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1 Introduction 

Context and reminder of the key EBGL requirements and of the Imbalance 
Settlement Harmonisation Methodology  

1 The EC regulation EU 2017/2195 establishing a guideline on electricity balancing (hereafter, EBGL) 

was published in November 2017. The main obligations and mechanisms introduced with the EBGL 

concern European balancing energy platforms, balancing product standardisation, the 

harmonisation of imbalance settlement as well as cross-zonal capacity allocation. The European 

platforms (PICASSO, MARI, TERRE1) have been installed for the activation of Automatic 

Frequency Restoration Reserves (aFRR), Manual Frequency Restoration Reserves (mFRR) 

activation, Replacement Reserves (RR), and Imbalance Netting. Transmission System Operators 

(TSOs) are required to connect and use these platforms for cross-border balancing energy 

activation. The goal of product standardisation is to ensure technical harmonisation (activation time, 

duration, etc.) so bids are interchangeable across borders. Member States should define and use 

standard products for balancing energy when operating on EU platforms, unless justified specific 

products are approved. The harmonisation of imbalance settlement is subject of the Methodology 

for the harmonisation of the main features of imbalance settlement in accordance with Article 52(2) 

of Commission Regulation (EU) 2017/2195 of 23 November 2017 establishing a guideline on 

electricity balancing (hereafter, Imbalance Settlement Harmonisation Methodology or ISHM), 

establishing common EU rules for imbalance pricing and Balancing Responsible Parties (BRP) 

settlement. The Imbalance Settlement Period (ISP) is set to 15 minutes and should be applied in 

all scheduling areas. Regarding cross-zonal capacity allocation (CZCA), the EBGL established 

common rules for allocating (on a voluntary basis) cross-zonal transmission capacity to balancing 

and other markets, through co-optimised allocation, market-based allocation or allocation based on 

economic efficiency. 

2 On imbalance settlement, the EBGL requires the harmonisation of the main features of imbalance 

settlement pursuant to Article 52(2). This article provides that all TSOs shall develop a proposal to 

further specify and harmonise at least: 

 the calculation of an imbalance adjustment pursuant to Article 49 and the calculation of a 

position, an imbalance and an allocated volume following one of the approaches pursuant to 

Article 54(3); 

 the main components used for the calculation of the imbalance price for all imbalances pursuant 

to Article 55 including, where appropriate, the definition of the value of avoided activation of 

balancing energy from frequency restoration reserves or replacement reserves; 

 the use of single imbalance pricing for all imbalances pursuant to Article 55, which defines a 

single price for positive imbalances and negative imbalances for each imbalance price area 

within an imbalance settlement period; and 

 the definition of conditions and methodology for applying dual imbalance pricing for all 

imbalances pursuant to Article 55, which defines one price for positive imbalances and one price 

 

 
1 TERRE was decommissioned at the end of 2025 and the project is definitely ending in 2026. 
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for negative imbalances for each imbalance price area within an imbalance settlement period, 

encompassing conditions on when a TSO may propose to its relevant regulatory authority in 

accordance with Article 37 of Directive 2009/72/EC the application of dual pricing and 

justifications to be provided (EU, 2009), as well as the methodology for applying dual pricing. 

3 Following the Agency for the Cooperation of Energy Regulators’ (ACER) approval of the ISHM in 

July 2020, all TSOs were required to implement the methodology by January 2022 (ACER, 2020). 

The ISHM establishes a harmonised framework for imbalance settlement across EU Member 

States, aiming to ensure consistent, transparent, and efficient rules for how BRPs are settled when 

their actual positions deviate from their scheduled ones. In particular, the methodology defines the 

principles for calculating imbalance volumes and determining imbalance prices. This includes: 

 Calculation of the final position for each BRP (for each BRP in case of self-dispatching model, 

for each scheduling unit of each BRP in case of central dispatching model) 

 Calculation of BRP’s imbalance for 15-minute ISP  

 Application of additional price components each TSO may apply in its imbalance price 

calculation  

 Use of single imbalance pricing for positive and negative imbalances 

 Justification for the application of dual imbalance pricing 

4 The detailed methodology is described in Table 1 below. 

Table 1: Key specifications of ISHM 

Category Article Summary 

Imbalance 
calculation 

 

Article 3 (Calculation 
of a position) 

Specifies that TSOs in self-dispatching models 
must calculate one single final position per BRP per 
ISP, equal to the sum of external and internal 
commercial trade schedules. In central dispatching 
models, TSOs calculate one position per 
scheduling unit of each BRP 

Article 4 (Calculation 
of an allocated 
volume) 

Details how TSOs calculate the total allocated 
volume for each BRP or scheduling unit, including 
metered volumes from TSO and DSO grids, non-
metered volumes, corrections, and residual 
energies. TSOs must report this volume to BRPs 
without undue delay, with finalization deadlines set 
by national terms and conditions 

