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Key takeaways 

1. The EU’s electricity markets have historically had a strong energy-only premise. 

The latest update of the Electricity Regulation is a shift towards a more holistic 

view of flexibility where both its activation (MWh) as well as its reservation (MW) 

are crucial for the energy transition.  

2. Compared to adequacy¹, flexibility is multi-dimensional in terms of its goals, 

timeframes, and use cases. This also means that additional indicators will be 

required to account for this complexity. 

3. Flexibility needs assessment methodology can be “consistent” with the ERAA 

methodology only to an extent, while a more granular resolution – time and 

location-wise – will likely be required for the former. 

4. Flexibility needs are the sum of their multiple use cases considering technical 

requirements, possible overlaps and competition between them or with potential 

support schemes, whereas the ERAA methodology focuses rather on general 

availability of supply to satisfy demand at all times. 

5. Given a limited design and implementation timeframe, a balance between 

simplicity and significance of results will need to be struck.  
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Introduction 

The integration of increasing shares of variable renewable generation as well as the accelerating pace of 

electrification are driving the growing need for flexibility in the European electricity system. Flexibility, that 

is, the ability of an electricity system to adjust to the variability of generation and consumption patterns and 

to grid availability, across relevant market timeframes1.  

Flexibility is at the centre of the energy transition, yet, so far, the lack of a clear scope or 

methodology to determine its needs made discussions about flexibility as prominent as they have 

been abstract.  

From a need perspective, flexibility has a wide array of use cases, which then have multiple dimensions in 

terms of timeframes, geographical scope and beneficiaries. The scope of flexibility is thus not uniformly 

defined and varies significantly across studies. Coupled with a complex stakeholder landscape described 

in our previous report2, there is not yet a well-defined approach as to how to assess needs for flexibility and 

the flexibility potential. As a result, even different analyses focusing on the same geographic area come up 

with different numbers for the needed or available volumes of flexibility. 

The European Union’s Electricity Market Design Regulation (EMDR), whose latest text was provided by the 

Council in May, 20241, for the first time in the history of the EU regulation places flexibility in the spotlight. 

It formalises a requirement to develop a flexibility needs assessment (FNA) methodology3, which should 

form the basis for national indicative non-fossil flexibility targets of the EU Member States (MSs). Based on 

the FNA methodology (to be submitted by ENTSO-E and the EU DSO Entity to ACER for approval) national 

regulatory authorities (NRAs) are expected to publish dedicated biannual reports covering a period of 5 to 

10 years each (Figure 1). The exhibit on page 6 summarises relevant highlights from the newly adopted 

EMDR and the consolidated version of the Electricity Regulation4 and the different parties involved. 

 

Figure 1. Timeline for the preparation, approval and implementation of the FNA methodology, as per Art. 19e EMDR. Note that this 
is a "best-case-scenario" timeline5. 

 
1 The European Parliament and the Council. 2024. Electricity Market Design Regulation, Art. 2(79) 
2 Tolstrup K., Kreiken D., 2024. Primer on energy system flexibility. 
3 The European Parliament and the Council. 2024. Electricity Market Design Regulation, Art. 19e 
4 Hereafter, for the ease of referencing, the EMDR is synonymous to the consolidated text of the Electricity Regulation of June 16, 

2024, which integrated the new or adapted provisions from the EMDR: https://eur-lex.europa.eu/legal-

content/EN/TXT/?uri=CELEX%3A02019R0943-20240716  
5 The EMDR requires an approval of ACER within three months, different to the generally applicable six months for most of ACER’s 

decision-making processes. 

https://eur-lex.europa.eu/eli/reg/2024/1747/oj
https://www.magnusenergy.com/insights/primer-on-energy-system-flexibility
https://op.europa.eu/en/publication-detail/-/publication/e14326c0-0d4a-11ef-a251-01aa75ed71a1/language-en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02019R0943-20240716
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02019R0943-20240716
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The EMDR requires the methodology “to be consistent” with the national and European Resource 

Adequacy Assessment (ERAA)6. At a first glance, the envisaged FNA might seem similar to an adequacy 

assessment, but to what extent is it actually the case? And more importantly, what does this mean for EU 

Member States, regulators, market actors, service providers and system operators? 

 

To address this, the present brief delves into several questions: 

• What does flexibility mean and how is it different from adequacy?  

• What are the goals and use cases of flexibility across different timeframes? 

• How to assess flexibility needs and potential?  

• What are the overlaps and differences between flexibility assessment and ERAA 

methodologies? 

• What are the implications for the energy system stakeholders? 

 
6 Information on ERAA can be found here https://www.entsoe.eu/outlooks/eraa/   

https://www.entsoe.eu/outlooks/eraa/
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This working paper aims to answer the above questions by putting together the puzzle pieces of flexibilitghts 

on how flexibility needs can be assessed in a systematic way. 

Highlights from the Electricity Market Design Regulation 

The EU Electricity Market Regulation (EMDR) requires Member States (MS) to conduct a 

flexibility needs assessment. The main goal of such assessments and the national flexibility 

needs reports is “to foster non-fossil flexibility” by determining indicative objectives for non-fossil 

flexibility, “including the respective specific contributions of both demand side response and energy 

storage to that objective” (Rec. 46). 

