of the more
advanced Member States for demand-side flexibility (LCP Delta and smartEn, 2026). Compared with
other EU countries, France also has a relatively concentrated system operator structure. It has one
TSO, RTE, and one dominant DSO, Enedis, which is responsible for more than 95% of the distribution
grid. This institutional structure has supported the nationwide development of local flexibility arrange-
ments (European Commission and VITO, 2025).

At the same time, the French flexibility ecosystem is institutionally diverse. It includes aggregator par-
ticipation in wholesale and balancing markets, DSO-level flexibility procurement, network tariff reform,
flexible connection arrangements, and rules-based curtailment schemes (Eurelectric, 2025b). There-
fore, local flexibility market should not be regarded as the sole flexibility instrument in France. Instead,
they form part of a broader set of regulatory, tariff-based, contractual, and market-based tools for man-
aging network constraints.

Market-based local flexibility procurement exists at both TSO and DSO levels. At the transmission
level, RTE has initiated experimental flexibility tenders to manage network congestion. In 2021, RTE
conducted a survey to identify candidate zones where flexibility could serve as an alternative to grid
reinforcement, and later selected the Perquie zone in the Landes for its first experimental tender. This
TSO-level initiative remains in the pilot phase, with no activation volumes recorded to date (RTE, n.d.).
At the distribution level, Enedis has developed local flexibility tenders for congestion management and
voltage control in specific opportunity zones. The first call for local flexibility services was issued in
2020 (Enedis, n.d.). Although DSO procurement is now considered standard practice, the contracted
volume remains limited, with 46 MW contracted in 2024 (LCP Delta and smartEn, 2026).

For Enedis, local flexibility is not organised through one single mechanism. Instead, it forms part of a
wider toolbox for distribution network management. Four approaches are particularly relevant. First,
the ReFlex scheme represents a rules-based approach, where Enedis connects more generation ca-
pacity than traditional network design would allow and relies on curtailment when transformer limits are
reached. Second, network tariffs provide time-of-use signals to shift consumption, with TURPE 7 intro-
ducing new incentives such as solar off-peak periods. Third, smart connection or flexible connection
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agreements allow renewable generation to connect faster by accepting certain curtailment conditions.
Fourth, Enedis uses market-based local service tenders when flexibility can be more cost-effective than
conventional network reinforcement (Chondrogiannis et al., 2022).

This broader context is important for interpreting the French case. The existence of local flexibility
tenders does not mean that market-based procurement is the dominant flexibility tool in France. Enedis
local tender is part of a wider flexibility strategy. However, in the following assessment, the focus is
placed on Enedis local service tenders, because they are the French arrangement most directly related
to the NCDR requirements on market-based procurement of local services. Other instruments, such
as ReFlex, TURPE 7, and flexible connection agreements, are used as contextual evidence to explain
the broader French flexibility arrangements.

5.1.1. Procurement mechanism
The French procurement mechanism demonstrates a strong alignment with the NCDR requirements.
Enedis has established a formal, well-documented, tender-based system for procuring local flexibility
services, supported by recurring tenders, detailed contractual rules, and regulatory oversight by the
CRE. The procurement process is also integrated with network planning decisions through an ex-ante
economic assessment to determine whether flexibility offers a cost-effective alternative to reinforce-
ment. Operational responsibilities and procedures are clearly defined throughout the service lifecycle.
Certain limitations raise concerns regarding market accessibility.

Table 5.1: Assessment of procurement mechanism indicators in the French case

No. Indicator Score
Procurement mechanism
PM1 Existence of a formal market-based procurement

framework
3

PM2 Ex-ante assessment and justification of procurement need 3
PM3 Quality, fairness, and openness of procurement rules 2
PM4 Institutional and operational design of procurement 3

PM1. Assessment: Clearly aligned.

Document analysis: The French case has a formal and well-documented market-based pro-
curement arrangement for local flexibility services at the DSO level. Since 2020, Enedis has
organised local flexibility tenders, with regular calls for local flexibility services within defined
opportunity zones. The procurement process is supported by detailed tender and contract doc-
uments, which outline the contractual rules for service provision, activation, baseline method-
ologies, settlement, and operational responsibilities (Enedis, n.d.). This approach is also insti-
tutionally embedded. Reports from the Commission de Régulation de l’Énergie (CRE) discuss
the development of local flexibility procurement and the role of Enedis tenders within the French
flexibility landscape (Commission de Régulation de l’Énergie [CRE], 2025). Furthermore, Enedis
describes local flexibility as an integral part of its distribution network management strategy, iden-
tifying flexibility opportunities when they offer a cost-effective alternative to conventional grid re-
inforcement (Enedis, 2025c; Chondrogiannis et al., 2022).

PM2. Assessment: Clearly aligned.

Document analysis: The French arrangement includes a documented ex-ante assessment pro-
cess before local flexibility is procured. Enedis’ flexibility procurement is linked to the identifica-
tion of network constraints and the assessment of whether flexibility can provide a cost-effective
alternative to conventional network reinforcement (DSO Entity, 2026). A key component of this
process is the CritFlex methodology. According to CRE, CritFlex is used to determine Enedis’
willingness to pay for flexibility by considering avoided or deferred reinforcement costs, additional
network losses, and residual non-quality costs (Commission de Régulation de l’Énergie [CRE],
2025). The ex-ante assessment process is also embedded at the regulatory level. CRE moni-
tors the application of CritFlex through the TURPE 7 incentive regulation and requires Enedis to
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launch tenders with capacity reservation when flexibility can defer or replace network investment
(Commission de Régulation de l’Énergie [CRE], 2025). Furthermore, Enedis has publicly docu-
mented its willingness-to-pay approach in stakeholder consultations related to the ReFlex project
(Enedis, 2021). These arrangements demonstrate that flexibility procurement is preceded by a
structured assessment of network needs and economic efficiency.

PM3. Assessment: Partially aligned.

Document analysis: The French procurement process demonstrates a relatively high level
of transparency and procedural fairness. Enedis publicly publishes tender documentation. In-
formation on flexibility opportunities is also made available through the Enedis local flexibility
platform, enabling potential providers to determine whether their assets are located within eli-
gible procurement zones. Tender outcomes, including unsuccessful procurement rounds, are
publicly disclosed, and procurement rules are regularly discussed with stakeholders through
consultation processes (Enedis, n.d.).The arrangement is also broadly non-discriminatory and
technology-neutral. It permits the participation of consumption, generation, storage, and mixed
assets in its tender documentation (Enedis, 2025b). Furthermore, participation in other flexibility
mechanisms is permitted (Enedis, 2025b). However, practical barriers to market access remain.
Independent aggregators must establish the necessary BRP arrangements at the site level, cre-
ating additional administrative and contractual requirements that may be more burdensome for
smaller market participants (Chondrogiannis et al., 2022). In addition, Enedis does not disclose
its reserve price prior to tender submission, which may create information asymmetries between
the procuring system operator and potential service providers (Enedis, 2025b). Finally, despite
the formal openness of the procurement rules, participation remains concentrated among a small
number of providers, and several recent tenders have received limited or no valid offers (Com-
mission de Régulation de l’Énergie [CRE], 2025; Enedis, 2026).

PM4. Assessment: Clearly aligned.

Document analysis: The French local flexibility arrangement includes clearly defined institu-
tional responsibilities, operational processes, and supporting systems for procurement. The
Modèle de contrat specifies the roles of participants throughout the procurement and delivery
process. Enedis is responsible for identifying flexibility needs, launching tenders, activating ser-
vices, and performing settlement, while FSPs are responsible for managing flexibility portfolios
and delivering contracted services. Asset owner authorisation and BRP involvement are also
formally integrated through dedicated contractual arrangements. Operational procedures are
defined across the full service lifecycle. The contract establishes standardised processes for
activation, delivery verification, and settlement. It also defines communication channels for acti-
vation requests and data provision during the procurement procedure. The Service Observability
clause creates a contractual basis for future near real-time data exchange between Enedis and
FSPs (Enedis, 2021).

5.1.2. Market coordination
The French arrangement demonstrates amoderate level of market coordination. This subcategory eval-
uates how the French local flexibility arrangement interacts with other electricity markets and whether
coordination measures exist to support efficient participation across multiple services. While the ar-
rangement includesmechanisms for coordination with balancingmarkets and allows participation across
various flexibility services, several aspects of cross-market coordination remain under development. In
particular, coordination between local flexibility and alternative connection arrangements, as well as
more integrated approaches to information sharing and market coordination, have yet to be fully estab-
lished.
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Table 5.2: Assessment of market coordination indicators in the French case

No. Indicator Score
Market coordination
MC1 Coordination between local procurement and other

electricity markets
2

MC2 Coordination between flexible connection agreements and
local service markets

1

MC3 Cross-market participation arrangements 2
MC4 Protection against overlap and inconsistent positions 2

MC1. Assessment: Partially aligned.

Document analysis: The French local flexibility arrangements define several interaction mech-
anisms between local flexibility procurement and other electricity markets, particularly the bal-
ancing market. Public tender documentation establishes priority rules for situations in which
local flexibility services and balancing services are activated simultaneously, while contractual ar-
rangements provide BRP balance-correction procedures to ensure that flexibility activations are
reflected in settlement processes (Enedis, 2025b; Enedis, 2025a). Energy products in Enedis
LFM are defined to be procured once congestion occurs in the day-ahead or near real-time (DSO
Entity, 2026). However, the contract contains no explicit provisions describing how local flexibil-
ity procurement relates to day-ahead or intraday market participation. The interaction between
local flexibility procurement and wholesale markets is less clearly defined.

MC2. Assessment: Not aligned.

Document analysis: Flexible connection agreements in the French context are implemented
through flexible connection offers (ORA-MP). The CRE reports that ORA-MP has been increas-
ingly utilised, with 15 renewable parks connected under this arrangement in 2024 compared with
five in 2023 (Commission de Régulation de l’Énergie [CRE], 2025). Public tender documentation
confirms that sites subject to an alternative connection offer may participate in Enedis local flex-
ibility tenders, provided they comply with the relevant connection, operational, and grid-access
conditions (Enedis, 2024). This establishes compatibility between ORA-MP and local flexibil-
ity tenders. However, it does not define a substantive coordination mechanism between the
two arrangements. The Modèle de contrat V7 does not specify how flexible connection agree-
ment curtailment should interact with local flexibility tender activation for the same asset (Enedis,
2025a).

Interview evidence: The academic expert interview supports this interpretation. The intervie-
wee described flexible connection agreements and local flexibility tenders as two distinct mecha-
nisms with different triggers. A flexible connection agreement, described as a smart connection
in the interview, is negotiated at the connection stage as an alternative to a standard connection,
whereas local flexibility tenders address existing network constraints after connection. The inter-
viewee confirmed that smart connection is implemented for producers andmay later be extended
to storage assets but did not identify a formal operational coordination mechanism between the
two flexibility approaches.

MC3. Assessment: Partially aligned.

Document analysis: The French arrangement explicitly permits participation across multiple
flexibility mechanisms. Assets participating in Enedis local flexibility tenders are also allowed
to contribute to other mechanisms, including RTE’s balancing mechanism and other capacity-
reservation arrangements (Enedis, 2025a). This principle is further confirmed in Enedis’ tender
Q&A documents, which state that participation in multiple mechanisms is permitted if undertaken
by the same flexibility service provider (Enedis, 2025b). The arrangement also includes opera-
tional provisions supporting cross-market participation, which reduce the operational and finan-
cial risks associated with participation across multiple markets (Enedis, 2025b). However, the
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French arrangement does not implement the more advanced coordination mechanisms required
by the NCDR. Market participants wishing to participate in both local flexibility and balancing
markets must submit bids through separate platforms. No mechanism exists for bid forwarding
between Enedis and RTE, and no common information platform is currently used to coordinate
participation across markets. Recent initiatives, such as the Portail Flexibilité pilot project, indi-
cate progress in this direction, but these developments remain at the pilot stage and are not yet
part of the operational arrangement (EPEX SPOT, 2026).

MC4. Assessment: Partially aligned.

Document analysis: The French arrangement includes several rules to reduce the risk of dou-
ble selection, double activation, and inconsistent participation across flexibility mechanisms. The
Modèle de contrat V7 states that a site cannot be declared by different legal entities across the
local flexibility market, RTE’s balancing mechanism, system services, capacity reservation con-
tracts, and other flexibility schemes (Enedis, 2025a). The Enedis tender Q&A also confirms that
participation in several mechanisms is possible only if it is done by the same service provider,
who remains responsible for delivering the local flexibility service (Enedis, 2025b). The Q&A
also refers to priority rules for cases where local flexibility and the balancing mechanism are
activated at the same time for the same asset (Enedis, 2025b). This provides a procedure for
managing conflicting activations, although the detailed priority rules are defined mainly through
RTE’s market rules. However, these safeguards are mainly contractual and procedural. They
do not show a fully integrated cross-market coordination platform.

Interview evidence: The academic expert interview supports this assessment. The interviewee
explained that the participation restriction is linked to system security. If the same capacity is
committed to several services and is not available when needed, this can create a risk for system
stability. This confirms that the French rules are designed to reduce double commitment and non-
delivery risk. However, this does not indicate a cross-market coordination process.

5.1.3. Baseline methodology
The French arrangement demonstrates a relatively advanced approach to baseline methodologies and
verification processes. This subcategory assesses how baseline methods are defined, validated, and
supported by the necessary governance and data arrangements. The French arrangement includes a
comprehensive set of baseline methodologies, detailed validation procedures, and well-defined data
requirements. However, several institutional elements required by the NCDR, such as national-level
governance and stakeholder involvement in baseline method development, remain only partially devel-
oped.

Table 5.3: Assessment of baseline methodology indicators in the French case

No. Indicator Score
Baseline methodology
BM1 Existence of a formal baseline methodology 2
BM2 Clarity of baseline institutional responsibilities 2
BM3 Existence of a clear baseline validation process 3
BM4 Data requirements and data sharing 2
BM5 Quality of baseline methods 2

BM1. Assessment: Partially aligned.

Document analysis: The French arrangement includes a formal and explicit baseline methodol-
ogy for local flexibility services. TheModèle de contrat establishes rules for defining, calculating,
validating, and applying baselines across different asset types, including consumption, gener-
ation, and mixed sites. Multiple baseline methodologies are available, including pre-activation
reference methods, forecast-based methods, and historical data approaches (Enedis, 2025a).
The arrangement also includes some coordination with other flexibility mechanisms. For exam-
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ple, Enedis may recognise baseline approval already completed under RTE’s balancing mech-
anism, which reduces duplication for participating resources but does not imply one common
Enedis–RTE baseline methodology (Enedis, 2025a). Therefore, the baseline methodology is
defined within the Enedis local flexibility mechanism. It is not presented as a common national
methodology jointly developed by system operators and formally approved at national level. It
does not fully meet the NCDR expectation of a national baseline methodology.

Interview evidence: The independent consultant interview supports this interpretation. The in-
terviewee confirms the baseline methodologies are more explicitly defined and subject to greater
scrutiny in France. Flexibility providers must clarify which baseline method they use and how
they check its accuracy. This confirms that France has a more formalised baseline arrangment.
However, the gap between the current methodology and NCDR requirements still exists.

BM2. Assessment: Partially aligned.