Article 5 (Calculation 
of an imbalance 
adjustment) 

Describes adjustments to BRP imbalances for 
activated balancing energy, system defence plan 
instructions, curtailed cross-zonal capacity, and 
redispatching actions. TSOs must report these 
adjustments promptly according to national 
deadlines 

Article 6 (Calculation 
of an imbalance) 

Defines the imbalance as the difference between 
allocated volume (including adjustments) and the 
final position. TSOs must report calculated 
imbalances to BRPs without undue delay, with 
provisions for BRPs to request recalculation 
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Table 1: Key specifications of ISHM 

Imbalance price 
calculation 

Article 7 (Use of 
single imbalance 
pricing) 

Mandates that all TSOs implement single 
imbalance pricing (same price for all imbalances 
regardless of direction) except where regulatory 
authorities approve dual pricing. Specifies how 
imbalance prices are set depending on whether 
positive, negative, both, or no balancing energy has 
been activated from frequency restoration or 
replacement reserves 

Article 8 (Establishing 
direction of total 
system imbalances) 

Specifies how TSOs determine whether the system 
has a shortage (deficit) or surplus by aggregating 
volumes of activated balancing energy, unintended 
exchanges, frequency containment, and remedial 
actions. BRP imbalances are then classified as 
either aggravating (same direction as system 
imbalance) or non-aggravating (opposite direction) 

Article 9 
(Determination of 
imbalance price) 

Methods for calculating imbalance prices using 
weighted average and/or maximum/minimum price 
approaches based on activated balancing energy 
prices and volumes from European platforms. 
TSOs may include additional components such as 
scarcity, incentivising, or financial neutrality 
components, subject to regulatory approval 

Article 10 (Value of 
avoided activation) 

Establishes that when no balancing energy is 
activated in either direction, TSOs must calculate a 
value of avoided activation to set boundary 
conditions for imbalance prices, based on available 
balancing energy bid prices 

Article 11 (Definition 
of conditions for dual 
imbalance pricing) 

Allows TSOs to request approval for dual pricing 
under specific conditions, such as when both 
positive and negative balancing energy is activated 
and dual pricing is justified to avoid negative effects 
on frequency restoration control error parameters, 
frequency stability, or power flow limits 

 

Source: Compass Lexecon analysis based on ACER (2020). 

Review of the ISHM and the applied evaluation framework 

5 Article 12(3) of the ISHM states that two years after the implementation of the European balancing 

energy platforms, TSOs must assess whether further harmonisation of imbalance settlement rules 

is needed, in line with the objectives of the EBGL. This assessment must consider the impacts and 

potential distortions caused by a lack of harmonisation. 

6 An initial assessment report is expected by July 2026 and a final report by July 2027 (ACER, 2025). 

This is reflected accordingly in the European Network of Transmission System Operators for 

Electricity (ENTSO-E) work programme for 2026 (ENTSO-E, 2025). 

7 We understand that ENTSO-E also wants to prepare for the case of an EBGL revision potentially 

starting in 2027. In this context, ENTSO-E wants to develop a robust advocacy position for EBGL 

2.0 and set 2027 as a target date for presenting recommendations and proposals to support the 

revision of the EBGL. In preparation for this, a review and assessment of EBGL 1.0 are required as 

a basis for evidence-based recommendations for EBGL 2.0. The structured review and assessment 
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of EBGL 1.0 aims at identifying strengths, weaknesses and potential improvement areas. This 

report contributes to the EBGL 1.0 assessment by focusing on the ISHM. 

8 The evaluation framework applied in this report has been developed as follows: 

 Review of EBGL/ISHM objectives: We have reviewed the EBGL objectives, as defined in 

Article 3 of the EBGL. The ISHM translates these EBGL objectives into more specific, 

operational objectives related to imbalance settlement, set out in the Annex I of ACER Decision, 

“Whereas” section (ACER, 2020). These objectives form the basis of the evaluation matrix used 

in this report.  

 Definition and analysis of key performance indicators (KPIs): Based on these objectives 

and on an iterative process with ENTSO-E, we have defined a set of KPIs to assess the 

performance of the ISHM. The KPIs include both quantitative and qualitative KPIs. Quantitative 

KPIs are computed based on publicly available data as well as data provided directly by TSOs. 

For the qualitative KPIs, we use information published in existing reports together with inputs 

provided in the conducted survey and interviews with TSOs. 

 Multicriteria assessment for ISHM: Each KPI is mapped to one or more EBGL objectives and 

corresponding ISHM objectives, ensuring a clear and transparent link between regulatory goals, 

methodological design and empirical assessment. Jointly, the KPIs are then used to evaluate to 

what extent the ISHM is achieving the defined objectives. 