National flexibility needs assessments: 

• should account for several goals, including cost-effective security and reliability of supply  

• achievement of decarbonisation and RES integration targets, interconnection targets, 

including “potential availability of cross-border flexibility.” 

• should be consistent with the ERAA and NRAA (Arts. 23 and 24) (Art. 19e(1)); and  

• obliges TSOs and DSOs to provide the relevant data and analysis (Art. 19e(3)) 

The main elements of the flexibility needs assessment are described in Rec. 46 and Art. 

19e(2):  

• The timeframes of flexibility needs span a broad time horizon from “at least” seasonal to 
daily and hourly flexibility, in particular with regard to RES integration 

• Scenario-based approach likely needed to account to the different projections for market 
prices and evolution of generation and demand 

• Shall consider “all existing and planned investments, including existing assets that are 
not yet connected to the grid” (Rec. 46) 

• Types of resources considered should include all flexibility sources such as “flexible 
generation, interconnectors, demand response, energy storage or the production of 
renewable fuels” (Rec. 46); aggregation should be further taken into account 

• The resources must be considered both on the transmission and distribution network levels 

• Part of the report should also focus on evaluating and mitigating barriers to market 
participation (incl. for system services) of non-fossil flexibility with concrete measures 

• Accounting for potentially available flexibility across borders 

Indicative national targets for non-fossil flexibility must be defined by each MS (Art. 19f), with 

demand response (DR)- and storage-specific objectives to be specified. The EMDR defines 

several ways in which the national indicative targets may be achieved: 

• by lifting barriers to market participation, esp. of DR and battery energy storage systems 

(BESS) and, if needed,  

• by the introduction of non-fossil flexibility support schemes (Rec. 47), if existing investments 

are not sufficient; importantly, such flexibility support schemes explicitly refer to availability 

of capacity, i.e. kW-based remuneration. The schemes are required to be “competitive” 

and “cost-effective” processes but not explicitly mandated to be market-based. 

• It further establishes a direct link to capacity markets seeing them as one form of such 

support schemes! And such schemes are explicitly meant to "cover NEW investment in non-

fossil flexibility, including investments in existing assets and those aimed at developing DR" 

(Rec. 47). It provides for MSs that currently use a capacity mechanism to consider 

redesigning the respective criteria or features to encourage the participation of non-fossil 

flexibility resources, such as DR and BESS (Rec. 47, Art. 19g). 
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What does flexibility mean? The scope of flexibility 

vs. adequacy 

The EMDR provides the first official definition of flexibility (see info box). And yet, it says little about the 

ultimate goal (or goals) of flexibility, the time for “adjusting variability” and what kind of “relevant” market 

timeframes are meant. Neither are “flexibility services” referenced in some of the provisions defined.  

 

Notably, neither the EMDR nor Regulation (EU) 2019/9437 

(Electricity Regulation) provide for a specific definition of 

resource adequacy, while Art. 2(68) of Regulation (EU) 

2017/14858 (System Operations Guideline, SOGL) defines 

adequacy in rather broad and thus ambiguous terms (see 

info box to the left).  Furthermore, based on the ERAA 

reports, its main goal can be defined as securing enough 

capacity available to minimise loss of load during a scarcity 

event. The definition of a capacity mechanism (see info 

box), which is the main tool to address an adequacy 

concern, explicitly excludes ancillary services or congestion 

management from the use cases. 

 

Specific goals of flexibility can be different across 

timeframes and use cases, e.g. to swiftly counteract 

frequency deviations due to forecast errors or to alleviate 

grid congestion during several hours. In order to understand 

what flexibility actually refers to, it’s useful to think about it 

in terms of its use cases, and thus need owners as well as 

its dimensions such as time and geography.  

 

What Figure 2 essentially shows is that flexibility appears to have a substantially larger scope than 

adequacy. This certainly depends on how narrowly or broadly flexibility is understood in terms of 

timeframes. The EMDR gives a hint of interpreting flexibility in a broad sense as the flexibility needs 

assessment must consider “at least” seasonal, daily and hourly flexibility (Art. 19e(2)). Concerning the 

former, its primary purpose refers to improving storability of electricity (e.g. using large hydro storage 

reservoirs or, in the future, thermal storage) needed to offset variability of demand and variable RES output. 

However, no actual product for flexibility exists in this much longer timeframe with the exception of some 

national interruptibility schemes9. In the future, however, it is conceivable that much longer activation times 

would be required to counteract a so-called “Dunkelflaute10” period. 

 

Activation timeframes of flexibility use cases listed on the right of Figure 2 span from day-ahead (or even 

longer) to very close to real time. It’s interesting to observe that most of the products associated with 

flexibility are energy-based – except for balancing capacity. Notable is also the inclusion of flexibility into 

 
7 European Parliament und European Council. 2019. Regulation on the internal market for electricity. 
8 The European Commission. 2017. Guideline on electricity transmission system operation. 
9 Note that as the balancing process shifted to D-1 capacity reservation, the relevance of flexibility for this use case in 

longer timeframes is no longer applicable to balancing. Although forward markets do have a much longer horizon, 

these are not considered here as they perform a fundamentally different role in the context of electricity markets.  
10 A period with neither sun nor wind, e.g. on a winter night.  