Document analysis: The French arrangement clearly defines responsibilities for implementing
baseline methods. The Modèle de contrat specifies the roles of Enedis and FSPs in baseline
selection, validation, and performance monitoring. FSPs are responsible for selecting suitable
baseline methods for their sites and providing the required information; Enedis is responsible for
checking the selected method, validating its performance, and applying the related monitoring
and penalty rules (Enedis, 2025a). However, the arrangement is less clear on the development
and proposal of baseline methods. Public documents do not show a formal process through
which relevant stakeholders can propose new baselining methods. Consultation processes ex-
ist, but they are not presented as a structured baseline method proposal process in the national
terms and conditions (Enedis, 2021). The documents also do not clearly define the respective
roles of Enedis, RTE, market participants, and the regulator in developing or updating baseline
methods.

BM3. Assessment: Clearly aligned

Document analysis: The French arrangement includes a clearly defined process for base-
line validation. It establishes comprehensive procedures for baseline development. Baseline
methodologies requiring certification must be approved by Enedis before use, while validated
methods are subject to continuous monitoring through periodic accuracy assessments. Addi-
tionally, the delivery of activated flexibility services is verified against the applicable reference
curve, providing a further check on the practical application of the baseline methodology during
service delivery. The arrangement also grants clear authority for accessing and using the data
required for validation. Enedis utilises metering data collected through its distribution network in-
frastructure to calculate reference curves, verify service delivery, and assess baseline accuracy.
Customer agreements explicitly authorise the collection and use of metering data for service
validation and settlement purposes. Furthermore, certain baseline certifications obtained under
RTE’s balancing mechanism can be recognised within the local flexibility arrangement, reducing
duplication and supporting consistency across flexibility services (Enedis, 2025a).

BM4. Assessment: Partially aligned

Document analysis: The French arrangement clearly specifies the data requirements neces-
sary for baseline implementation and validation. It defines the metering data used for baseline
calculation and service verification, with communicating meters operated by Enedis serving as
the primary data source. The arrangement also specifies data granularity requirements. Sites
with subscribed power up to 36 kVA are measured at 15 minute intervals, while larger sites
are measured at 5 minute intervals. In addition, the Service Observability provisions establish
requirements for higher frequency telemetry data should this functionality be activated in the
future. It further establishes a legal basis for sharing baseline data. Customer agreements
authorise Enedis to collect, use, and share relevant technical and contractual data with autho-
rised stakeholders. The arrangement also supports limited data exchange between Enedis and
RTE through the recognition of baseline certifications obtained under the balancing mechanism
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(Enedis, 2025a). However, data sharing remains primarily centred on Enedis as the main data
holder and coordinator, which does not yet provide a more extensive data sharing environment.
CRE identifies network observability and data exchange capabilities as areas requiring further de-
velopment to support more dynamic system operation (Commission de Régulation de l’Énergie
[CRE], 2025).

BM5. Assessment: Partially aligned

Document analysis: The French arrangement incorporates several features that enhance the
quality of baseline methodologies. It provides detailed definitions of the baseline methods used
for different asset types, thereby supporting transparency and recalculability, as the baseline cal-
culation process can be reproduced and verified by market participants. The methodology also
includes measures to improve accuracy and prevent abusive behaviour. Historical reference
periods exclude activation periods associated with local flexibility, balancing services, and other
flexibility mechanisms, reducing the risk of artificially inflated baselines. Additionally, baseline
methods are checked monthly against an absolute error threshold of 15%. During activation,
delivery is also monitored against contractual thresholds, and significant deviations may trigger
penalties (Enedis, 2025a). The methodology further supports the use of existing data where pos-
sible. Baseline calculations are based on data from Enedis operated communicating meters, and
certain baseline certifications obtained through RTE’s balancing mechanism can be recognised
within the local flexibility arrangement (Enedis, 2025a). However, not all quality principles are
explicitly addressed. Unbiasedness is not defined as a formal design objective, although some
methods include procedures that may reduce systematic estimation error. Rebound effects are
not explicitly considered in the baseline methodology.

Interview evidence: The independent consultant interview adds an important evidence. The
interviewee identified rebound effects as one of the most difficult unresolved issues in baseline
design. The interviewee explained that rebound depends on technology, location, and timing,
and that no country has solved it in a concrete operational way. It is also noted that France may
consider rebound only to a very limited extent. This supports the assessment that the French
arrangement is partially aligned, but still has a significant gap on rebound effects.

5.1.4. TSO-DSO coordination
The French case demonstrates partial alignment with the system operator coordination requirements.
RTE and Enedis have established several coordination mechanisms among various flexibility tools.
However, the French arrangement is still evolving. Public documents reveal practical coordination
between RTE and Enedis, but several NCDR requirements are not yet fully evident in the current local
flexibility arrangement. This is particularly true for observability, grid prequalification, temporary limits,
trade-position consistency, and structured data exchange. Therefore, the following indicators assess
France as a case with clear coordination foundations but also significant implementation gaps.
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Table 5.4: Assessment of TSO–DSO coordination indicators in the French case

No. Indicator Score
TSO-DSO coordination
SOC1 Existence of a formal national coordination framework 1
SOC2 Establishment and maintenance of DSO observability

areas
0

SOC3 Coordinated forecasting and detection of local system
issues

2

SOC4 Coordination for solving congestion and voltage issues
across systems

2

SOC5 Grid prequalification as a coordinated network security
process

NA

SOC6 Coordination through temporary limits NA
SOC7 Preservation of consistency of trade positions 1
SOC8 Coordination-related data exchange between system

operators
2

SOC1. Assessment: Not aligned.

Document analysis: The French case shows substantial coordination between RTE and
Enedis, but it lacks the formal national coordination arrangement required by the NCDR. RTE
and Enedis have worked on TSO–DSO coordination through a joint project since 2014, which
addresses issues such as voltage management, reactive power, distributed generation, and
information exchange at the TSO–DSO interface (Arnaud et al., 2017). Recent documents
indicate ongoing progress. The CRE highlights improvements in coordination between RTE
and Enedis for the joint management of flexibilities but emphasizes that this coordination must
continue and accelerate (Commission de Régulation de l’Énergie [CRE], 2025). This suggests
that the current arrangement remains incomplete. The Portail Flexibilité pilot, supported by
EPEX SPOT’s Localflex platform, represents another significant step. It aims to support reg-
istration, visibility of flexibility needs, bid selection, and reporting for RTE and Enedis (EPEX
SPOT, 2026). The main gap is the lack of formalisation and national coverage. Available evi-
dence also points to bilateral coordination between RTE and Enedis and experimental platform
development, but does not encompass all relevant system operators, including local DSOs.
The rencent DSO report indicate that the RTE-Enedis optimised coordination process will be
fully deployed by 2028 (DSO Entity, 2026).

Interview evidence: The expert interview supports this assessment. The interviewee con-
firmed that RTE and Enedis exchange information and are increasingly working on coordination.
However, the interviewee described the current coordination as limited, not automated, and of-
ten case-specific. For example, activation coordination may still rely on direct communication
between RTE and Enedis in certain cases. The interviewee also stated that a coordinated
TSO–DSO platform for flexibility would be needed in the future, but that its implementation
would take time. This suggests that coordination is recognised as necessary, but has not yet
been formalised as a national coordination arrangement.

SOC2. Assessment: Confirmed absent.

Document analysis: The French case demonstrates increasing attention to grid observability,
and the real-time observability of local services is under development (DSO Entity, 2026). CRE
identifies grid observability as essential for dynamic grid management and references ongoing
investments such as DERMS, NIO, and improved substation monitoring (Commission de Régu-
lation de l’Énergie [CRE], 2025). These initiatives aim to improve network visibility and data
exchange. The main challenge remains the integration of data flows into system operators’
information systems to fully utilise them. Additionally, these projects are expected to be poten-
tially operational by 2027 (Commission de Régulation de l’Énergie [CRE], 2025). Therefore,
the process for defining DSO observability areas is not yet in place.
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Interview evidence: The expert interview supports this assessment. The interviewee con-
firmed that observability and data exchange are active issues in France, particularly as dis-
tributed resources gain importance. However, the interview did not reveal the existence of a
formal observability process. Instead, the interviewee described the current TSO–DSO data
exchange as limited and not automated. The interviewee also stated that data exchange proto-
cols still need to be defined, not only between RTE and Enedis, but also with flexibility providers,
aggregators, and producers. This suggests that France is still developing the data and observ-
ability basis needed for coordinated flexibility management.

SOC3. Assessment: Partially aligned.

Document analysis: The French case shows coordination between RTE and Enedis for fore-
casting and detecting system issues, but the evidence is stronger for planning horizons than for
a fully developed short-term coordinated forecasting process. The 2017 CIRED paper shows
that RTE and Enedis have worked together since 2014 on operational planning and coordi-
nation (Arnaud et al., 2017). ReFlex and the S3REnR process also support identifying areas
where forecasted renewable injection may exceed firm grid capacity (Enedis, 2025c). The re-
cent DSO report describes a TSO–DSO coordination process in which RTE informs Enedis of
potential congestion, Enedis proposes possible solutions along with their costs, RTE conducts
simulations, and Enedis activates the most cost-efficient solution (DSO Entity, 2026). This
demonstrates that short-term forecasting and coordination are implemented in practice. How-
ever, the current process is still not fully aligned with the NCDR expectation of a structured
coordinated forecasting process among system operators. The DSO Entity report describes
the RTE–Enedis optimised coordination process as a multi-year project to be fully deployed
by 2028. It also identifies future needs such as more granular real-time grid monitoring for
forecasting, preventing, and solving congestion (DSO Entity, 2026). This confirms that current
operational forecasting capability still has gaps.

Interview evidence: The expert interview supports this assessment. The interview highlighted
short-term forecasting as a new challenge. For example, storage connected to distribution
networks may participate in transmission-level services while also creating constraints in the
distribution grid. This issue is still under study, suggesting that some cross-system effects are
not yet addressed through established operational forecasting practices.

SOC4. Assessment: Partially aligned.

Document analysis: The French case includes several mechanisms for addressing conges-
tion and voltage issues across systems. RTE and Enedis have worked on TSO–DSO coordi-
nation for several years (Arnaud et al., 2017). RTE also uses NAZA, an adaptive zone automa-
tion system, to manage network constraints through automated curtailment. CRE reports that
NAZA deployment is accelerating under TURPE 7 (Réseau de Transport d’Électricité [RTE],
2024; Commission de Régulation de l’Énergie [CRE], 2025). At the distribution level, Enedis
uses ReFlex, a rules-based curtailment system linked to the S3REnR process and coordinated
with RTE (Enedis, 2025c). The DSO report provides further evidence of operational coordi-
nation. RTE identifies potential congestion issues, Enedis proposes possible solutions along
with their associated costs, RTE evaluates these options and establishes operational limits at
the TSO–DSO interface, and Enedis implements the most cost-effective solution (DSO Entity,
2026). This shows that cross-system issue resolution exists in practice and includes both tech-
nical and economic coordination. However, the evidence also indicates that this coordination is
still developing. CRE characterises the broader use of local flexibility as mixed and notes that
contracted and activated volumes for local congestion management remain low (Commission
de Régulation de l’Énergie [CRE], 2025). The DSO Entity report also states that the optimised
RTE–Enedis coordination process is expected to be fully deployed by 2028, with operational
limits, data exchange, and ICT still under development (DSO Entity, 2026).

Interview evidence: The expert interview supports this assessment. The interviewee con-
firmed that RTE and Enedis exchange information, but described the current coordination as
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not fully automated. Coordination often follows a request and response pattern, where RTE
identifies a constraint and the DSO responds. It is also noted that activation coordination can
still rely on direct communication in specific cases. This confirms that practical coordination
exists, but still depends partly on informal operational interaction.

SOC5. Assessment: Insufficient evidence.

Document analysis: The French case involves several qualification steps for Enedis local flex-
ibility tenders. The local flexibility contract requires a Customer Agreement authorising Enedis
to access the relevant sites from the asset owner. It also requires BRP consent for injection
and mixed sites where the flexibility provider is not the BRP. In addition, Enedis certifies cer-
tain baseline methods and verifies the quality of the certified methods during implementation
(Enedis, 2025a). These elements show that Enedis assesses whether a site and its flexibility
service can participate in the local flexibility arrangement. However, the available public doc-
uments do not provide sufficient evidence to assess the grid prequalification required by the
NCDR. They do not indicate whether a formal grid security assessment is conducted by all
relevant system operators.

SOC6. Assessment: Insufficient evidence.

Document analysis: The Enedis local flexibility arrangement outlines how Enedis activates lo-
cal flexibility services and how flexibility providers report product unavailability (Enedis, 2025a).
Some operational coordination between RTE and Enedis also exists within the French sys-
tem (Arnaud et al., 2017). However, the available public documents do not provide sufficient
evidence to determine whether a temporary limits process is in place. The local flexibility con-
tract does not describe a separate procedure by which Enedis or impacted system operators
establish temporary network limits for flexibility providers before activation. Additionally, the
evidence regarding RTE–Enedis coordination is general and does not specify temporary limits
for local flexibility services.

SOC7. Assessment: Not aligned.

Document analysis: The French case includes mechanisms to address the effect of local
flexibility activation on BRPs and suppliers. The Enedis local flexibility contract includes BRP
balance correction and supplier compensation arrangements. Flexibility activations are treated
as instructed imbalances when calculating the final BRP position (Enedis, 2025a; Chondrogian-
nis et al., 2022). This shows that the French arrangement recognises that LEM activation can
affect BRPs. However, this mechanism operates post-activation. It corrects the settlement
impact, but it does not maintain trade-position consistency before gate closure. Public doc-
uments do not show an opposite direction activation by Enedis or RTE to restore the BRP
position within the relevant market window. The currently low volume of local flexibility may
explain why Enedis and RTE do not yet anticipate significant system imbalances resulting from
LEM activations (Chondrogiannis et al., 2022).

SOC8. Assessment: Partially aligned.

Document analysis: The French case shows that data exchange between RTE and Enedis
already exists. The Enedis local flexibility contract allows Enedis to use and transmit technical
and contractual data to relevant stakeholders, such as RTE. It also references data exchanged
with RTE for the operational implementation of the balancingmechanism (Enedis, 2025a). How-
ever, the current data exchange does not yet constitute a structured coordination process cov-
ering all NCDR-related requirements. The available documents do not clearly define the scope
or review process for coordinating data exchange. They also do not clarify how this data ex-
change supports grid prequalification, temporary limits, or assessments by impacted system
operators. The New Operational Interface (NIO) project represents a significant development.
CRE states that RTE and Enedis are collaborating on the NIO project to modernise grid man-
agement processes between them, from three-year advance planning to real-time operations.
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The project aims to coordinate constraint management, leverage distribution grid resources,
and balance operations in alignment with grid constraints. However, these new processes are
expected to be implemented gradually between 2027 and 2029, so NIO is not yet an operational
arrangement (Commission de Régulation de l’Énergie [CRE], 2025).

Interview evidence: The expert interview supports this assessment. The interviewee con-
firmed that data exchange is a critical area of development but described the current data ex-
change process as not fully automated. The interviewee also noted that data exchange must
be defined not only between the TSO and DSO, but also with flexibility providers, aggregators,
and producers. This indicates that the current arrangement is still evolving.

5.2. Netherlands
The Netherlands has one TSO, TenneT, and several DSOs, including Enexis, Liander, Stedin, Coteq,
Rendo, and Westland Infra. It is often regarded as one of the more advanced European examples of
market-based flexibility procurement, which is mainly interpreted in this case as redispatch. Two main
redispatch approaches exist for system operators in the Netherlands. The first is GOPACS, a coordi-
nated platform used by the TSO and DSOs. The second is Reserve Power Other Purposes (ROP), a
direct TenneT redispatch channel through platform RESIN used by the TSO (TenneT, 2023). The TSO
interview indicated that ROP has much higher redispatch volumes than GOPACS. However, GOPACS
remains important for this thesis because it is the most visible joint TSO–DSO platform. Since 2018,
approximately 1,280 MWh has been secured by DSOs through GOPACS (LCP Delta and smartEn,
2026). Therefore, GOPACS is used as the main Dutch case for assessing market-based local flexibility
procurement, while RESIN/ROP is used as supplementary evidence.