Flexibility: “the ability of an electricity 

system to adjust to the variability of 

generation and consumption patterns 

and to grid availability, across relevant 

market timeframes” (Art. 2(79) EMDR) 

 

Adequacy: “Ability of in-feeds into an 

area to meet the load in that area” 

(Art.2(68), SOGL) 

 

Capacity mechanism: “a measure to 

ensure the achievement of the 

necessary level of resource adequacy 

by remunerating resources for their 

availability, excluding measures 

relating to ancillary services or 

congestion 

management” (Art. 2(22) EMDR) 

 

https://eur-lex.europa.eu/eli/reg/2019/943/oj
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2017.220.01.0001.01.ENG&toc=OJ:L:2017:220:TOC#d1e394-1-1
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the adequacy use case, again capacity-based, as more countries implementing capacity markets strive to 

involve non-fossil flexibility service providers in the latest auctions (e.g. Belgium or Poland). This link was 

also further strengthened by the EMDR provisions defining non-fossil flexibility support schemes as 

payments for available capacity (Art. 19g), which may be operationalised through existing capacity markets 

(see also the exhibit on page 6) or could be additional to already existing capacity mechanisms (Rec. 47). 

That said, the EMDR does not exclude a possibility of a parallel operation of capacity mechanisms and 

flexibility support schemes (Rec. 47). 

 

Finally, the need owners of flexibility are not limited to TSOs and thus not only to the national or regional 

level. They also include DSOs and, consequently, much more localised needs as compared to resource 

adequacy.  

 

 

 

  
Figure 2. Differences and overlaps between flexibility (green) and adequacy (light blue) based on product timeframes, need owners, 
geography and use cases (and the basis for their remuneration in square brackets). 

 

 

 

To summarise, the main overlaps between flexibility and adequacy are observed in terms of timeframes 

of activation (but not procurement) and TSOs as need owners for services spanning a national or a larger 

geographical scope.  
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In contrast, the main differences include: 

• More limited scope for adequacy  

• Flexibility services are predominantly remunerated based on their activation, i.e. MWh-based, while 

the remuneration of adequacy is only MW-based, i.e. activation is not remunerated. This, however, 

might change with the entry into force of the EMDR.  

• Besides national and regional geography, localised use of flexibility services is expected, involving 

not only TSOs but also DSOs. This is also aligned with the requirements of the upcoming Network 

Code Demand Response. 

• Often, product duration (i.e. duration of activation) for flexibility services is lower 

• Unlike adequacy, flexibility needs is mostly defined and procured both in upward and downward 

directions depending on whether the system is long or short or on the location of a congestion or 

voltage issue 

• Due to the different use cases, technical requirements in terms of speed of activation and of its 

duration differ considerably across flexibility use cases.  

 

We expect these differences to have an impact on the definition of the FNA methodology as 

compared to the ERAA methodology.  
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How to assess flexibility? 

Flexibility needs vs. potential 

The discussion of flexibility needs is, in our view, incomplete without considering the other side of the coin, 

which is the potential of flexibility that can realistically be achieved in a given timeframe. Lack of a 

harmonised approach leads to vastly different results. Experience also shows that their magnitude 

highly depends on how flexibility is conceptualised – the use cases and the timeframes considered. For 

instance, different reports and studies, such as the short-term flexibility estimated in the Elia report11 versus 

the long-term flexibility in the JRC reports12, highlight varying system boundaries and timeframes. 

 

On the other hand, unlike a typical assumption in resource adequacy assessments, the potential of flexibility 

is defined by much more than the elasticity of the demand profile and is impacted by a number of 

dimensions, described in the next sub-section. 

 

Concerning the use cases and thus the need for flexibility, these are in fact not limited to the provision of 

system services alone. Flexible resources may also be used in increasingly more liquid intraday markets, 

for internal portfolio optimisation or for self-consumption affecting the volume available for other (system-

related) purposes. Thus, flexibility needs and availability/potential is not a single number. Therefore, it is 

useful to make the assumptions about the providing technologies, technical requirements and the use cases 

explicit (Figure 3).  

 

 

 

 

 
11 Elia, 2023. Adequacy & flexibility study for Belgium (2024-2034). 
12 Koolen, D., De Felice M., and Busch, S. 2023. “Flexibility Requirements and the Role of Storage in Future European Power 

Systems.”  

Figure 3. The intersection of available flexibility potential and flexibility needs. 

https://www.elia.be/en/news/press-releases/2023/06/20230629_pressrelease_adeqflex
https://doi.org/10.2760/384443.
https://doi.org/10.2760/384443.
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Flexibility potential 

How much flexibility could be provided to the energy system to satisfy future need for ramping capability, 

shorter or longer energy storage or alleviating grid congestion? Technically speaking, there are four major 

categories of flexibility technologies and options:  

1. Flexible generation units encompass legacy thermal generation as well as hydro and (depending 

on country) nuclear generation. More recently, it also includes combined heat and power plants, 

heat pumps, etc. 

2. Storage technologies including hydro reservoirs and pumped hydro storage plants, stationary 

battery storage, behind or front-of-meter, and, in the future, electric vehicles (EVs), thermal or 

hydrogen. 

3. Demand response, or end-user flexibility, that involves leveraging flexible consumption and 

demand-side assets and includes industrial, commercial and, in the future, residential consumers. 

This can include both explicit DR, implying direct market participation, and implicit DR, referring to 

reaction to price signals based on dynamic tariffs and charges.  

4. Interconnectors which facilitate flexibility through cross-border forward markets, day-ahead and 

intraday markets as well as balancing markets. 

Taking this distinction as a starting point, the flexibility potential can be estimated based on 

different constraints – resource, use-case-specific technical, economic and/or market-related 

constraints that lead to the correspondingly decreasing flexibility potential (Figure 4). 

 

 

Figure 4. Types of constraints associated with flexible technologies that determine their overall flexibility potential. 
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Let’s take hydrogen as an example. Hydrogen, especially when converted to synthetic fuels or stored in 

underground caverns, can provide seasonal flexibility. However, it is hard to estimate how efficient or how 

cheap the electrolyser technologies can be, or how competitive hydrogen would be in the market in 2050. 

Then, what could be a reasonable estimation of hydrogen potential, for example, in 2050 in the 

Netherlands? First, a theoretical maximum potential of hydrogen production (the largest circle in Figure 4), 

that is how much wind and sun can be utilised by electrolysers without considering any technical 

constraints. Then, we consider the future performance of hydrogen-related technologies and infrastructure, 

which lead to the technical potential of flexibility, which is likely lower than the overall resource potential 

and is use-case-specific. That is, technical requirements for long-term storage capability prioritise duration 

while, for instance, provision of balancing prioritises speed of activation. Here, we arrive at the point where 

most flexibility or adequacy methodologies stop (e.g. Elia’s AdeqFlex report13  or ERAA). 

What is often overlooked are constraints on flexibility potential stemming from economics and markets (the 

two right-most small circles in Figure 4Error! Reference source not found.). For instance, to what extent 

is hydrogen going to be competitive enough in providing a given service based on the expected price levels? 

Does this use case only cover OPEX or also CAPEX? How competitive is it going to be in comparison with 

other more established technologies? And how would future regulation and the availability of other value 

streams impact its competitiveness? These constraints can provide a more “realistic” estimation of flexibility 

potential in the future energy market. 

Flexibility needs  

As with flexibility potential, flexibility needs are their sum per use case while accounting for additional 

factors, such as (actual) degree and speed of RES integration, seasonal effects or market liquidity, which 

can be addressed by way of sensitivity analyses. 

It is important to consider that flexibility needs largely depend on future technological developments and 

energy system targets (especially for long-term flexibility) as well as current and/or near-term policy targets 

(for short-term flexibility). Similarly, flexibility needs are strongly impacted by the geographic perimeter 

under consideration (e.g. city, region, country). Consequently, the existing methodologies of assessing 

flexibility needs differ across temporal and spatial resolutions.  

As highlighted above, it is further crucial to consider the exact use cases that flexibility is expected to be 

deployed for. These can include not only different balancing products but also congestion management, 

voltage control, inertia as well as longer-term flexibility to offset daily or even seasonal RES fluctuations. At 

the same time, flexible resources would likely be required for the needs of market participants (e.g. to 

quickly offset forecast errors to avoid imbalance costs) or even consumers (e.g. to optimise self-

consumption and save costs). In fact, the latter point impacts the actual availability of flexibility for system 

services since these use cases likely compete with each other.  

On the other hand, the flexibility needs assessment must be consistent with the ERAA methodology, 

according to the requirement of the EMDR (see exhibit on page 6 for details). Then the practical question 

arises – to which extent can flexibility needs assessment be consistent with the ERAA – and what are the 

crucial differences? 

 
13 Elia, 2023. Adequacy & flexibility study for Belgium (2024-2034). 

https://www.elia.be/en/news/press-releases/2023/06/20230629_pressrelease_adeqflex
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Flexibility needs vs. adequacy methodologies – 

what overlaps and what does not? 

As mentioned in the Introduction to this brief, according to the newly adopted EMDR, the FNA methodology 

should be consistent with the ERAA methodology. What does it actually mean?  

 

As a starting point, the ERAA and its main building blocks are very briefly described in the below exhibit.  

 

 

The ERAA, as described in the exhibit above and according to Art. 23 of the amended Electricity Regulation, 

aims to evaluate and monitor medium to long-term resource adequacy concerns by assessing the system’s 

ability to supply current and projected demand for the next 10 years. The Regulation further specifies the 

(European) resource adequacy assessment and its main building blocks 

The ERAA methodology, pursuant to Art. 23 and 24 of the EMDR, is the basis of the European as well 

as national resource adequacy assessments. ERAA must be performed on an annual basis for the next 

10 years.  

 

The final output of an ERAA or NRAA are so-called adequacy indicators, Expected Energy Not Served 

(EENS) and Loss of Load Expectation (LOLE). They form basis for nationally determined reliability 

standards. The calculation of EENS and LOLE is based on a highly complex chain of modelling steps:  

 

1. Input data and scenario definition 

• Data including demand forecasts, generation capacities, (forecasted) fuel prices, weather 

patterns, and interconnection capacities (as provided by the TSOs). 