GOPACS is not a standalone local flexibility marketplace. It is an add-on mechanism connected to
existing electricity trading platforms, including EPEX SPOT, ETPA, and the upcoming Nord Pool (Eur-
electric, 2025b). Through these platforms, market participants can offer flexible capacity for congestion
management and voltage control services. GOPACS enables Dutch grid operators to use flexible ca-
pacity when there is a temporary constraint at a specific grid location. By linking flexibility activation
to the timing and location of congestion, GOPACS aims to ensure that flexibility is used efficiently and
transparently, without creating new constraints elsewhere in the grid (GOPACS, n.d.).

GOPACS currently includes several congestion management products with different degrees of con-
tractual and market-based design. These include capacity limitation contracts (CLC), capacity steer-
ing contracts (CSC), Time Duration Transport Right (TDTR), mandatory bidding contracts, and redis-
patch (GOPACS, n.d.). CLC-T/CSC-T refers to capacity limitation or steering within fixed time windows,
whereas CLC-A/CSC-A allows the grid operator to activate capacity limitation or steering when conges-
tion is anticipated, typically on a day-ahead basis. TDTR is better understood as a flexible connection
arrangement for TenneT-connected users. In contrast, redispatch and mandatory bidding contracts are
more directly related to market-based congestion management.

RESIN/ROP applies mainly to larger connected parties with a connection capacity greater than 60 MW
that submit redispatch bids directly to TenneT. These bids are used to resolve transport problems and
are selected where they are effective in reducing power flows over overloaded grid elements, at the
lowest possible cost (TenneT, 2024).

For the NCDR assessment, this distinction is important. CLC-T/CSC-T and CLC-A/CSC-A resemble
bilateral or rule-based contractual instruments, because capacity limits, activation conditions, and com-
pensation are largely predefined. TDTR is closer to a flexible connection arrangement. Therefore, the
most relevant Dutch products for evaluating market-based procurement are redispatch and the market
delivery component of mandatory bidding contracts. Redispatch is the clearest market-based approach,
because activation is based on submitted bids. This includes redispatch through GOPACS and direct
redispatch channels such as ROP. Mandatory bidding contracts are more hybrid. The obligation to
participate is contractual, but the delivery of flexibility still occurs through redispatch bids. This makes
the Dutch case analytically interesting because it combines voluntary market participation, direct TSO
redispatch channels, and contractual mechanisms designed to ensure sufficient flexibility availability.
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5.2.1. Procurement mechanism
The Dutch case is strongly aligned with the procurement mechanism requirements. Evidence shows
that market-based procurement is both legally grounded and operationally implemented. Procurement
is linked to identified congestion management needs and conducted through market-based processes
with publicly available operational information. The Dutch model differs from a standalone platform
because it is embedded within existing electricity trading structures. However, this does not reduce
its alignment with the NCDR direction. It demonstrates that market-based procurement can be organ-
ised through a market intermediary arrangement. Table 5.5 displays the scores for the procurement
mechanism indicator assessment.

Table 5.5: Assessment of procurement mechanism indicators in the Dutch case

No. Indicator Score
Procurement mechanism
PM1 Existence of a formal market-based procurement

framework
3

PM2 Ex-ante assessment and justification of procurement need 2
PM3 Quality, fairness, and openness of procurement rules 3
PM4 Institutional and operational design of procurement 3

PM1. Assessment: Clearly aligned.

Document analysis: Redispatch is recognised as one of the congestion management services
available to grid operators under the supervision of ACM (Autoriteit Consument & Markt, n.d.-a).
This legal basis is also reflected in official Dutch documents. Article 9 of the Netcode elek-
triciteit specifies that grid operators procure congestion management services through two main
products: the redispatch product in Bijlage 11 and the capacity limitation product in Bijlage 12
(Autoriteit Consument & Markt, n.d.-b). GOPACS and ROP both provide the operational plat-
form for implementing redispatch. GOPACS connects grid operators’ congestion management
needs with intraday redispatch bids submitted by market participants, thereby turning the legal
requirement into an active market-based process (GOPACS, n.d.-j). This logic is also reflected in
mandatory bidding contracts. Enexis explains that a redispatch biedplichtcontract, or mandatory
bidding contract, requires a market participant to submit bids when congestion management is
needed, and that these bids are then used through the redispatchmechanism (Enexis Netbeheer,
n.d.).

The other redispatch approach, the ROP product specification, indicates that CSPs can submit
redispatch bids directly to TenneT to resolve transmission-level congestion (TenneT, 2024).

Interview evidence: The TSO interview clarifies that GOPACS should not be understood as the
full Dutch redispatch arrangement. TenneT also uses other redispatch channels, including direct
bids submitted to TenneT through RESIN/ROP and direct operational communication with large
connection points or power plants. The ROP documents confirm that redispatch bids can be sub-
mitted directly to TenneT and selected to solve transport problems at the lowest possible cost
(TenneT, 2024). This indicates that Dutch market-based redispatch is broader than GOPACS.

PM2. Assessment: Partially aligned.

Document analysis: The Dutch arrangement includes an ex-ante assessment step before grid
operators procure or reject congestion management solutions. When physical congestion is an-
ticipated, the grid operator must first announce the expected congestion and investigate whether
congestion management can be applied in the relevant area (Rabobank, 2024; Autoriteit Con-
sument & Markt, 2022; Autoriteit Consument & Markt, n.d.-b). However, this process is mainly
congestion triggered. It does not amount to a systematic cost benefit comparison between flex-
ibility procurement and network expansion. Recent DSO-level reporting indicates that, in the
Dutch case, financial limits on flexibility expenditure may be applied instead of a full cost-benefit
analysis (DSO Entity, 2026). This suggests that the Dutch arrangement has a practical decision
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process for applying congestion management, but not a complete economic assessment for flex-
ibility approach.

PM3. Assessment: Clearly aligned.

Document analysis: The Dutch redispatch arrangement under GOPACS provides procurement
rules that are objective, transparent, non-discriminatory, and technology-neutral. GOPACS en-
ables market participants to submit redispatch bids through connected trading platforms, and
the mechanism does not favor any specific technology type. Participation depends on whether
an asset can adjust generation or consumption in response to congestion management needs.
Market participants determine the size and price of their offers, supporting a technology-neutral
and market-based procurement approach (GOPACS, n.d.-i; Rabobank, 2024). The arrange-
ment treats bids non-discriminatory. Bids submitted under mandatory bidding obligations do
not receive priority over voluntary bids simply because they are mandatory. GOPACS selects
the combination of bids that resolves congestion at the lowest societal cost (Rabobank, 2024;
GOPACS, n.d.-i). Transparency is ensured through the public availability of congestion infor-
mation and historical redispatch data. GOPACS publishes redispatch market announcements
and historical market activity data, making the mechanism’s operation visible to market partici-
pants and external observers (GOPACS, n.d.-h). Overall, the redispatch and mandatory bidding
arrangements provide clear evidence of quality, fairness, and openness in procurement rules.

ROP provides supplementary evidence for the Dutch redispatch arrangement. The ROP prod-
uct specification defines the role of CSP, bid submission, activation, and settlement processes.
It also states that ROP bids are selected when they effectively reduce power flows over over-
loaded grid elements at the lowest possible cost (TenneT, 2024). This supports the assessment
that Dutch redispatch is based on clear product rules and transparent operational criteria. Larger
connected parties with a connection capacity above 60 MW are required to submit redispatch
bids directly to TenneT, while smaller connections can choose between GOPACS channels and
TenneT channels (Autoriteit Consument & Markt, n.d.-b;TenneT, 2023). This shows that the
Dutch redispatch arrangement is not organised through one single channel, but the channel
rules are explicitly defined. Overall, the existence of different channels does not undermine the
assessment, because the distinction between GOPACS and direct TenneT redispatch is docu-
mented and rule-based.

PM4. Assessment: Clearly aligned.

Document analysis: The Dutch redispatch arrangement is supported by well-defined actor
roles, operational procedures, and IT systems. Institutional roles are distributed among sev-
eral actors. ACM sets and supervises congestion management rules; grid operators identify
congestion-management needs; GOPACS coordinates the redispatch process; CSPs support
bidding and settlement; and connected trading platforms provide the market infrastructure. It
explicitly states that GOPACS is not a trading platform itself but collaborates with trading plat-
forms such as ETPA and EPEX SPOT to connect grid operators’ flexibility needs with market
bids (GOPACS, n.d.-i). The operational process is also standardised. GOPACS describes a
registration and pre-qualification process in which connected parties and CSPs create accounts,
register their connections, and have those connections pre-qualified by grid operators before
use (GOPACS, n.d.). Once congestion management is required, grid operators place orders for
flexible capacity on GOPACS, and CSPs place bids on connected energy trading platforms. This
indicates that the procurement process has been translated into an executable workflow. The
supporting IT systems are fully operational. GOPACS provides technical documentation for API-
based processes (GOPACS, n.d.-e). Additionally, GOPACS has introduced a new algorithm that
combines bids from connected trading platforms into a single virtual order book. This allows bids
from different platforms, with varying volumes or durations, to be matched into a balance-neutral
solution (GOPACS, 2025). Public data on redispatch announcements and historical market ac-
tivity further demonstrate that the arrangement is active and data supported (GOPACS, n.d.-h).

ROP provides supplementary evidence that direct TenneT redispatch is also organised through



Chapter 5. Case assessment 50

defined procedures. The ROP product specification sets out the CSP role, bid submission, acti-
vation and settlement (TenneT, 2024). This indicates that the broader Dutch redispatch arrange-
ment is supported by both joint TSO–DSO platform processes and direct TenneT procedures.

5.2.2. Market coordination
The Dutch case demonstrates a relatively high degree of alignment with the market coordination re-
quirements. Its main strength is that flexibility procurement is integrated with existing electricity market
processes and congestionmanagement arrangements. This provides a basis for coordinating products,
market timeframes, and market participants. At the same time, the Dutch redispatch arrangement is
broader than GOPACS alone. TenneT also uses direct redispatch channels, including RESIN/ROP.
The channel strategy distinguishes these approaches mainly by connection size and bidding obligation.
GOPACS is used as the main case for market coordination because it is the visible joint TSO–DSO
platform and is linked to existing trading platforms. Therefore, the following indicators mainly assess
the GOPACS-based arrangement.

Table 5.6: Assessment of market coordination indicators in the Dutch case

No. Indicator Score
Market coordination
MC1 Coordination between local procurement and other

electricity markets
3

MC2 Coordination between flexible connection agreements and
local service markets

3

MC3 Cross-market participation arrangements 2
MC4 Protection against overlap and inconsistent positions 2

MC1. Assessment: Clearly aligned.

Document analysis: The Dutch arrangement defines how local service procurement through
GOPACS interacts with existing electricity market processes. Different GOPACS products oper-
ate across various market timeframes. Capacity limitation contracts address more predictable
congestion before or around the day-ahead stage, while redispatch provides a short-term instru-
ment closer to the intraday timeframe (GOPACS, n.d.-j). In GOPACS Redispatch, participants
submit bids via connected platforms, such as EPEX SPOT and ETPA, and these bids include lo-
cational information and are made available to grid operators. The collaboration between EPEX
SPOT andGOPACS demonstrates that redispatch utilizes the same trading infrastructure as con-
tinuous intraday trading, while serving the specific purpose of congestion management (EPEX
SPOT, 2023). In addition, redispatch is designed to remain balance neutral. A local redispatch
action is matched with a counter-bid outside the congested area, allowing local congestion to be
resolved without disturbing the balancing market (GOPACS, n.d.-j).

Interview evidence: The TSO interview clarifies that GOPACS redispatch should not be under-
stood as ordinary intraday trading. Although redispatch bids utilize intraday trading platforms,
the redispatch process itself is a separate congestion management procedure. The interview
also confirms that GOPACS is not the only redispatch channel used by TenneT. Other direct
redispatch channels exist, but GOPACS remains the main platform for assessing market coordi-
nation in this case.

MC2. Assessment: Clearly aligned.

Document analysis: The Dutch case provides an explicit mechanism for coordinating flexi-
ble connection agreement product with market-based procurement for local service. Within the
GOPACS product structure, TDTR, a flexible connection type product, and redispatch, a local
procurement product, serve complementary congestion management functions across different
time horizons. TDTR is designed for companies directly connected to TenneT’s high-voltage
grid and guarantees access to contracted transport capacity for at least 85% of the hours in a
year, while allowing TenneT to impose partial limitations during the remaining hours (GOPACS,
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n.d.-l). Coordination between TDTR and congestion management services is addressed in the
Dutch regulatory process. In the 2025 code decision, ACM confirmed that a capacity steering
contracts (CSC) can be combined with a TDTR under certain conditions. ACM further stated
that when a party holds both a TDTR and a capacity control contract, it must be clear at all
times whether the TDTR and/or the congestion management service is being used (Autoriteit
Consument & Markt, 2025). This directly mitigate the risks of double counting and uncertainty.
Operationally, the Dutch arrangement also structures the coexistence of different congestion
management instruments through GOPACS. Academic research on the Dutch case analyses
the coordination between capacity limitation contracts and redispatch contracts within a single
congestion management process (van der Holst et al., 2026). Therefore, within the assessed
GOPACS arrangement, the relationship between flexible connection agreement and local ser-
vice market procurement is explicitly recognised and operationally structured.

Interview evidence: The CSP interview provides additional insight into the practical role of flex-
ible connection arrangements. The interviewee explained that TDTR and similar arrangements
of flexible connection agreement are primarily valued because they enable faster grid access
under constrained network conditions. In practice, these arrangements are typically accompa-
nied by mandatory redispatch participation. Specifically, mandatory bidding contracts often ac-
company TDTR. This bundling establishes a direct operational link between flexible connection
agreements and market-based congestion management at the contract level.

The TSO interview further clarifies how these products are coordinated in practice. The intervie-
wees emphasised that TDTR should be distinguished from congestion management products
because TDTR is a grid connection contract rather than a procured congestion product. In con-
trast, CSC is a day-ahead congestion management product, while redispatch is an intraday
congestion management product. This distinction shows that the Dutch arrangement separates
flexible connection agreements and market-based congestion products by legal nature and op-
erational timeframe. At the same time, the interviewees explained that TDTR and CSC can be
operationally adjacent because both may be relevant in the day-ahead timeframe. In such cases,
TenneTmust decide which instrument to activate based on cost optimisation and product-specific
constraints, such as the annual limitation on TDTR activation. This confirms that coordination
between flexible agreement connection and congestion management products is also consid-
ered in daily operational decision-making.

MC3. Assessment: Partially aligned.

Document analysis: The Dutch arrangement enables participation across platforms, and to
some extent across markets, but it does not implement bid forwarding as required by the NCDR.
Within GOPACS, cross-platform activation allows bids from different connected trading platforms
to be combined into a single virtual order book. This increases the available flexibility pool and im-
proves the chance of finding a cost-effective redispatch solution (GOPACS, 2025). However, this
function mainly coordinates bids across trading platforms within the redispatch process, which
cannot be interpreted as a full bid forwarding mechanism between different electricity markets.
GOPACS also recognises that flexible capacity may be used in other electricity markets, such
as FCR, aFRR, mFRR, or the imbalance market, provided that the CSP and BRP coordinate the
use of capacity and prevent double use or conflicting activations (GOPACS, n.d.-g). This indi-
cates that multi-market participation is not excluded by design. However, public documentation
does not show a bid forwarding mechanism.

Interview evidence: The CSP interview supports this interpretation. The interviewee explained
that flexible assets may be active in several markets, but the same capacity is not necessarily
offered simultaneously in all of them. The capacity is allocated across markets according to
technical constraints and commercial value. Assets already contracted for balancing services
are generally excluded from mandatory redispatch participation, while only uncontracted “free
volume” is made available for congestion management. This suggests that multi-market partic-
ipation exists in practice, but it is managed through portfolio allocation by the service provider
rather than through an integrated bid forwarding process.
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The TSO interview further confirms that a more integrated architecture between intraday trading
and redispatch has not been fully implemented. The interviewees distinguished between an ”el-
egant” design, in which one intraday bid could also be used for redispatch, and a less integrated
design, in which market parties trade in the intraday market and submit separate redispatch bids
when congestion is announced. They indicated that the more integrated design had been con-
sidered, but was not implemented by the connected trading platforms. This evidence supports
the assessment that the Dutch arrangement enables cross-platform activation and allows cross-
market participation, but lacks a clear operational bid forwarding arrangement.

MC4. Assessment: Partially aligned.

Document analysis: Within GOPACS-based congestion management, the Dutch arrangement
includes strong safeguards against double selection. Redispatch bids are submitted through con-
nected trading platforms, and once matched and executed, they are removed from the relevant
order book. Additionally, GOPACS’ cross-platform activation function combines bids from con-
nected trading platforms into a single virtual order book. This enables coordinated bid selection
across platforms and reduces the risk of double selection (GOPACS, n.d.-g). The counter-bid
mechanism also helps maintain consistent market positions by ensuring that local redispatch
actions remain balance neutral. However, safeguards are less explicit when the same flexible
capacity is used across congestion management and other energy markets, such as balancing
markets. GOPACS states that flexible capacity offered through GOPACS can often also be used
in other markets, but this requires coordination with the CSP and BRP to avoid double use of
capacity or conflicting activations (GOPACS, n.d.-g). Thus, cross-market participation is possi-
ble, but the prevention of double activation across market types relies primarily on operational
coordination by market participants and service providers.

Interview evidence: The CSP interview confirms that protection against double use and con-
flicting activations is primarily achieved through portfolio management by CSPs and BRPs. Ac-
cording to the interviewee, capacity already committed to other services is generally not offered
in redispatch markets, thereby reducing the risk of overlapping commitments. The interviewee
also noted that TenneT can distinguish deviations resulting from different market activations, sug-
gesting that conflict prevention is partly supported through settlement arrangements. However,
the interview still implies that avoiding conflicts depends largely on operational management by
market participants rather than on fully automated cross-market safeguards. This evidence sup-
ports the assessment that coordination mechanisms exist but are not yet fully integrated across
markets.

The TSO interview adds an important nuance. The interviewees confirmed that preventing dou-
ble activation is primarily the responsibility of the market party submitting the bid. They also
explained that an IT-level mechanism has been conceptually developed to remove or lock a bid
from the intraday market when the same flexibility is activated for congestion management. How-
ever, this mechanism has not yet been fully implemented by most connected trading platforms.
Therefore, the interviewees characterized this issue as a future operational challenge rather than
a fully resolved feature of the current arrangement.

5.2.3. Baseline methodology
The baseline methodology subcategory is particularly important in the Dutch context because it shows
a difference between the Dutch prognosis-based design and the NCDR expectation of formal baseline
rules. In GOPACS redispatch, the reference point is embedded in the participant’s existing market
schedule or market position. In ROP, the T-prognosis performs a similar operational role. However,
these references are not the separately calculated statistical baselines. Therefore, the Dutch arrange-
ment can be understood as using a practical nominal baseline approach (DNV, 2024). This supports
activation and delivery verification, but it is not yet codified as a complete NCDR style baseline method-
ology.
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Table 5.7: Assessment of baseline methodology indicators in the Dutch case

No. Indicator Score
Baseline methodology
BM1 Existence of a formal baseline methodology 2
BM2 Clarity of baseline institutional responsibilities 2
BM3 Existence of a clear baseline validation process 2
BM4 Data requirements and data sharing 2
BM5 Quality of baseline methods 1

BM1. Assessment: Partially aligned.

Document analysis: The Dutch redispatch arrangement does not define a separate statistical
baseline methodology with explicit public rules for calculating a counterfactual level of consump-
tion or injection. Instead, it relies on schedule-based or prognosis-based reference values. In
GOPACS redispatch, accepted buy and sell orders change the participant’s position compared
to the original schedule (GOPACS, n.d.-a). This indicates that the existing market schedule
or market position serves as the practical reference point for redispatch. The DSO report also
points out that the baseline for GOPACS is provided by the customers themselves, which could
be classified using the declarative baseline methodology (DSO Entity, 2026).

ROP provides similar supplementary evidence. The ROP product specification states that acti-
vated power is delivered relative to the T-prognosis at the time of activation and in addition to
the planned dispatch. The activated volume is then used for BRP imbalance correction (TenneT,
2024).

The TenneT forecast document further shows that forecasts are submitted one day in advance
and updated during the execution day, which supports the role of prognoses as formal opera-
tional references for grid security analysis (TenneT, 2021). This suggests that the T-prognosis
functions as an operational reference for activation and settlement. However, public documents
do not provide a complete baseline methodology and do not clearly specify how the schedule
or prognosis is validated. Based on document analysis, the Dutch case provides a practical
baseline approach, but not a fully formalised NCDR baseline methodology.

Interview evidence: The CSP interview supports this interpretation. The interviewee explained
that GOPACS redispatch relies on the asset’s market schedule and BRP nomination as opera-
tional reference points. Day-ahead and intraday positions define the expected delivery profile,
and redispatch activations modify this market position. Therefore, from the CSP perspective, a
separate baseline calculation is not necessary in practice.

The independent consultant interview further supports this assessment. The interviewee ex-
plained that GOPACS does not prescribe one baseline methodology, but relies on the prognosis,
E-program, or energy program submitted by the CSP. She described this as a form of ”nominal
baseline”, because the CSP submits what it expects to generate or consume and this schedule
is then used as the reference for flexibility delivery. She also noted that this is not an official term,
but a useful way to classify the Dutch approach.

The TSO interview adds a connection-point perspective. The interviewees explained that partic-
ipants submit a prognosis, which represents the expected withdrawal or injection before redis-
patch activation. When redispatch is activated, the activated volume is added to or subtracted
from the prognosis to establish an activation-adjusted reference for verification. The intervie-
wees also indicated that a national baseline methodology is being developed through the limita-
tion concept, which will apply not only to redispatch, but also to capacity steering contracts and
flexible connection arrangements. All of this demonstrates that a formal baseline methodology
is currently under development.

BM2. Assessment: Partially aligned.
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Document analysis: The Dutch redispatch arrangement establishes practical responsibilities
for implementing prognosis-based reference values. A forecast/prognosis must be submitted
one day in advance and updated during the execution day. Connected parties may submit fore-
casts themselves or outsource this task to a BRP, but they remain responsible for data quality.
Grid operators then use the submitted forecasts for grid security analyses and congestion pre-
vention (TenneT, 2021). The arrangement defines the responsibilities for submitting and using
prognosis-based reference values. However, it does not clearly specify who develops, approves,
or updates the baseline methods.

Interview evidence: The CSP interview supports this assessment. The interviewee explained
that GOPACS redispatch relies on the asset’s market schedule and BRP nomination as opera-
tional reference points.

Both TSO and independent consultant interview further clarifies the interpretation. The inter-
viewees explained that the prognosis is submitted by the service provider, and this submitted
schedule reflects what it expects to generate or consume. However, it was also noted that
GOPACS does not prescribe a single baseline methodology, but allows the CSP considerable
flexibility within the market schedule structure. Therefore, it does not outline a formal stakeholder
process for proposing, developing, or approving baseline methods.

BM3. Assessment: Partially aligned.

Document analysis: The Dutch redispatch arrangement includes clear processes for validat-
ing activation and delivery, but it does not define a process for validating baseline methods. In
GOPACS redispatch, activated participants are required to follow redispatch instructions, main-
tain reliable measurement and control, log delivered flexibility, and receive payment only after
verification of delivered MWh (GOPACS, n.d.-j).

RESIN/ROP provides similar supplementary evidence. The ROP product specification states
that activated power is delivered relative to the T-prognosis at the time of activation and in addi-
tion to the planned dispatch. The activated volume is then used for BRP imbalance correction
(TenneT, 2024).

The TenneT forecast document also provides relevant evidence regarding data usage. It states
that grid operators compare forecasted and measured values, provide quality feedback and
reports, and consult individual market participants about forecast quality (TenneT, 2021). This
suggests that grid operators have access to and utilize the data necessary to assess the quality
of prognosis-based reference values. However, this still differs from validating a formal baseline
method.

Interview evidence: The CSP interview supports this assessment. The interviewee explained
that GOPACS delivery is evaluated based on the updated market position following redispatch
activation. This means that validation focuses on physical delivery and consistency with the
market position.

The TSO interview explained that participants submit a prognosis before activation. When redis-
patch is activated, the activated volume is added to or subtracted from this prognosis to establish
an adjusted reference. Actual metered values can then be compared with this reference to ver-
ify delivery. However, the interviews do not indicate the existence of a formal baseline method
validation process.

BM4. Assessment: Partially aligned.

Document analysis: Public documents define data requirements and data-sharing arrange-
ments that partly coverminimumdata inputs, granularity, and sharing arrangements. For GOPACS
redispatch, the minimum data inputs are defined by the general forecast obligation. Market par-
ticipants must submit forecasts one day in advance and update them during the execution day.
These forecasts include expected production and consumption, encompassing both active and
reactive power (TenneT, 2021). In addition, GOPACS participants are required to register on
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the platform, submit bids via connected trading platforms, and operate reliable near real-time
measurement and control infrastructure, such as an EMS or telemetry system to support bid
execution and delivery verification (GOPACS, n.d.-j). The required granularity is partly defined.
Forecasts are submitted at 15-minute intervals and at the level of each individual grid connection
point (TenneT, 2021). Data-sharing routes are also partially defined. Parties directly connected
to TenneT submit forecasts to TenneT, while those connected to a DSO submit to the relevant
operator. Submission may be outsourced to a BRP, but the connected party remains responsible
for data quality. Grid operators provide feedback on forecast accuracy by comparing forecasted
values with actual measurements (TenneT, 2021).

For ROP, the minimum data inputs are defined within the bid specification itself, which includes
the preparation period, delivery period, direction, volume inMW, and grid location (TenneT, 2024).
After activation, the delivered power is measured relative to the T-prognosis, and an updated T-
prognosis must be sent to the grid operator immediately (TenneT, 2024). The required granularity
is more fully specified at the product level. ROP uses 15-minute intervals as its time unit and
identifies the relevant location through an EAN code (TenneT, 2024). Data sharing follows a
direct bilateral route. After activation, TenneT sends a transaction message to the supplier and
BRP specifying the transaction volume, price, bid reference, and the BRP imbalance correction
(TenneT, 2024). However, they are documented as operational data flows, not as one integrated
baseline data arrangement. They do not fully define how baseline data should be calculated,
validated, shared, and used under the NCDR.

Interview evidence: The CSP interview confirms the practical data logic. The interviewee ex-
plained that verification at the TenneT level is usually supported by measurements at the grid
connection or transformer level. This makes delivery verification relatively straightforward at
transmission level. However, DSO-level verification may be more difficult because of the larger
number of connections and less mature measurement infrastructure.

BM5. Assessment: Not aligned.

Document analysis: Public documents does not demonstrate that the Dutch prognosis-based
reference meets the required baseline quality principles. In GOPACS redispatch, the reference
is linked to the participant’s original market position, and payment depends on verified delivery
(GOPACS, n.d.-a; GOPACS, n.d.-j). This supports a basic level of transparency in the redispatch
transaction and helps reduce manipulation risk. However, the quality of the underlying sched-
ule or prognosis is not clearly validated as a baseline method. Recent DSO-level report also
raises concerns about the low quality of customer forecasts and baseline data, which may af-
fect flexibility activation and congestion management decisions on GOPACS(DSO Entity, 2026).
This weakens the evidence for accuracy and transparency. In addition, public documents do not
specify how rebound effects are assessed or managed.

ROP provides similar supplementary evidence. Activated power is delivered relative to the T-
prognosis at the time of activation, and the activated volume is used for BRP imbalance correc-
tion (TenneT, 2024). Therefore, the quality of the prognosis is not fully addressed, which creates
a gap with the NCDR requirements.

Interview evidence: The CSP interview supports this assessment. The interviewee explained
that redispatch verification is based on the adjusted market position and measured delivery.
However, rebound effects are not clearly addressed in the current commercial arrangement.

The independent consultant interview further clarifies the main gap. The interviewee described
the Dutch approach as a form of ”nominal baselining”, which can reduce manipulation risk be-
cause the reference is linked to the participant’s market position. However, she also identified
rebound effects as one of the most difficult unresolved issues in baseline design. Rebound ef-
fects depend on technology, location, and timing, and no clear Dutch procedure was identified
for addressing them.
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5.2.4. TSO-DSO coordination
The Dutch case demonstrates a relatively high level of alignment with the system operator coordination
requirements. However, the Dutch redispatch arrangement is broader than GOPACS alone. TenneT
also employs direct redispatch channels, including RESIN/ROP. These channels are mainly TenneT-
led instruments and are therefore less relevant for assessing TSO–DSO coordination. For this reason,
the system operator coordination assessment focuses mainly on GOPACS.

GOPACS is the most relevant Dutch arrangement for this subcategory because it is a shared platform
used by the TSO and multiple DSOs. Coordination between system operators is embedded in the na-
tional congestion management arrangement through both formal regulations and the shared GOPACS
platform. This provides the Dutch case with a clear institutional and operational foundation for coor-
dinating congestion management across network levels. At the same time, some NCDR concepts
extend beyond the current public documented Dutch arrangements. Requirements related to observ-
ability areas, grid prequalification, temporary limits, and broader coordination data exchange are only
partly visible in public sources.

Table 5.8: Assessment of TSO–DSO coordination indicators in the Dutch case

No. Indicator Score
TSO-DSO coordination
SOC1 Existence of a formal national coordination framework 3
SOC2 Establishment and maintenance of DSO observability

areas
2

SOC3 Coordinated forecasting and detection of local system
issues

3

SOC4 Coordination for solving congestion and voltage issues
across systems

2

SOC5 Grid prequalification as a coordinated network security
process

2

SOC6 Coordination through temporary limits 2
SOC7 Preservation of consistency of trade positions 3
SOC8 Coordination-related data exchange between system

operators
2

SOC1. Assessment: Clearly aligned.

Document analysis: The Dutch case has a formal national coordination framework for conges-
tion management. At the regulatory level, ACM’s 2022 code decision revised the congestion
management rules in the Netcode elektriciteit, extending their applicability beyond transmis-
sion networks to include distribution networks (Autoriteit Consument & Markt, 2022). This es-
tablishes a common legal basis for congestion management by Dutch grid operators. At the
operational level, coordination is institutionalised through GOPACS, a joint initiative of Dutch
grid operators that functions as a shared platform for coordinating market-based congestion
management (GOPACS, n.d.). GOPACS is described as a grid operator platform involving
TenneT, Stedin, Liander, Enexis Groep, and Westland Infra, designed to resolve congestion
while considering the network conditions of participating grid operators and national balance
maintenance (GOPACS, n.d.). This demonstrates that TSO–DSO coordination is not only a
general policy objective but is embedded in both national regulations and an operational plat-
form.