• Multiple scenarios defined to capture a wide range of potential future situations beyond normal 

operating conditions, i.e. one central reference scenario complemented by additional scenarios 

(sensitivities), such as extreme weather events, different levels of installed RES capacity, 

commodity prices, etc. 

 

2.  Economic Value Analysis (EVA) 

• The EVA is used to assess the economic value of different capacity resources in the context of 

their ability to contribute to system reliability and meet demand. 

• It is as crucial intermediate modelling step meant to determine how much capacity per 

technology will be invested into, go through a lifetime extension, be mothballed or fully retired. 

 

3. Economic Dispatch (ED) model 

• The ED model optimises the operation of the electricity system by determining the most cost-

effective way. It selects the lowest-cost generation resources first, taking into account 

operational constraints such as ramp rates, minimum generation levels, and transmission 

constraints. 

• A probabilistic approach to this analysis is applied: probabilistic simulations using Monte Carlo 

methods account for uncertainties in demand, generation availability, and other factors. This 

helps to evaluate the likelihood of different outcomes and identify potential risks to system 

adequacy. 
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usage of at least two indicators, LOLE and EENS. The indicators, provided per bidding zone, are to be 

used to define national reliability standards, indicating the necessary level of security of supply in a MS, 

obligatory for MSs applying capacity mechanisms. These metrics provide insights into the probability and 

magnitude of potential supply shortages, helping to determine if additional capacity or demand-side 

measures are needed. Consequently, the output of the ERAA forms basis for the dimensioning of capacity 

mechanisms in a MS. 

 

Conversely, the FNA methodology, based on the adopted EMDR and summarised in the exhibit on page 

6, aims to reveal future flexibility needs which are to be defined within biannual national reports. These 

reports further feed into the definition of indicative national non-fossil fuel flexibility targets, specifically 

mentioning the contribution of DR and BESS.  

 

An important aspect of the process is also its governance. According to Art. 19e, “the regulatory authority 

or another authority or entity designated by a Member State, shall adopt a report on the estimated flexibility 

need”. An open question is who conducts the assessment itself. It is, however, essential that the different 

processes, such as the FNA, ERAA, TYNDP and NECPs, are aligned to avoid unduly mismatches. Such 

an alignment should be addressed by the responsible entities adopting and/or approving the respective 

outcomes (e.g. ACER and NRAs and might be easier to pursue if the entities involved are the same. This 

is even more relevant for the FNA and the €RAA for which the amended Electricity Regulation explicitly 

requires consistency in methodologies and, consequently, in the results. 

 

The results of the FNA, i.e. the obtained indicators, and respective national reports are the basis for the 

definition of flexibility targets and related non-fossil fuel support schemes, if necessary. Such support 

schemes of MSs shall renumerate the availability of capacity. The EMDR seems to represent the 

position that the reservation of flexibility (MW) is similarly important to its activation (MWh). 

 

The national flexibility needs reports are, according to Art. 19e(2) EMDR, are required to i.a.: 

• evaluate all timeframes of flexibility needs, at least on a seasonal, daily and hourly level; and 

different assumptions in respect to market prices, generation and demand 

• consider the potential of non-fossil flexibility sources 

• account for potentially available flexibility across borders 

So, what are the overlaps and differences between ERAA and FNA? 

 

Several links between ERAA and FNA can be observed: 

1. Links to the capacity mechanisms described above (esp. in terms of reaching the targets) 

2. General design principles of associated flexibility support schemes largely remind of the principles 

for capacity mechanism design and are also linked to availability (MW) 

3. The goals that flexibility needs assessments should account for include, among others, “security 

and reliability of supply” 

4. Consideration of existing and planned investments (similar to the EVA in ERAA) 

 

On the other hand, EMDR requires that the FNA methodology considers: 

• All available sources of flexibility must be considered in a cost-efficient manner across different 

timeframes, including those from other Member States 

• Planned investment in interconnection and flexibility at transmission and distribution level are to 

be considered. 

• Providing guiding criteria to assess the capability of different sources of flexibility to meet 

the system’s flexibility needs. 
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Concluding on the main objectives and expected information to be included in the FNA, such as evaluation 

of different timeframes or consideration of the distribution level, we can deduct that unlike adequacy, 

flexibility needs cannot be simplified easily, and most likely not to the same extent. As outlined in section 

“How to assess flexibility?”, flexibility needs are, generally speaking, the sum of their use cases 

considering technical requirements, possible overlaps and competition between them or with 

potential support schemes, whereas the ERAA methodology focuses rather on general availability 

of supply to satisfy demand at all times.  

Thus, what should give a more nuanced and explicit answer about flexibility needs are the specific use 

cases it will be used for and, in a second step, the associated technical requirements. Here, it is crucial to 

distinguish especially between the speed of activation and its duration. The table below summarises the 

main use cases14 mentioned above and the typical speed and duration ranges required. It also includes 

flexibility services needed for market actors themselves, such as portfolio optimisation. While we do not 

expect these use cases to be explicitly considered in the FNA, they do interact with system use cases both 

in terms competing for the same flexible resources and possibly contributing to them. 