Interview evidence: The TSO interview reinforces this assessment. The interviewees ex-
plained that GOPACS is legally structured as a foundation jointly owned by the TSO and the
DSOs, with one of its purposes being to organise TSO–DSO interaction. The interview also
indicated that national agreements on processes and information exchange have been devel-
oped among the main parties involved in Dutch congestion management, including the TSO,
DSOs, BRPs, suppliers, closed distribution systems, and connected customers. This confirms
that the Dutch arrangement has a formal national coordination basis that extends beyond indi-
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vidual bilateral coordination.

SOC2. Assessment: Partially aligned.

Document analysis: Public documents do not demonstrate a process in which DSOs define,
maintain, and periodically reassess observability areas with relevant system operators. The
closest formal requirement is that grid operators must establish data exchange agreements
when a congestion area involves more than one network (Autoriteit Consument & Markt, n.d.-b).
However, this does not constitute a formal, ongoing observability area process. Concurrently,
DSO observability capabilities are being developed in practice. For example, Alliander has
implemented an open-source digital platform for capacity management, which includes real-
time substation data collection, short-term load and renewable energy forecasting, power flow
analysis, state estimation, and operator support tools (Eurelectric, 2025a). This suggests that
at least one major Dutch DSO has developed technical tools to support grid observability and
congestion management. Additionally, the TenneT forecast document indicates that DSOs pro-
vide forecast information to TenneT, enhancing forward-looking visibility of network conditions
(TenneT, 2021). Nevertheless, these developments do not amount to a national observability
area arrangement.

Interview evidence: The CSP interview supports this assessment. The interviewee had more
experience with TenneT congestion management than with DSO operation, and noted limited
visibility into DSO-level verification and measurement infrastructure. At the same time, the in-
terviewee identified Alliander as one of the more active DSOs in product development. This is
consistent with the document evidence. DSO observability capability is currently under devel-
opment but has not yet been formalised as a national observability area process.

SOC3. Assessment: Clearly aligned.

Document analysis: The Dutch case shows a coordinated process for congestion forecast-
ing and detection. In the GOPACS arrangement, the involved DSOs and TSO use load-flow
calculations together with a continuous forecasting process to identify upcoming congestion.
Once congestion is identified, it is registered in GOPACS, after which the platform can be used
to select and execute trades that resolve the congestion (Kok et al., 2022). GOPACS then
matches buy and sell orders in a way that resolves congestion at one location without creating
new constraints elsewhere in the grid, while selecting the most cost-efficient combination of
orders (GOPACS, n.d.-j).

Additional evidence from Alliander indicates that DSO side forecasting and grid analysis ca-
pabilities are also under development. Alliander employs OpenSTEF for short-term load and
renewable infeed forecasting, utilizing live measurements, historical data, and weather fore-
casts. These forecasts are integrated with the Power Grid Model, which supports power-flow
analysis and state estimation before congestion (Eurelectric, 2025a). However, GOPACS pri-
marily supports congestion registration and redispatch coordination after congestion has been
identified, while the earlier forecasting processes between system operators are less clearly
documented.

Interview evidence: The TSO interview offers valuable clarification. The interviewees ex-
plained that TSO–DSO forecast coordination operates outside GOPACS through bilateral in-
formation exchanges. DSOs provide forecasts for their distribution grids and submit daily prog-
nosis updates for their connection points with the HV grid. This confirms that forecast exchange
exists between system operators. However, the interviewees also noted that coordinated TSO–
DSO forecasting is still in its early stages, with current efforts focused on making the process
operational.

SOC4. Assessment: Partially aligned.

Document analysis: The Dutch arrangement includes mechanisms for coordinating conges-
tion solutions across network areas. GOPACS allows market participants to use flexibility to
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help solve congestion and voltage issues (GOPACS, n.d.-b). For redispatch, coordination is
supported by the counter-bid mechanism. A bid inside the congestion area is matched with an
opposite order outside the congestion area, so that local congestion can be relieved without
creating national imbalance (GOPACS, n.d.-d). GOPACS also uses an effectivity matrix. This
matrix records the expected effect of a bid on the congested grid element, based on network
calculations by the grid operator (GOPACS, n.d.-f). These mechanisms help ensure that se-
lected bids are relevant for solving the identified network constraint (GOPACS, n.d.-j). However,
the documents primarily demonstrate coordination within GOPACS redispatch. They offer lim-
ited evidence that cross-system congestion or voltage impacts are comprehensively managed
through coordination across TSO and DSO networks.

Interview evidence: The TSO interview provides important evidence. The interviewees ex-
plained that there is a function through which a DSO can restrict the use of certain assets if
they create congestion in the distribution-level system. However, the interviewees also stated
that this function is not yet operational in the current process. A more immediate short-term
concern is the interaction between balancing activation and local congestion. For example,
TSO balancing activations could exacerbate DSO congestion if many flexible assets in the
same local area are activated simultaneously. Overall, the Dutch arrangement includes clear
mechanisms for coordinated redispatch, but the designed safeguard against cross-system con-
gestion impacts is not yet operational, and coordination still relies on several parallel processes.

SOC5. Assessment: Partially aligned.

Document analysis: The Dutch arrangement includes a clear prequalification process at the
connection level. GOPACS states that connected parties and CSPs can create an account, reg-
ister their connections, and have those connections prequalified by the grid operators before
they can be used for congestion management (GOPACS, n.d.). It also states that CSP recog-
nition is nationwide and only needs to be completed once, but a separate prequalification must
be completed for each connection (GOPACS, n.d.-c). The registration page further explains
that asset prequalification is started by entering the EANs of the relevant assets or connections
(GOPACS, n.d.-k). This indicates that prequalification includes a specific grid connection check
by the relevant grid operator. However, this does not fully meet the NCDR requirements for grid
prequalification, which expect a coordinated assessment by both the connecting system oper-
ator and any impacted system operators. This assessment should consider whether service
delivery could create congestion, voltage issues, or other operational security risks.

Interview evidence: The TSO interview confirms this interpretation. Prequalification is con-
ducted by the system operator to which the active customer is connected. The process is
straightforward, primarily requiring the EAN code and 15-minute settlement measurements.
This indicates that an operational grid prequalification process exists in the Dutch context. The
interview also reveals that GOPACS serves as a central registration point. Market participants
can use a single national entry point, while GOPACS manages registration on behalf of the sys-
tem operators, simplifying the process for market participants. However, the interview did not
indicate that impacted system operators are systematically involved in assessing grid impacts
before approval.

SOC6. Assessment: Partially aligned.

Document analysis: GOPACS includes operational safeguards that perform a similar function
to temporary limits. Before redispatch bids are selected, the effect of a bid on the congested
grid element is assessed through effectivity calculations. GOPACS also matches buy and sell
orders in a way that resolves congestion without creating new constraints elsewhere in the
grid (GOPACS, n.d.-f; GOPACS, n.d.-j). These mechanisms help ensure that selected bids
support the network constraint they are intended to solve. However, these safeguards are not
the same as the formal temporary limits process required by the NCDR. Public documents do
not indicate a separate procedure by which connecting and impacted system operators can
establish or update temporary limits.
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Interview evidence: The TSO interview provides additional relevant evidence through the
concept of system operation limitations. The interviewees explained that this concept defines
limits that customers must adhere to after activation. It applies across several products, includ-
ing redispatch, capacity steering contracts, and TDTR. This approach aligns more closely with
the NCDR concept of temporary limits than with the GOPACS effectivity mechanism alone. At
the same time, the interviewees noted that the regulatory process is still ongoing, particularly
concerning the payment or penalty consequences when a customer exceeds these limits. The
interview also did not clearly indicate how impacted system operators can set or update such
limits.

SOC7. Assessment: Clearly aligned.

Document analysis: The Dutch redispatch arrangement is designed to maintain consistency
in trade positions. In GOPACS, a local redispatch bid is always matched with an equal and
opposite counter-bid outside the congestion area. GOPACS explains that the bid and counter-
bid together resolve the congestion while maintaining the national balance on the electricity
grid (GOPACS, n.d.-d). Additionally, since redispatch is executed through connected intraday
trading platforms, the accepted buy and sell orders are treated as normal market transactions.
Their effects are reflected in the usual trading and settlement processes. The CSP manages
the redispatch bid, while the BRP remains responsible for the portfolio balance. In this way,
local congestion management stays aligned with market positions.

Interview evidence: The CSP interview supports this assessment. The interviewee explained
that redispatch activations are reflected in updated BRP nominations and intraday market
schedules. Deviations are then handled through standard imbalance settlement.

The TSO interview adds further detail. The interviewees explained that, after redispatch acti-
vation, the market party must update its schedule or nomination with the TSO. The TSO then
expects the party to follow the updated schedule. If the party does not comply, the deviation
is settled through imbalance penalties. This demonstrates that nomination updates serve as
an operational mechanism to maintain trade-position consistency. It also clarifies that this con-
sistency is maintained at the connection point level. A BRP initially holds a market position at
the portfolio level, but this position is then allocated to connected parties and translated into a
prognosis at the connection point. Redispatch delivery is compared with the prognosis at the
relevant connection point. Therefore, trade-position consistency is maintained both through
BRP nominations and connection point prognoses.

SOC8. Assessment: Partially aligned.

Document analysis: The Dutch arrangement establishes a clear data exchange rule for con-
gestion management through GOPACS. GOPACS provides technical documentation for data
exchange, including APIs for flexibility messages (GOPACS, n.d.-e). It also publishes current
and historical redispatch information, such as market announcements, prices, and volumes
(GOPACS, n.d.-h). This demonstrates that data exchange supports both platform operation
and market transparency. However, the documents do not fully address the broader data ex-
change requirements of the NCDR, such as observability areas, temporary limits, or systematic
coordination with impacted system operators.

Interview evidence: The TSO interview reinforces the assessment that data exchange is ac-
tively being developed in the Dutch case. The interviewees explained that some national agree-
ments on data exchange processes have already been implemented, while others are still in
progress. One example is the information flow following independent CSP activation. When a
redispatch product is activated, the relevant BRPs are informed so they are aware of changes
affecting their customers. Subsequently, BRPs and BSPs receive detailed information neces-
sary for daily or monthly processes, such as forecasting, billing, and others. This is managed
through a national standard messaging system. The interview also reveals that data exchange
between DSOs and TSO exists for both planning and operational coordination. DSOs provide
longer-term forecasts, such as expected PV growth in their grids, and submit daily progno-
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sis updates for their connection points with the HV grid. These exchanges assist the TSO
in assessing potential congestion impacts across system levels. Therefore, the Dutch case
demonstrates strong practical data exchange arrangements for congestion management and
market coordination, but the evidence also indicates that not all NCDR-related data categories
are fully covered.

5.3. Cross-case comparison
To facilitate cross-case comparison, Figure 5.1 summarises the indicator scores at the assessment
subcategory level. The figure presents the average score for each subcategory in France and the
Netherlands, revealing a clear difference in the alignment profiles of the two cases. Both France and
the Netherlands have the same average score for the procurement mechanism, confirming that market-
based procurement is relatively well developed in both countries. The Netherlands scores higher in
market coordination and TSO–DSO coordination, reflecting the role of GOPACS and the stronger inte-
gration of congestion management with existing market and coordination arrangements. France scores
slightly higher on baseline methodology, mainly because the Enedis tender arrangement defines more
explicit baseline and validation procedures.

Figure 5.1: Cross-case comparison of average NCDR alignment scores by assessment subcategory

The spider chart suggests a stronger alignment profile for the Netherlands across the four selected
subcategories, while also illustrating the complementary strengths of the two cases. At the same time,
the figure should be interpreted with caution. The lower French score for TSO–DSO coordination partly
reflects missing public evidence, as two indicators in this subcategory were assessed as NA and ex-
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cluded from the average. Overall, the figure reflects the main cross-case finding: France performs
better in formal tender design and baseline arrangements, while the Netherlands excels in market co-
ordination and system operator coordination.

This chapter applied the assessment framework to the French and Dutch cases and compared their
alignment with the NCDR requirements. The assessment identified both common patterns and different
remaining gaps across the two national arrangements. These results provide the empirical basis for
Chapter 6, which examines the barriers observed in the two cases and discusses the implications of
the alignment findings for flexibility market development.



6
Discussion

Chapter 5 assessed how the French and Dutch flexibility market arrangements align with the NCDR
requirements. This chapter moves from the assessment results to their broader interpretation. Sec-
tion 6.1 first examines the main market development barriers observed in the two cases, organised
using the barrier categories introduced in the literature review. Section 6.2 then discusses three related
implications for the NCDR: the scope of NCDR harmonisation, how this scope is reflected differently
in the two national arrangements, and the limits of regulatory alignment when compared with the iden-
tified barriers. Based on these findings, Section 6.3 develops practical recommendations for France,
the Netherlands, and the further development and implementation of the NCDR. Finally, Sections 6.4
discuss the limitations of the research.

6.1. Barriers to market development
The case assessment shows the degree of alignment with the NCDR, but it does not capture all practi-
cal challenges to market development. This section examines the main barriers observed in the French
and Dutch cases. The barrier categories follow the literature review in Section 2.2.2, while the specific
barriers are identified from case evidence, including interviews and market observations. These iden-
tified barriers are compared with the assessment results from Chapter 5 in Section 6.2.3 to determine
the limitations of the NCDR.

6.1.1. Regulatory barriers
Regulatory barriers concern the rules and coordination arrangements needed to support flexibility
across different parts of the electricity system (Scrocca et al., 2026; Vigano et al., 2023). As flexibility
resources are increasingly connected at the distribution level, effective coordination between system
operators becomes particularly important. In the two cases, the main regulatory barrier involves TSO–
DSO coordination, including data exchange and network observability.

Insufficient TSO--DSO coordination
This barrier refers to operational TSO–DSO coordination, data exchange, and network observability.
While local flexibility can help alleviate congestion, it may also introduce new challenges if activations
are not properly coordinated across different network levels.

In the French case, interview evidence suggests that TSO–DSO coordination exists, but is not yet
fully automated. The academic expert explained that RTE and Enedis exchange information, but the
process remains largely case-specific. RTE may identify a constraint and request that Enedis respect
certain limits, while Enedis responds based on its knowledge of the distribution network. The same
interview also emphasised data challenges, including confidentiality, data format, and interoperability
issues.

In the Dutch case, several practical barriers remain in platform coordination. The TSO interview ex-
plained that GOPACS includes a function allowing DSOs to restrict the use of certain assets if activation
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would cause local congestion. However, this function has been developed but is not yet operational in
the current process. The CSP interview also discussed the difference in observability between TSOs
and DSOs. Assets connected to TenneT are typically linked to larger grid nodes with better measure-
ment capabilities, whereas assets connected to DSOs are more difficult to monitor.

This barrier is becoming increasingly important because flexibility resources are more frequently con-
nected at the distribution level, potentially creating cross-system coordination challenges. The indepen-
dent consultant interview also noted that system operator coordination is a complex aspect of regulation.
Therefore, TSO–DSO coordination remains a key regulatory barrier identified in 2.2.2.

6.1.2. Technical barriers
Technical barriers relate to the practical requirements for measuring and verifying flexibility delivery
(Scrocca et al., 2026; Vigano et al., 2023). Reliable market operation depends on whether delivered
flexibility can be identified accurately and whether its effects on the electricity system can be understood.
In the two cases, the main technical barrier concerns baseline calculation issues.

Baseline calculation issues
This barrier refers to baseline quality and rebound effects. A flexibility market needs a clear reference
point to measure whether flexibility has been delivered. It also needs rules for what happens after
activation, especially when demand reduction or load shifting creates a rebound effect later.

In the Dutch case, one concern is the quality of customer forecasts and baseline data. If the reference
point is inaccurate, flexibility activation may be measured incorrectly. It can also affect congestion
management decisions, because system operators may not have a reliable view of the flexibility that
is actually available or delivered.

The more general issue in both cases is the rebound effect. France has more formal baseline methods,
while the Netherlands uses a more prognosis-based logic. However, neither case provides a complete
operational solution for rebound effects. The indenpendent consultant interview identified rebound as
one of the most difficult baseline issues. Rebound depends on the technology, the location, and the
timing of the response. For example, an EVmay reduce charging in one location and increase charging
later in another location. This can create new local effects that are difficult to include in a simple baseline
rule.

Overall, baseline and rebound are technical barriers to market development, as listed in Section 2.2.2.
The problem is not only the existence of a baseline method. The deeper issue is whether the reference
point is accurate, trusted, and able to deal with rebound effects.

6.1.3. Economic barriers
Economic barriers relate to whether participation in local flexibility markets provides a sufficiently clear
and attractive business case (Scrocca et al., 2026; Vigano et al., 2023). Even where formal market
access exists, uncertain revenues and limited predictability can reduce the willingness of market par-
ticipants to invest in and provide flexibility. In the two cases, this issue is mainly reflected in revenue
uncertainty.

Revenue uncertainty
This barrier is uncertain revenue and unclear risk allocation. It specifically refers to the economic factors
limiting participation. Flexibility providers require predictable revenues to justify their investments and
operational efforts. Similarly, system operators need assurance that flexibility will be available when
required. When these conditions are not met, scaling flexibility as a market-based solution remains
challenging.

In the French case, this barrier primarily arises from the comparison between flexibility procurement
and grid reinforcement. The academic expert explained that flexibility creates uncertainty for DSOs
due to its availability. In contrast, grid reinforcement offers a more certain network solution. If the need
is not sufficiently strong, or if the availability of flexibility is highly uncertain, DSOs may still prefer to
invest in grid reinforcement instead of supporting the flexibility market.
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In the Dutch case, the incentive problem is more apparent from the perspective of market participants.
The CSP interview indicated that redispatch is not always commercially attractive, especially because
it does not offer capacity remuneration. Consequently, participation may be driven more by manda-
tory bidding obligations than by a voluntary business case. The TSO interview also noted that market
participants need to be able to generate revenue from congestion management. However, congestion
activations remain difficult to predict, and current operational volumes may be too low to justify invest-
ment. This creates uncertainty for market participants who are expected to prepare for a larger future
market.

The independent consultant interview confirms that this issue is not limited to the Netherlands or France.
Low revenue can restrict participation, even when providers are permitted to enter the market. This
demonstrates that flexibility service providers require a clear mechanism to generate income, while
system operators must have confidence that flexibility will be accessible when needed. This barrier
belongs to the economic barriers discussed in Section 2.2.2.

6.1.4. Operational barriers
Operational barriers concern how effectively local flexibility markets function in practice (Scrocca et al.,
2026; Vigano et al., 2023). Formal market arrangements may exist, but participation can remain limited
if market activity is low or if the process is difficult for participants to understand and use. In the two
cases, the main operational barriers are low market liquidity and a lack of practical know-how.

Low market liquidity
This barrier is low effective liquidity. This does not necessarily mean that flexible resources are phys-
ically absent. Rather, it means that potential flexibility is not consistently converted into active bids,
successful tenders, or repeated market participation. In both cases, formal arrangements for flexibility
procurement exist, but these arrangements do not always generate stable market activity.

In the French case, low liquidity is primarily evident through uneven tender outcomes and concentrated
participation. As shown in Figure 6.1, Enedis local flexibility tenders have been organised regularly,
but the procurement results remain unstable. The success rate declined sharply in 2025 S1, and the
2025 S2 tender round did not result in any awarded lots. This suggests that the existence of a formal
tender arrangement does not automatically guarantee sufficient market response. The interview with
the French academic expert noted that participation has increased compared to the early years of the
scheme, but also indicated that the number of active participants remains limited. The interviewee
attributed this partly to the current low demand for flexibility in France, which reduces the incentive for
additional participants to enter the market.

Figure 6.1: Enedis local flexibility tender outcomes in France. (based on Enedis, 2026)
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Figure 6.2: GOPACS redispatch volumes by system operator in the Netherlands. (based on GOPACS, n.d.-h)

In the Dutch case, low liquidity appears more as uneven platform activity and limited active participation.
As shown in Figure 6.2, TSO-related GOPACS volumes were high around 2021–2023, but declined
thereafter, while DSO-related volumes remain much smaller and more fragmented. This figure should
be interpreted with caution, as GOPACS does not represent all Dutch redispatch activity. TenneT also
uses direct redispatch channels such as RESIN/ROP. Nevertheless, the GOPACS data indicate that
the joint TSO–DSO platform has not yet developed into a consistently liquid local flexibility market,
especially on the DSO side. This interpretation is supported by the CSP interview, which described
the Dutch congestion management market as having very limited liquidity and only a small share of
registered CSPs being active in practice. The TSO interview adds that the issue is not only the amount
of potential flexibility, but also whether market parties have access and can establish a credible business
case. Current operational congestion volumes are still smaller than the expected future need, while
future congestion locations and volumes remain uncertain.

Overall, low liquidity is a fundamental barrier to market formation in both cases, although it manifests
differently. This barrier primarily corresponds to the operational barrier explained in Section 2.2.2. It
also shows that formal market opening does not automatically create effective market participation.

Lack of know-how
This barrier refers to the practical knowledge and information needed to participate in LFMs. Service
providers must understand product rules, documentation, platform requirements, bidding processes,
and available market opportunities. When these elements are unclear or difficult to navigate, participa-
tion becomes more costly and time-consuming. This issue is particularly significant for small market
participants and new entrants, as they have fewer resources to manage complex rules, ambiguous
information, and platform challenges.

In the French case, this barrier appears mainly through tender access and information asymmetry. The
Enedis local flexibility tender is well documented, but some information is not fully visible to the market,
such as the reserve price used in tender evaluation. This can make it harder for providers to judge
whether participation is commercially attractive.

In the Dutch case, the CSP interview described the documentation for Dutch congestion management
products as confusing, with many documents and different names for similar products. The interview
also pointed to platform limitations. In one example, the platform did not support some bidding condi-
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tions that were needed by the CSP to manage consecutive hours. This made it difficult for clients to
meet their redispatch obligations in practice. The comparison with Nord Pool was also used to show
that clear documentation, a good API, and a user-friendly interface can reduce participation costs. The
TSO interview also noted that communication about congestion problems could be improved, including
where congestion occurs, how it is solved, and what prices are paid. However, at the same time, the
interview also showed that transparency is not simple, because there may be reasons not to disclose
all congestion and price information. This makes information provision a difficult design issue rather
than only a communication problem.

Therefore, these barriers affect the practical usability of local flexibility markets, which belong to the
operational barrier listed in Section 2.2.2.

Overall, the two cases show several common barriers, but these barriers appear in different ways. Low
market liquidity and revenue uncertainty are present in both cases. In France, low liquidity is mainly
reflected in uneven tender outcomes and limited participation, while revenue uncertainty is closely
related to the availability of flexibility and the comparison with grid reinforcement. In the Netherlands,
low liquidity is reflected in uneven GOPACS activity and limited active participation, while revenue
uncertainty is linked to unpredictable congestion activations and the lack of capacity remuneration.
Lack of know-how is also observed in both cases, although it is more visible in the Dutch case through
complex documentation and platform limitations. Baseline and rebound complexity affects both cases,
while insufficient TSO–DSO coordination remains relevant in both France and the Netherlands. These
findings show that the same broad barriers exist in both cases, but their specific form depends on the
national market arrangement.

6.2. Implications for the NCDR
This section discusses three related implications for the NCDR. The first considers the scope of NCDR
harmonisation based on the requirement extraction and case assessments. The second uses the
cross-case comparison to examine how this scope is reflected differently in the French and Dutch mar-
ket arrangements. The third combines the assessment results with the market development barriers
identified in Section 6.1 to examine the limits of regulatory alignment.

6.2.1. The scope of NCDR harmonisation
This subsection draws primarily on the NCDR requirement extraction developed for SQ1, together
with the case assessment results in Chapter 5, to examine what aspects of local flexibility market
arrangements the NCDR seeks to harmonise. The requirement extraction defines the formal regulatory
scope of the NCDR, while the case assessments show how these common requirements relate to
different existing market arrangements.

The extracted requirements covers a broad range of market functions, categorised into five main ar-
eas: production design, pre-qualification, procurement, activation and settlement, and governance.
However, the NCDR does not mandate a single, detailed market architecture for implementing these
functions. Instead, it establishes common requirements for how these functions should be organised,
coordinated, and governed.

This distinction is also evident in the case assessments. France and the Netherlands employ markedly
different approaches to procuring local flexibility. France primarily relies on structured DSO tenders,
whereas the Netherlands uses congestion management arrangements centred around GOPACS and
redispatch. Despite these differences, both cases demonstrate a strong alignment with the NCDR
procurement requirements. This suggests that diverse national market architectures can fulfill the same
regulatory functions.

The remaining gaps in the two mature cases primarily involve the formalisation and coordination of ex-
isting arrangements rather than the complete absence of fundamental market functions. For example,
in France, coordination between RTE and Enedis occurs in practice but has not yet been established
as a comprehensive national coordination framework. In the Netherlands, prognosis-based reference
points are already used in congestion management, but they have not yet been formalised as a national
baseline methodology that fully complies with NCDR requirements. Similar gaps appear in areas such
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as joint procedures, structured data exchange, and coordination between system operators.

Taken together, the requirement extraction and the case assessment suggest that the NCDRmainly cre-
ates a common functional and governance framework rather than a single European market model. Its
harmonising scope involves mandating common functions, responsibilities, procedures, and interfaces
while allowing Member States to maintain diverse institutional and market architectures. Therefore,
the NCDR can reduce regulatory fragmentation without necessitating that national flexibility markets
converge toward a single, uniform design.

6.2.2. Different implementation pathways
This subsection draws on the cross-case assessment in Section 5.3 to examine how the same NCDR
requirements translate into different implementation needs in France and the Netherlands. Both cases
are relatively mature and already have operational arrangements for procuring local flexibility, but their
remaining alignment gaps are located in different parts of the framework.

In France, the main adjustments relate to integration and formalisation. Although coordination between
RTE and Enedis currently exists in practice, it has not yet been formalised into a national coordination
arrangement covering the relevant system operators. Supporting elements, such as observability areas
and structured data exchange, are either absent or still under development. Additionally, the Enedis
tender mechanism remains relatively separate from balancing, wholesale markets, and flexible con-
nection arrangements. Therefore, further alignment with the NCDR would primarily require stronger
integration of existing arrangements and the establishment of more formal coordination processes.

In the Netherlands, themain adjustments involve formalising and completing existing practices. GOPACS
and other congestion management arrangements already use schedules, prognoses, and market po-
sitions as practical reference points. However, these practices have not yet been developed into a
national baselinemethodology that fully complies with the NCDR requirements. Some coordination con-
cepts, such as grid prequalification involving affected system operators and temporary limits, currently
exist only partially or conceptually and require further development and operational implementation.

The comparison, therefore, suggests that NCDR implementation in mature markets is mainly an adapta-
tion process. The code is applied to arrangements that have already developed along different national
paths. As a result, the same European requirements can lead to different implementation priorities.
France needs stronger integration across existing arrangements, while the Netherlands needs greater
formalisation and completion of practices already operating in the market.

This has broader implications for European harmonisation. A common regulatory framework does
not necessarily produce one common implementation pathway. Different national arrangements may
achieve the same functional requirements through varied approaches. For mature markets, the NCDR
seems to guide further formalisation, integration, and completion of existing arrangements rather than
replacing them with a new market model. For less mature markets, the implementation process may
differ. In cases where fewer market arrangements are in place, the NCDR can serve as a more robust
reference for developing new rules and procedures.

6.2.3. The limits of regulatory alignment
This subsection draws on the case assessment in Chapter 5 and the barriers identified in Section 6.1.
The two are compared to examine whether closing the NCDR alignment gaps would also help address
the practical barriers observed in the two cases. The degree of overlap differs across the four barrier
categories. Technical and regulatory barriers are closely related to the NCDR requirements, opera-
tional barriers are only partly covered, and economic barriers remain largely beyond the direct reach
of regulatory alignment.

More directly within the NCDR’s reach. The technical barrier related to baseline and rebound com-
plexity is closely connected to the baseline indicators in the assessment framework. The NCDR re-
quires formal processes for defining, calculating, and validating baselines, which relates directly to BM1
and BM2. In France, baseline methods and validation procedures are already relatively well defined
within the Enedis local flexibility arrangement. In the Netherlands, congestion management already
uses prognosis-based reference points, but these have not yet been formalised as a national baseline
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methodology. Closing these gaps would therefore strengthen the formal basis for baseline calculation
and validation in both cases.

The remaining quality issues are reflected particularly in BM5. The NCDR requires baseline methods
to meet principles such as accuracy, transparency, and unbiasedness, and it also requires rebound
effects to be considered. These requirements directly address some of the technical concerns identified
in Section 6.1. However, regulatory alignment cannot remove all technical complexity. The interviews
showed that rebound effects depend on technology, location, and timing, while the NCDR does not
provide a complete method for identifying or measuring them. Therefore, the code can establish the
requirement, but further technical development is still needed to make it operational.

The regulatory barrier related to TSO–DSO coordination is also strongly reflected in the assessment
framework. It corresponds particularly to the formal coordination framework (SOC1), DSO observability
areas (SOC2), coordination across systems (SOC4), and coordination-related data exchange (SOC8).
The Netherlands already has a relatively strong starting point throughGOPACS and national congestion
management arrangements, although some coordination processes remain incomplete or not yet fully
operational. France shows larger gaps. Coordination between RTE and Enedis exists in practice, but
it is not yet formalised as a comprehensive national arrangement, while observability and structured
data exchange are still developing.

Therefore, in these two areas, the NCDR can directly address important regulatory gaps by requiring
common methodologies, coordination processes, and data exchange arrangements.

Partly within the NCDR’s reach. The operational barriers identified in Section 6.1 are only partly
covered by the NCDR assessment framework. The lack of know-how is related to requirements for
transparent and non-discriminatory procurement, clear operational arrangements, proportionate quali-
fication processes, and effective information exchange. These issues are particularly reflected in PM3
and PM4. Improved alignment can therefore help reduce some of the administrative and information
barriers faced by flexibility providers.

However, the case evidence shows that formal openness does not necessarily make a market easy
to use. In the Netherlands, the CSP interview identified confusing documentation, different product
names, and platform limitations even though the assessment showed relatively strong alignment in
procurement openness and operational design. Similar issues may arise when comparable arrange-
ments are described differently across Member States. These problems do not necessarily indicate
non-compliance with the NCDR, but they can still increase the effort required to participate. While the
NCDR can mandate clearer and more consistent rules, it cannot fully control the quality of national
documentation, communication, or platform design.