Service Geographical 

scope 

Speed of 

activation 

Duration of 

activation 

Example 

technologies 

Inertia Zonal & cross-

zonal 

A few seconds Seconds to minutes CCGTs, hydro, 

BESS, RES 

inverters (virtual 

inertia) 

Balancing energy Zonal & cross-

zonal 

A few seconds to 15 

minutes 

Minutes Varies based on 

balancing product 

Congestion 

management 

Zonal & local Depends on how 

proactive or reactive 

the affected SO is, 

less than an hour to 

24 hours 

Several hours Depends on the 

speed of activation 

Voltage control Local    

Portfolio optimisation 

and imbalance trading 

Zonal   Depends on the 

duration of the 

imbalance 

settlement period 

DR, CCGTs, BESS, 

CHPs or heat 

pumps 

Intraday market 

(and to lesser extent 

day-ahead) 

Zonal & cross-

zonal 

 15 min – hours All 

Avoidance of RES 

curtailment 

Zonal & local, 

depending on RES 

location 

 Hourly DR, BESS, thermal 

storage 

electrolysers 

Long-duration 

flexibility to offset 

longer-term supply 

deficits 

Zonal & cross-

zonal 

4-12 hours Daily, weekly or 

longer 

CCGTs, hydro 

storage, thermal 

storage 

electrolysers 

 
  

 

14 Some studies mention “avoidance of grid reinforcement” as a use case for flexibility. We rather see it as a positive outcome as long 

as flexibility can satisfy the needs listed above, especially congestion management and voltage control.  
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There are several observations that can be made based on the table above: 

1. Duration of flexibility is only one relevant dimension. The other one is its speed. Often, the fastest 

technologies able to cover use cases with high ramping needs are not the same as the ones that 

can offer longer flexibility activation yet are slower on the uptake.  

2. For several use cases, flexibility need is highly localised, which then also means that flexibility 

potential is required at a specific location restricting overall availability.  

3. Looking at the short-term flexibility use cases another peculiarity stands out:  it is required not only 

in an upward direction (i.e. increasing supply or reducing demand) but also in the negative direction 

(i.e. decreasing supply or increasing demand). The latter is getting even more relevant as high 

simultaneity effects are associated with variable renewable generation, which can translate into 

sharp peaks in generation by far exceeding demand.  

4. The last two use cases create an overlap between adequacy and flexibility and thus between 

capacity markets and flexibility markets or support schemes. 

To summarise potential similarities and differences of FNA compared to the ERRA methodology. 

• Temporal resolution:  

• The FNA shall assess the need for flexibility for different use-case-dependent timeframes. 

Shorter timeframes are generally out of the scope of the ERAA methodology. The FNA is 

concerned with flexibility modelling further towards short-term system stability (in seconds’ 

or minutes’ resolution) rather than long-term security of supply.  

• The FNA needs to consider both duration and speed of activation required for a given use 

case. 

• At the same time, the needs and flexibility potential in the different timeframes are not 

isolated from each other: some technologies are capable of providing multiple flexibility 

services making them compete among themselves. It is far from trivial to integrate these 

interactions into a holistic assessment framework. 

• Locational resolution: For some use cases flexibility needs are highly localised, implying that the 

respective flexibility potential is required at a specific location restricting overall availability. ERAA 

only assesses adequacy on a bidding zone level or larger whereas flexibility will need to cover a 

higher spatial resolution to focus on local flexibility needs. 

• DSO perspective: The ERAA so far only considers the transmission system while the FNA 

methodology is required to include the DSO perspective. Formally, the FNA methodology further 

has to be submitted by not only by ENTSO-E (TSOs) but also the EU DSO entity (DSOs).  

• DR: Another tricky aspect is the treatment of DR as it is a type of “service”, which can be provided 

implicitly (e.g. a consumer reacting to their dynamic tariff) or explicitly through actual market 

participation (e.g. an industrial site temporarily adjusting a process or offering flexibility with an on-

site generation asset). National reports must explicitly consider DR potential. The ERAA 

methodology applies a simplified approach by assuming a certain flexibility of a load curve for 

implicit DR and a certain flexible volume of a few selected technologies available for in-the-market 

measures. Such a simplified modelling approach likely will not be sufficient in the FNA 

methodology. 

• Input data: Clearly, the input data and assumptions in terms of decarbonisation, national targets, 

projected demand and supply but also planned interconnection are to be consistent and aligned 

between the ERAA and the FNA assessments. Consistency can further be achieved by observing 

the same future time frames. Nevertheless, a separation of use cases requires a higher granularity 

both in time and space, as well as the additional consideration of DSOs’ perspective. This will likely 

lead to additional data needs, with possible challenges for DSOs whose grid observability is often 

much more limited as compared to the transmission network. 

• Scenario definition and probabilistic assessment: The general approach of ERAA, based on 

the definition of different scenarios and sensitivities, seems well suited for the FNA, as further 
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highlighted in Art. 19e(2) EMDR. A probabilistic approach seems adequate to account for 

uncertainties of the analyses and could be used in combination with the defined indicators. 

• EVA: As explicitly required in Art. 19e(4)(b), planned investments in flexibility are to be considered. 

In this regard, an assessment similar to the EVA might be needed, certainly with a different focus, 

i.e. to assess viability of flexibility services participating in the markets for the respective services. 

It is important to observe that conventional generation technologies, especially gas-fired 

generation, are still largely expected to provide some of system flexibility at least in the medium 

term. The FNA will thus likely need not only new investments but also decommissioning or 

mothballing of conventional technologies over time, similar to ERAA’s EVA. 

• Economic dispatch: In comparison to ERAA, the dispatch for flexibility is expected to be much 

more dynamic and, again, use-case-specific. This likely means that both the time and geographical 

resolution of the ED model would need to be higher while the interaction between different flexibility 

use cases will need to be handled.  

• Indicators for flexibility needs: several indicators have been used in literature: 

• Residual load (MW): the difference between supply and demand (positive or negative 

depending on whether the system is short or long) in a given hour or an average10, 4  

• Expected unserved ramping (MW/min): total magnitude of the deficit of net flexibility 15 

• Periods of flexibility deficit (number of periods): periods when the system has insufficient 

ramping capability to manage the expected ramping of the system’s net load.10 

An assessment by ENTSO-E16 in 2021 proposed to address flexibility needs related to adequacy 

in the day-ahead market (as a result of variable generation and production) by a combination of 

residual load calculations with selected outputs of the ERAA. The four metrics discussed17 aim to 

identify two selected flexibility needs: ramping and scarcity period flexibility needs. Such a 

combination might be useful to address flexibility needs at the intersection between 

resource and system adequacy. Yet, it is likely insufficient without an additional step of 

translating these into specific needs for balancing, redispatch, voltage control and other 

use cases, whose relevant parameters also include location, direction of activation and 

different need owners.   

These aspects clearly point to the upcoming challenge of the FNA methodology, requiring both the 

definition of new indicators and the need for several different indicators to reflect the different use 

cases. Importantly, the final FNA methodology needs to take account of its subsequent step, the 

determination of indicative national targets and potential support schemes which are based on availability 

of flexibility (MW). This requires reversing its results into targets necessary to satisfy identified needs while 

considering competition between different use cases and available services.  

Last but not least, the factors of time and resources comes to the fore since the FNA methodology 

has to be submitted within one year after entry into force of the EMDR (Q3 2025). Considering the 

time needed for cooperation and alignment between ENTSO-E and the EU DSO entity, one year seems 

not to leave enough time for developing a sophisticated methodology. The above thoughts therefore rather 

conclude with open questions: What will be the degree of simplification of the FNA methodology considering 

all limiting factors and the expectations towards its results? What can we expect in terms of data to cover 

the DSO perspective? Is a prioritisation needed, e.g. first focusing on most pressing use cases and further 

developing other indicators in subsequent amendments to the methodology?  

 
15 Electric Power Research Institute. 2019. Flexibility Methods and Guidelines: Assessing Operational Flexibility in Systems with 

High Penetrations of Variable Generation – 2019 Update. 
16 ENTSO-E. 2021. The Assessment of Future Flexibility Needs in Practice.  
17 Highest annual residual load ramps (MW) and their percent of LOLE and ENS; curtailed surplus energy during the 5% highest 

ramp periods; max annual value of 120h residual load rolling averages and their percent of LOLE and ENS. 

https://www.epri.com/research/programs/067417/results/3002016257
https://www.epri.com/research/programs/067417/results/3002016257
https://eepublicdownloads.azureedge.net/clean-documents/Publications/Position%20papers%20and%20reports/2021/ENTSO-E%20Report%20on%20the%20assessment%20of%20future%20flexibility%20needs%20in%20practice%20211019.pdf
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Implications for stakeholders 

As the EU energy system is becoming progressively more renewable, the question of system reliability and 

stability to support the energy transition is coming to the fore. This has given the topic of flexibility the much-

needed regulatory impetus. The EMDR requires MSs to conduct flexibility needs assessments as a basis 

for defining national indicative flexibility targets and associated support schemes. Importantly, these focus 

on non-fossil flexibility, thus excluding such conventional generation assets as gas-fired power plants. 

Another important aspect is the capacity-based character of non-fossil flexibility support schemes. In this 

way, they are expected to complement rather than substitute existing mechanisms.  

 

 

For TSOs and DSOs this implies: 

• New responsibilities for defining the FNA methodology and the required input data, providing data 

and ultimately conducting the analysis; this is another important joint task of both ENTSO-E and 

the EU DSO entity to be carried out within a short lead-time. 

• Updates and/or amendments of the TYNDP as well as national network development plans as a 

result of the national reports for flexibility. 

• A more “institutionalised” approach to remunerating availability of flexibility according to principles 

laid down for non-fossil flexibility support schemes, with the possibility of DSOs being one of the 

counterparties to future non-fossil flexibility support schemes. 

• New responsibilities regarding support schemes which are likely to be implemented by system 

operators, including their definition and design. 

• Increased need to keep consistency regarding several separate processes with different timelines 

such as the ERAA, FNA, TYNDP, NCEPs etc. 