Low market liquidity has an even weaker direct correlation with the assessment indicators. Require-
ments related to open procurement, market access, and simplified qualification processes may facili-
tate participation and thereby indirectly support liquidity. However, no indicator within the assessment
framework directly measures whether a sufficient number of providers submit bids, whether activations
occur regularly, or whether participants remain active over time. The cases of France and the Nether-
lands both demonstrate that formal market arrangements can exist even when market activity is limited
or uneven.

For this reason, regulatory alignment can eliminate some operational barriers to participation, but it
cannot, by itself, create a liquid market. Liquidity also depends on the number and location of available
providers, the actual need for flexibility, and the attractiveness of participation.

Largely beyond the NCDR’s direct reach. The clearest limitation lies in the economic barrier of
revenue uncertainty. This barrier has only limited direct overlap with the assessment framework. While
the NCDR can establish principles for fair and transparent procurement and remuneration, it does not
determine whether participation will generate sufficient or predictable revenue.

The two cases illustrate this limitation in different ways. In France, the opportunity for repeated par-
ticipation is influenced by the current level and location of demand for local flexibility. Flexibility must
also compete with grid reinforcement as an alternative network solution. These conditions affect the
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value of flexibility but cannot be changed through NCDR alignment alone. In the Netherlands, conges-
tion needs are stronger, but the CSP interview indicated that redispatch is not always commercially
attractive, particularly without capacity remuneration. The TSO interview also emphasised uncertainty
regarding future congestion volumes and locations, making it difficult for market participants to predict
future revenues.

Detailed choices such as capacity remuneration, energy-only payments, activation prices, and the
balance between mandatory and voluntary participation largely remain national decisions. They also
depend on local network conditions and the expected value of flexibility compared to alternative solu-
tions. Therefore, even full alignment with the NCDR would not guarantee stable activation volumes,
predictable revenues, or a viable business case.

Overall, the comparison demonstrates that the closer a barrier aligns with the formal rules, methodolo-
gies, and coordination processes assessed in Chapter 5, the more directly the NCDR can address it.
Regulatory barriers and much of the technical barriers fall most clearly within its reach. Operational
barriers can be mitigated only partially through regulatory alignment, while economic barriers largely
depend on national market choices and local system conditions. Therefore, NCDR alignment can im-
prove conditions for market operation, but it alone cannot ensure an active and commercially viable
flexibility market. The remaining barriers require complementary actions from national regulators, sys-
tem operators, and market participants. These practical implications are discussed in Section 6.3.

6.3. Practical implications and recommendations
This section translates the main findings into practical recommendations for three targets: France, the
Netherlands, and the further development and implementation of the NCDR. France and the Nether-
lands are considered separately because the case assessment identified different alignment gaps and
market-development barriers in the two countries. The recommendations for each case therefore ad-
dress both the remaining steps towards NCDR alignment and the barriers that cannot be resolved
through regulatory alignment alone. The final subsection considers whether the findings also suggest
areas where the NCDR or its implementation guidance could be improved.

6.3.1. France
In terms of NCDR alignment, the main priorities for France relate to system operator coordination
and the formalisation of existing arrangements. The assessment identified significant gaps in the
SOC indicators, particularly in the national coordination arrangement (SOC1), DSO observability ar-
eas (SOC2), and trade-position consistency (SOC7). Market coordination also remains incomplete,
while baseline governance is still largely organised within the Enedis local flexibility arrangement. The
findings suggest that further alignment could be achieved by developing the existing RTE–Enedis coor-
dination into a more formal national framework, establishing clearer observability and data-exchange
arrangements, and strengthening national-level baseline governance. Ongoing developments such
as NIO and DERMS are already moving in this direction and could serve as a foundation for closing
several of these gaps.

Beyond NCDR alignment, the French case suggests that developing a more active flexibility market
should not be a goal by itself. Indicator PM2 already reflects this logic by requiring an ex-ante assess-
ment of whether flexibility is a justified alternative to grid reinforcement. This is particularly relevant in
France, where interview evidence suggests that current congestion pressure is still relatively limited and
the power system remains supported by a large and stable nuclear generation base. The current use
of longer-term flexibility tenders by RTE and Enedis may therefore remain appropriate while flexibility
needs are still limited. Rather than rapidly expanding procurement, system operators should continue
to evaluate where flexibility offers clear economic and operational benefits compared to reinforcement.

At the same time, the need for flexibility may increase with further electrification and the integration of
renewables. France could use the current period to improve market readiness and commercial design.
Existing flexibility arrangements already include several products and approaches, but participation
and market activity remain limited. Where more reliable flexibility availability is expected to become
necessary, regulators and system operators could review whether current contracting arrangements
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provide sufficient incentives for service providers. This review could include considering capacity reser-
vation arrangements where appropriate, rather than relying only on energy-based remuneration. Such
preparation would allow the market to develop in response to actual system needs while also reducing
future revenue uncertainty for providers.

6.3.2. The Netherlands
In terms of NCDR alignment, the main priorities for the Netherlands are to formalise and complete
arrangements that already exist in practice. The assessment reveals a strong starting point in procure-
ment and system operator coordination, but several gaps remain. Baseline quality is the clearest issue
(BM5), particularly regarding forecast quality and rebound effects. DSO observability arrangements
are not yet fully formalised (SOC2), and bid forwarding between markets remains incomplete (MC3).
Therefore, the findings suggest that further alignment should focus on finalising the national baseline
methodology, formalising observability arrangements, and developing the remaining cross-market co-
ordination processes.

Beyond NCDR alignment, the main challenge is the commercial viability of congestion management.
Interview evidence indicates that redispatch does not provide capacity remuneration and that only a
limited share of registered CSPs are active in practice. While mandatory bidding can ensure the avail-
ability of flexibility, it does not necessarily create a strong voluntary business case. The TSO interview
also described this as a balance between obligations and economic incentives. This suggests that ACM
and the system operators should assess whether the current remuneration structure offers sufficient
incentives for sustained voluntary participation.

Practical access could also be improved alongside these economic incentives. The CSP interview
identified complex documentation, different product terminology, and platform limitations as additional
barriers. Improving the clarity of market information and the usability of congestion management plat-
forms could therefore reduce participation costs. These measures primarily fall within national market
implementation and would complement the NCDR alignment.

6.3.3. NCDR development and implementation
The case assessment also points to several areas where the further development and implementation
of the NCDR could be improved. These recommendations are related to common requirements that
may still be difficult to apply consistently in practice across both cases.

First, further guidance could be provided on addressing rebound effects. The NCDR requires that
proven rebound effects be considered in baseline methodologies, but the case assessment shows that
this remains challenging to operationalise. Neither case provides a complete approach, and interview
evidence suggests that rebound effects vary significantly depending on technology, location, and tim-
ing. Therefore, further EU-level guidance could clarify how rebound effects should be identified and
assessed, potentially through common detection principles or technology-specific approaches.

Second, greater clarity could be provided regarding the terminology used for flexibility arrangements
across Member States. Related concepts appear under different national names, such as smart con-
nection arrangements and ORA-MP in France, and TDTR and VVTR in the Netherlands. These dif-
ferences do not necessarily reflect different functions, but they can make national arrangements more
difficult to compare and understand for market participants operating across multiple countries. A com-
mon terminology guide or amapping between NCDR concepts and national arrangements could reduce
this complexity without requiring Member States to adopt identical product names.

6.4. Limitations
This section outlines the main limitations of the research. While these limitations do not undermine the
findings, they provide important context for interpreting the results. Additionally, they highlight potential
directions for future research.
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6.4.1. Case selection and framework applicability
This research is based on two cases, France and the Netherlands. Both are relatively mature flexibility
markets, and both are among the more advanced Member States. This selection was suitable for a
most-different case design, but it also creates two limitations related to the scope of the framework.

The first limitation relates to the applicability of the assessment framework to less mature markets. In
countries where flexibility markets remain mainly at the pilot or regional stage, many indicators may
receive low scores or cannot yet be fully assessed because national processes and institutions have
not been established. While the framework can still identify which NCDR governance requirements
are missing, the results offer less insight on existing market arrangements. This reflects the purpose of
the framework. It assesses alignment with the NCDR rather than the maturity or quality of the market
design itself. The NCDR provides common requirements for market governance and coordination, but
does not prescribe one detailed market architecture. Consequently, less mature markets must still
develop products, procurement arrangements, and commercial models tailored to their own system
conditions. In such cases, the framework may serve as a regulatory reference but is less suited to
guiding the broader process of market development.

The second limitation concerns the exclusion of several subcategories. The assessment framework
is selective, focusing on 21 indicators across four subcategories. Other NCDR-related topics, such
as product design, detailed pre-qualification procedures, pricing arrangements, and market timing, are
not assessed at the same level of detail. This means the framework does not cover the market design
layer of the NCDR. If a market’s main challenge lies in the detailed design of its products or prices, the
framework would not capture it directly. However, since the NCDR does not impose strict requirements
in these areas, there is no clear benchmark against which to measure any gaps. For example, the
pricing requirements state that the mechanism shall allow energy-only or capacity payments, subject
to an economic efficiency assessment. These are broad framing requirements. Therefore, the impact
of this exclusion on the research objective is limited. This choice is also consistent with the central
finding of this research, namely that the NCDR mainly harmonises governance rather than market
design.

6.4.2. Timing of the NCDR
At the time of this research, the NCDR has not yet entered into force. Therefore, Chapter 5 assesses
national arrangements against future regulatory requirements rather than obligations currently being
enforced. This approach presents two limitations. First, the alignment scores reflect the current state
of France and the Netherlands before formal NCDR implementation. National rules may still change
once the NCDR comes into effect. Additionally, national interpretations and possible derogations un-
der Article 11 may influence how the requirements are applied in practice. Second, the implications
discussed in Section 6.2 are partly forward-looking. They assume that closing certain alignment gaps
would help address specific market development barriers. This is a reasoned interpretation based on
case evidence, but cannot yet be empirically tested. Future research conducted after the NCDR enters
into force could examine how national alignment evolves and whether the anticipated market effects
actually occur.

6.4.3. Evidence limitations
This research relies mainly on publicly available documents, supported by semi-structured expert inter-
views. This improves the traceability of the assessment, but it also means that internal procedures or
ongoing developments may not always be visible.

The interview coverage is also uneven across the two cases. In France, one case-specific interview
was conducted with an academic expert who also works with Enedis on R&D projects. In the Nether-
lands, two case-specific interviews covered the perspectives of the TSO and a CSP. One additional
interview with an independent consultant provided cross-case insights, although the discussion was
more detailed for the Netherlands. The Dutch case therefore has a richer interview basis. For exam-
ple, the TSO interview provided information on the developing national baseline approach that was not
clear from public documents. Similar details may be missing from the French assessment.

A further limitation concerns the interview design. Because the number of interviews was limited, the in-
terview questions were adapted to the expertise of each interviewee and to the evidence gaps identified
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in each case. This helped obtain more relevant case-specific information, but it also reduced the com-
parability of the interview evidence. Different interviewees were not always asked the same questions,
so some differences in the evidence may reflect the interview design rather than differences between
the two cases. With a larger interview sample, a more standardised set of core questions could be
used across interviewees, while stakeholder specific follow-up questions could still be included where
needed.

Finally, regulator and DSO perspectives are not directly represented in both cases. This limits the in-
terpretation of regulatory intentions and some DSO implementation practices, particularly where public
documents provide only partial information.

6.4.4. Market performance data
Market performance data are used to support the identification of barriers in Section 6.1. This includes
Enedis local flexibility tender outcomes for France and GOPACS redispatch volume data for the Nether-
lands. While these datasets are useful, they have clear limitations. The GOPACS data represent only
one redispatch channel in the Netherlands. TenneT also employs direct redispatch channels, such as
RESIN/ROP, and direct operational communication with large connection points. These activities are
not fully captured in the publicly available GOPACS data. Therefore, GOPACS data should not be in-
terpreted as a comprehensive measure of Dutch redispatch activity. Similarly, the Enedis tender data
have limitations. They show procurement outcomes for Enedis local flexibility tenders but do not repre-
sent the entire French flexibility system. In addition, tender results reflect awarded contract lots rather
than actual activation volumes. Consequently, they should not be considered a complete measure of
French flexibility. For these reasons, the market performance data are used as illustrative evidence
for the specific arrangements assessed in this thesis. A more thorough performance analysis would
require access to non-public data on bids, prices, activations, redispatch volumes, and settlement out-
comes.

6.4.5. Scoring judgement
The indicator scores presented in Chapter 5 are based on document analysis and interview evidence.
However, scoring still involves a degree of judgment. Some indicators are easier to assess because
the relevant requirements are clearly documented, while others are more challenging, particularly when
public evidence is incomplete or when national arrangements use terminology that differs from the
NCDR. To mitigate this limitation, the assessment uses a consistent scoring scale and provides expla-
nations for the reasoning behind each score. Interview evidence is used, where possible, to validate
or refine the document interpretations. Nevertheless, the scores should be understood as structured
assessments based on available evidence, rather than precise measurements. Future research could
strengthen the assessment by involving more researchers in the scoring process, or by validating the
scores with a wider group of stakeholders.

This chapter has interpreted the case assessment beyond the indicator scores themselves. The barrier
analysis showed that regulatory alignment does not remove all practical challenges to flexibility market
development. The discussion further showed that the NCDR provides a common functional framework
while allowing different national implementation pathways, and that its reach becomes more limited for
operational and economic barriers. These findings were translated into recommendations for the two
case-study countries and for the further development and implementation of the NCDR. The chapter
also identified the main limitations of the research. The next chapter brings these findings together to
answer the sub-questions and the main research question and to conclude the thesis.
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Conclusion

This thesis examined what the alignment of current local flexibility market arrangements with the forth-
coming EU Network Code on Demand Response (NCDR) reveals about the code’s scope and limits in
shaping thesemarkets. Since the NCDR has not yet entered into force, the research focused on current
regulatory and market arrangements. It combined NCDR requirement extraction, the development of
an assessment framework, and comparative case assessments of France and the Netherlands. This
chapter concludes the thesis by answering the three sub-questions and the main research question,
followed by directions for future research.

7.1. Answering the subquestions
SQ1: What requirements related to flexibility markets are introduced by the NCDR?
The first subquestion was addressed using the requirement extraction table developed in Chapter 3
and presented in Appendix A.

The main challenge was not only to identify the relevant NCDR provisions but also to organise them
in a way that reflects the structure of local flexibility markets. NCDR Annex 1 contains ten titles and
fifty-eight articles. However, its legal structure does not directly correspond to the functional structure of
a LFM. Requirements related to a single market function may be scattered across several titles, while
some titles are only partially relevant. For this reason, analytical categories were developed before
the detailed requirements extraction. The extraction identified five main categories of NCDR require-
ments relevant to local flexibility markets: product design, pre-qualification, procurement, activation
and settlement, and governance. These were further divided into fifteen subcategories. Together, they
demonstrate that NCDR encompasses more than just procurement. It also addresses the broader
conditions necessary for flexibility markets to function effectively.

SQ2: Howcan these requirements be translated into a structured assessment frame-
work?
The second subquestion was answered by translating selected NCDR requirements into an assess-
ment framework shown in Table 3.2.

Not all fifteen subcategories were selected for the case assessment. The selection was based on an-
alytical relevance, evidence availability, and the need for comparison across cases. Four assessment
subcategories were selected: procurement mechanism, market coordination, baseline methodology,
and TSO–DSO coordination. These subcategories capture the core elements necessary to assess how
national flexibility market arrangements relate to the NCDR. Subsequently, they were developed into 21
indicators. Each indicator was linked to specific NCDR provisions and reformulated as an assessment
question. Scoring approach was created to provide a structured basis for cross-case comparison. This
framework established a structured link between the legal text of the NCDR and observable features
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of national flexibility market arrangements.