• Increased need of TSO-DSO coordination and cooperation regarding the assessment of flexibility 

needs, the respective procurement as well as the activation. 

 

 

In turn, for flexibility service providers this implies: 

• New revenue streams for flexibility service providers and therefore a need to further improve 

assessments regarding profitability across markets and use cases. 

• High likelihood of different national implementations and design principles increasing complexity 

for investment decisions. 

• Based on the EMDR, legal grounds are now laid to reward availability of capacity and remove 

remaining barriers to participation in energy markets (including for aggregation). 

• An expected extra boost to DR and BESS, based on the EMDR, facilitating and incentivizing 

investments in related technologies and offers. 

• As flexibility service provision is receiving a push across Europe, competition between flexibility 

service providers will likely increase in the future. 

• May mean “activation” of the DSO role as procurers of flexibility services.  
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However, more specific implications on market parties and system operators will largely depend a 

lot on how more detailed open questions are answered: 

• Do the new provisions in the amended Electricity Regulation imply, among others, a possibility to 

use the reserved capacity for multiple use cases? 

• How to square the possibility of supporting non-fossil flexibility within capacity mechanisms with 

them excluding its use for balancing or congestion management (as per definition of capacity 

mechanisms in the EMDR)? 

• What is the exact interaction with other MW-based markets, e.g. balancing capacity markets and 

capacity markets? 

• Which technologies exactly fall under the definition of “non-fossil” sources of flexibility (e.g. how to 

treat H2-ready gas power plants)?  

• Will the targets distinguish between distribution and transmission level flexibility (i.e. centralised vs. 

de-centralised)? 
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Final thoughts 

Multi-dimensionality of the flexibility needs assessment 

The flexibility needs assessment involves multiple dimensions in terms of associated use cases across 

different timeframes, geographical resolutions and need owners. Demand for flexibility is heterogenous and 

varies not just in terms of duration but also the speed of activation as well as location. This makes it 

inherently much more complex than ERAA.  

 

The flexibility needs assessment methodology needs to account for the key differences between it 

and resource adequacy: 

• Much broader and multi-dimensional scope compared to resource adequacy 

• Flexibility services are predominantly MWh-based while adequacy is only MW-based, i.e. 

activation is not remunerated 

• Besides national and regional geography, localised use of flexibility services is expected requiring 

additional data, including on the DSO level 

• Often, product duration for flexibility is lower thus requiring a more granular dispatch modelling 

• Due to the different use cases, technical requirements in terms of speed of activation and of its 

duration differ considerably across flexibility use cases.  

 

Flexibility needs assessment - finding a balance between 

simplification and significance of results 

Flexibility needs are not a simple number but the sum of their use cases with specific requirements, which 

likely translate into multiple indicators. Therefore, the required flexibility needs assessments will have to 

strike a balance: While policy making and time constraints indeed call for vast simplification, the degree of 

such should be chosen wisely so as not to jeopardise the validity of results. A higher degree of detail (as 

compared to ERAA) is necessary to provide a meaningful basis for the subsequent definition of national 

targets and potential support schemes to ensure secure system operations in the future.  

 

Fragmentation – could we achieve a more efficient and effective 

system leaving the national focus behind? 

 

The EMDR focuses on national assessments and targets, similar to e.g. national energy and climate plans. 

Nevertheless, it is obvious that flexibility needs have a Europe-wide scope - as is the case with the impact 

of related support schemes. As for other areas in the electricity (and energy) sector, a joint assessment, 

and subsequently the alignment of national targets, fully considering synergies across Member States, 

might ultimately lead to a more effective and efficient system design. In this regard, ACER’s role in 

assessing and providing recommendations on national reports will be crucial. 

 



 

 

  |  21 

Uncertainty – are we too optimistic about future flexibility 

potential in Europe? 

The future potential of flexibility might be more uncertain and lower than we thought. Resource constraints 

like critical raw material supply, particularly for batteries and electric vehicles, are often not considered. This 

gap between the energy industry and resource mining might not have been on the radar of energy market 

stakeholders, but it has already been a hot topic in the political and circular economy fields.  

 

In addition, even with the new EMDR now adopted, the lead-time for first reports and the definition of 

national targets or support schemes is expected to be relatively long. In the meanwhile, regulatory 

uncertainty for flexibility service providers and investment decisions prevails, potentially leading to slow 

progress in terms of flexibility potential.   

 

There is another overlooked uncertainty of flexibility assessment – matching the right flexibility potential 

with the right needs. Not all types of flexibility provisions are suitable for every purpose, underscoring the 

importance of matching specific flexibility needs with compatible flexibility provision. All in all, understanding 

and navigating these complexities is crucial for creating a more flexible energy system. 
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Contact 

If you have any questions about this paper, or about our technical advisory services, do reach out to our 

experts. We’re happy to discuss your specific situation.  
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About Magnus Energy 

Magnus Energy works on a bright future. Helping to build strong energy systems that fully incorporate 
renewables. Balancing sustainability, security, and affordability. Navigating the challenges of the ever-
evolving energy transition. We employ the best and brightest consultants with in-depth knowledge of 
energy markets and systems, covering every aspect of the energy transition. Serving as independent 
guides. 
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