SQ3: How do selected national flexibility market arrangements align with the NCDR
requirements?
The third subquestion was answered by applying the assessment framework to France and the Nether-
lands in Chapter 5 and interpreting the results in Chapter 6.

Both cases show relatively mature arrangements for market-based procurement of local flexibility ser-
vices. In both countries, procurement mechanisms are operational, documented, and broadly aligned
with the NCDR. However, the two cases show different readiness profiles. France represents a DSO-
led tender model. It is strong in formal procurement design and baseline validation. Enedis local
flexibility tenders are based on a structured procurement process, and define several baseline meth-
ods and validation procedures. The main gaps are related to coordination. Local flexibility, balancing,
wholesale markets, and flexible connection arrangements remain relatively separate. TSO–DSO co-
ordination also exists in practice, but it has not yet been fully formalised as a national coordination
framework.

The Netherlands represents a market-embedded platform model. Congestion management is sup-
ported by national regulation and by GOPACS as a shared TSO–DSO platform. This leads to strong
alignment in market coordination and several aspects of system-operator coordination. Themain gap is
the baseline foundation. The Dutch prognosis-based approach works in practice, but it has not yet been
formalised as a national baseline methodology that fully meets the NCDR quality principles, especially
on forecast quality and rebound effects.

The case assessment also showed that regulatory alignment and market development are related
but not the same. Both cases face market development barriers despite their relatively high level of
maturity. These barriers include low effective liquidity, revenue uncertainty, lack of know-how, baseline
and rebound complexity, and TSO–DSO coordination gaps. Technical and regulatory barriers are most
clearly within the NCDR’s reach. Operational barriers are partly within its reach. Economic barriers are
largely beyond its direct reach.

7.2. Answering the main research question
The main research question was:

What does the alignment of current national flexibility market arrangements with
the NCDR reveal about its implications for flexibility market development?
Drawing on the discussion in Section 6.2, the alignment of the French and Dutch cases reveals three
related implications of the NCDR for flexibility market development.

First, the NCDR mainly harmonises common functions and processes rather than imposing a com-
mon market architecture. It establishes requirements for functions such as procurement mechanisms,
baseline methodology, market coordination, and system operator coordination, while leaving room for
different national market designs. France and the Netherlands use different approaches to local flex-
ibility procurement, yet both can meet many of the same NCDR requirements. Therefore, the NCDR
can promote greater regulatory consistency without requiring one uniform market model.

Second, in the two mature cases, NCDR implementation mainly involves adaptation and formalisation
rather than market creation. The same requirements result in different implementation pathways be-
cause existing arrangements vary. In France, the remaining gaps mainly involve stronger integration
and formalisation, particularly in TSO–DSO coordination, observability, and cross-market coordination.
In the Netherlands, the main gaps concern the formalisation and completion of existing practices, es-
pecially baseline methodology and several coordination arrangements. Therefore, NCDR provides a
common reference, but the changes needed to achieve alignment depend on the national starting point.

Third, the limits of regulatory alignment become clearer when the assessment results are compared
with the market development barriers. The NCDR can directly address many regulatory and techni-
cal gaps, particularly those related to baseline methodology and TSO–DSO coordination. It can also
partly reduce operational barriers through clearer rules on market access and information exchange.
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However, it cannot, by itself, ensure market liquidity or resolve economic barriers such as revenue
uncertainty. These issues also depend on the actual need for flexibility, national market choices, local
network conditions, and the commercial value of flexibility.

Overall, the alignment of the two cases suggests that the NCDR can support flexibility market develop-
ment by creating more consistent regulatory and operational conditions while allowing different national
market models to remain in place. However, its implications extend only partly to market activity itself.
Regulatory alignment alone cannot guarantee an active and commercially viable local flexibility market.

7.3. Future research
The limitations and findings of this research in suggest several directions for future research.

First, the assessment could be repeated after the NCDR enters into force. The current study provides
an ex-ante assessment based on the proposed regulatory requirements. A subsequent assessment
could examine how national arrangements evolve during implementation and whether the alignment
gaps identified in this thesis are actually reduced. It could also test whether the expected implications
for market development are observed in practice.

Second, the framework could be applied to a broader range of cases, particularly emerging or pilot
flexibility markets. This would test whether the framework remains effective when national market
arrangements are not yet fully developed. It could also determine whether a different, more readiness-
oriented version of the framework is needed for emerging markets.

Third, future research could examine the barriers that remain partly or largely beyond the direct reach
of the NCDR. In particular, further work is needed on market liquidity and the revenue uncertainty
associated with flexibility. This could include comparing different remuneration and procurement ar-
rangements and their effects on voluntary market participation.

Finally, the assessment framework could be expanded beyond regulatory alignment. Future studies
might incorporate dimensions of market design and market performance, including pricing, product
design, participation, liquidity, and activation volumes. This approach would enable a more robust
evaluation of whether regulatory alignment correlates with effective market development.
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A
NCDR requirement extraction table

This appendix presents the complete NCDR requirement extraction table used to develop the analytical framework in Chapter 3. The table documents the
relevant provisions identified from the NCDR, including their title, article reference, requirement summary, responsible actor, main category, subcategory,
key aspect, and analytical implication. It serves as a traceable foundation for the development of categories and assessment indicators used in this thesis.
The requirements are summarised in plain language to facilitate easier comparison of regulatory content across categories.
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Table A.1: NCDR requirement extraction table_README
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Table A.2: NCDR requirement extraction table_NCDR structure
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Table A.3: NCDR requirement extraction table_Product design
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Table A.4: NCDR requirement extraction table_Pre-qualification
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Table A.5: NCDR requirement extraction table_Procurement
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Table A.6: NCDR assessment framework_Activation and settlement table
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Table A.7: NCDR requirement extraction table_Governance
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B
Interview guides

B.1. French case: academic expert interview guide
The interview followed a semi-structured format. The questions below were prepared in advance.
Follow-up probes were adapted during the conversation.

Purpose: To gather an academic expert perspective on France’s local flexibility arrangements at the
distribution level, with a focus on the role of market-based procurement, market coordination and TSO-
DSO coordination.

Theme 1: Role of local flexibility tenders in France

• From your perspective, how would you describe the current role of Enedis local flexibility tenders
within the broader French flexibility toolbox?

• Are these tenders a central tool for managing distribution networks, or are they still relatively small
compared with tools such as ReFlex, flexible connection arrangements, network planning, and
tariff-based instruments?

Theme 2: Why France uses a tender-based model

• The French local flexibility model is mainly based on Enedis tenders and long-term contracts.
From your perspective, why has France developed this more tender-based model?

• Is this mainly because distribution grid constraints are local, predictable, and linked to network
planning, or is it also related to French institutional and regulatory traditions?

Theme 3: Limited scale of Enedis local flexibility Tenders

• What do you see as the main challenges in scaling local flexibility tenders in France so far?

Theme 4: Flexible connection arrangements and local flexibility tenders

• France has both flexible connection arrangements and Enedis local flexibility tenders. How do
you see the relationship between these tools?

• Are they mainly complementary tools, or can they overlap in the same network areas?

Theme 5: Technical challenges for local flexibility

• From a distribution network planning perspective, what are the main technical challenges in using
local flexibility effectively?

• For example, how important are location of flexible resources, observability, data availability, and
uncertainty in DER behaviour?
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Theme 6: TSO-DSO coordination

• How do you see the current coordination between RTE and Enedis in relation to distributed flexi-
bility?

Theme 7: Multi-market participation

• Enedis appears to allow multi-market participation, but with strict rules. From a system opera-
tion perspective, are these safeguards sufficient to avoid conflicting activation, or would stronger
coordination mechanisms be needed?

• What would be needed to allow more value stacking across different markets while still protecting
distribution network security?

B.2. Dutch case: CSP interview guide
The interview followed a semi-structured format. The questions below were prepared in advance.
Follow-up probes were adapted during the conversation.

Purpose: To gather a congestion service provider (CSP) perspective on Dutch congestion manage-
ment, with a focus on GOPACS redispatch, product participation, multi-market coordination, baseline
interpretation, delivery verification, and practical barriers.

Theme 1: Practical use of Dutch congestion management products

• From a congestion service provider perspective, which Dutch congestion management products
aremost relevant in practice: redispatch, mandatory bidding contracts, capacity limitation or steer-
ing contracts, or TDTR?

• How do you see the difference between voluntary redispatch and mandatory bidding contracts in
practice?

Theme 2: Participation across different markets

• How do you manage the same flexible asset if it can participate in GOPACS and other markets,
such as FCR, aFRR, mFRR, or imbalance markets?

• In practice, how do you avoid double use, double activation, or conflicting signals for the same
asset?

Theme 3: Baseline or reference point in redispatch

• In GOPACS redispatch, how do you understand the reference point for measuring delivered flex-
ibility?

• Is it based on the asset’s original market schedule or market position?
• Is there any separate baseline calculation in redispatch, or is the flexibility volume mainly defined
by the accepted buy or sell order?

Theme 4: Delivery verification and rebound effects

• How is delivered flexibility verified in practice after activation?
• Are rebound effects relevant for the assets you work with? If yes, who manages them: the CSP,
BRP, asset owner, or another party?

Theme 5: Practical barriers for CSPs

• What are the main practical barriers for CSPs when participating in GOPACS or Dutch congestion
management more generally?

• Is the situation improved with the market development?
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B.3. Dutch case: TSO interview guide
The interview followed a semi-structured format. The questions below were prepared in advance.
Follow-up probes were adapted during the conversation.

Purpose: To gather a TSO perspective on Dutch congestionmanagement, with a focus on redispatch,
market coordination, baseline methodology, TSO–DSO coordination, and future NCDR implications.

Theme 1: Congestion management products and their coordination

• From TSO’s perspective, how do redispatch, mandatory bidding, capacity steering contracts, and
TDTR complement each other in practice?

• How do these products differ in terms of timing, purpose, and activation process?

Theme 2: GOPACS and cross-market coordination

• In GOPACS, cross-platform activation allows bids from different trading platforms to be matched.
In practice, can one congestion problem be solved by bids from multiple trading platforms or
multiple CSPs?

• How are double use, double activation, or conflicting market positions avoided?

Theme 3: Baseline or reference point in redispatch

• Is it correct to understand that the participant’s original market schedule or market position acts
as the practical reference point for redispatch?

• From a system operator perspective, would the NCDR require the Netherlands to develop a more
formal baseline methodology?

Theme 4: TSO–DSO coordination in congestion forecasting and activation

• How are congestion forecasting, congestion detection, and activation coordinated between Ten-
neT and DSOs in practice?

• How does GOPACS help ensure that solving congestion in one network area does not create
new problems elsewhere in the grid?

Theme 5: Grid prequalification and temporary limits

• How does grid prequalification work in practice in the Dutch arrangement?
• Are temporary limits used in practice?

Theme 6: Data exchange between system operators

• What types of data are currently exchanged between TenneT and DSOs for congestion manage-
ment?

• Do you think the NCDR concept of DSO observability areas could improve congestion manage-
ment and TSO–DSO coordination in the Netherlands?

Theme 7: Practical barriers and future NCDR implications

• Historical GOPACS data seem to show that TenneT redispatch volumes were especially high
around 2021–2023. What could explain this pattern?

• What are the main practical barriers for Dutch congestion management today?
• What changes could the upcoming NCDR bring?
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B.4. Cross-case: independent consultant interview guide
The interview followed a semi-structured format. The questions below were prepared in advance.
Follow-up probes were adapted during the conversation.

Purpose: To gather an independent consultant perspective on the NCDR, validate the interpretation
of baseline methodology in the Dutch case, and obtain a cross-case view on local flexibility market
design in France and the Netherlands.

Theme 1: General view on the NCDR

• Before discussing specific market design issues, how do you see the role of the forthcoming
Network Code on Demand Response?

• From your perspective, what is the main function of the NCDR for demand response and local
flexibility markets in Europe?

Theme 2: Schedule-based baseline in the Dutch redispatch model

• In the Dutch GOPACS redispatch model, my current interpretation is that the asset’s market
schedule, BRP nomination, or connection-point prognosis can function as a practical baseline.
Does this interpretation make sense from a market design perspective?

• Would you describe this as a form of schedule-based or nominal baselining?

Theme 3: Responsibilities for baseline methodology

• From a market design perspective, who should be responsible for developing, implementing, and
proposing baseline methodologies?

• Should baseline methods be standardised by the system operator or regulator, or should flexibility
providers have room to propose their own methods?

Theme 4: Baseline quality and rebound effects

• The NCDR expects baseline methods to be transparent, accurate, unbiased, and to consider
rebound effects. In practice, which of these issues is most difficult to address?

• Can rebound effects be handled through general baseline rules, or do they usually require technology-
specific treatment?

Theme 5: Comparing Dutch and French market architectures

• My two cases represent different market architectures. TheDutch case ismoremarket-embedded
and redispatch-oriented, while the French Enedis case ismore tender-based and planning-oriented.
From a market design perspective, do these represent two coherent paths for NCDR implemen-
tation?

• What are the main strengths and weaknesses of each model?

Theme 6: NCDR implementation and remaining barriers

• Looking at the NCDR more broadly, which requirements do you expect to be most difficult for
Member States to implement in practice?

• Are the main barriers regulatory complexity, market liquidity, baseline methodology, or system
operator coordination?


	Preface
	Summary
	Nomenclature
	Introduction
	Problem context
	Academic relevance and research gap
	Research objectives and questions
	Research design
	EPA relevance
	Thesis structure

	Background
	Flexibility and local markets
	Demand-side flexibility
	Flexibility services and system needs
	Local flexibility markets

	Market design diversity in Europe
	Market architectures
	Barriers to market development

	The Network Code on Demand Response
	EU regulatory background
	Objectives and scope
	Structure and main themes


	Requirement framework
	Category development
	NCDR requirement extraction
	Requirement categories
	Product design
	Pre-qualification
	Procurement
	Activation and settlement
	Governance

	Assessment framework
	Selection principles
	Selected subcategories
	Excluded subcategories
	From subcategories to indicators
	Scoring approach


	Case study methodology
	Case study design and selection
	European LFM landscape
	Case selection criteria
	Most-different case design

	Document analysis
	Document collection
	Analytical process

	Interview evidence
	Role of interviews
	Selection of interviewees
	Design of interview questions
	Format and use of evidence


	Case assessment
	France
	Procurement mechanism
	Market coordination
	Baseline methodology
	TSO-DSO coordination

	Netherlands
	Procurement mechanism
	Market coordination
	Baseline methodology
	TSO-DSO coordination

	Cross-case comparison

	Discussion
	Barriers to market development
	Regulatory barriers
	Technical barriers
	Economic barriers
	Operational barriers

	Implications for the NCDR
	The scope of NCDR harmonisation
	Different implementation pathways
	The limits of regulatory alignment

	Practical implications and recommendations
	France
	The Netherlands
	NCDR development and implementation

	Limitations
	Case selection and framework applicability
	Timing of the NCDR
	Evidence limitations
	Market performance data
	Scoring judgement


	Conclusion
	Answering the subquestions
	Answering the main research question
	Future research

	References
	NCDR requirement extraction table
	Interview guides
	French case: academic expert interview guide
	Dutch case: CSP interview guide
	Dutch case: TSO interview guide
	Cross-case: independent consultant interview guide