9 We assess market efficiency, which includes enhancing efficiency of balancing, of balancing 

capacity procurement as well as of wholesale market. For ISHM, this translates into enhanced 

efficiency of balancing by providing the right incentives to the BRPs to either be in balance or help 

the system to restore its balance. Article 7 (Use of single imbalance pricing), Article 8 (Establishing 

direction of total system imbalance), Article 9 (Determination of imbalance price), Article 10 (value 

of avoided activation, or VoAA) and Article 11 (Definition of conditions for dual imbalance pricing) 

are designed in a way to contribute to this objective. In our assessment, we look at three quantitative 

KPIs: 

 Evolution of imbalance prices vs DA prices 

 Imbalance price volatility 

 System imbalance ratio 

10 We also assess operational security, which includes ensuring operational security and improving 

security of supply and system operation processes. Similarly, Article 6 (Calculation of an 

imbalance), Article 7 (Use of single imbalance pricing), Article 8 (Establishing direction of total 

system imbalance) and Article 11 (Definition of conditions for dual imbalance pricing) aim to achieve 

this objective. In our assessment, we look at the system imbalance ratio KPI. 

11 Finally, we assess whether these objectives are achieved while ensuring implementation feasibility. 

Article 12 (Publication and implementation) contributes to these objectives, as well as the 

clarification of definitions and calculations in the other articles. More specifically, we look at: 

 Implementation progress on ISHM 

 Regulation compliance / exemption 

 Implementation lead time of ISHM 

 Reasons for delay (legal, technical, coordination) of the implementation 
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12 The calculation of the KPIs mostly relies on data publicly available on ENTSO-E transparency 

platform. However, due to missing data, labelling or integration issues, we had to proceed to several 

corrections, exclude countries or data points and/or to combine these data with other sources, as 

explained in the notes of the figures.  

13 Where applicable, the computation and assessment of KPIs accounts for methodological 

differences between countries. For instance, in the calculation of quantitative KPIs, we first compute 

each KPI by country and then analyse KPI results by country groups. This approach is applied as 

ISHM leaves some methodological room for choice in the calculation of the imbalance price.  

14 As such, our analysis focuses on the main design differences across countries, and how they impact 

the different KPIs. The imbalance price is the price BRPs are paying or receiving for their 

imbalances, i.e. their “difference between the allocated volume attributed to that BRP and the final 

position of that BRP, including any imbalance adjustment applied to that BRP, within a given 

imbalance settlement period” (European Commission, 2017). Differences in methodological 

choices on the computation of the imbalance price may exist as the ISHM explicitly leaves flexibility 

regarding the following aspects: 

 TSOs can apply either a single price for all imbalances, regardless of direction, or dual pricing 

upon approval by regulatory authority (Art. 7 (1)). 

 If TSOs apply a self-dispatching model, they compute a single imbalance for each BRP. In case 

a central dispatching model is applied, the TSOs compute one imbalance for each scheduling 

unit of each BRP. This means that imbalances are not determined on one aggregated portfolio 

level, but individually per scheduling unit (e.g. a generation unit and a demand unit would each 

have their own imbalance position) (Art. 3, Art. 6 (1)).  

 In case more than one imbalance per BRP is computed (i.e. imbalance position per scheduling 

unit of a BRP in case of a central dispatching model in line with Art. 3(2)), TSOs may apply 

different pricing approaches (single vs. dual) to imbalances, e.g. dual pricing for generation and 

single pricing for consumption (Art. 6(1), Art. 7(1)). 

 TSOs can compute the imbalance price based on a weighted average and/or a 

maximum/minimum pricing approach based on activated balancing energy prices and volumes 

from European platforms (Art. 9 (1), (2)).  

 TSOs may include additional components (e.g. scarcity, incentivising, financial neutrality 

components) in the imbalance price, upon approval by the regulatory authority (Art. 9 (6)). 

15 In alignment with ENTSO-E, Compass Lexecon conducted a TSO survey with questions on the 

ISHM, implementation of 15-minute ISP, performance of EU balancing markets, cross-zonal 

balancing capacity and product standardisation. Overall, 25 TSOs responded to the TSO survey.2 

The results from the TSOs are used for the purpose of this analysis. To further discuss and 

complement the survey inputs, Compass Lexecon conducted interviews with most of EU TSOs. 

The results from these discussions are incorporated in the report. 

Structure of the report 

16 The report is organised as follows: 

 

 
2 The German TSOs submitted a joint response to the TSO survey, and hence, are counted as one here. 
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 Section 2 reviews the current state of implementation and implementation challenges of the 

ISHM, 

 Section 3 elaborates on the theoretical background of methodological choices in imbalance 

pricing, 

 Section 4 reviews the performance of the ISHM,  

 Section 5 sets out the conclusions and key takeaways from the analysis,  

 Section 6 lists the external references used in this report. 
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2 The ISHM has been largely 

implemented across Europe, 

although TSOs are continuously 

working on imbalance settlement to 

further improve its efficiency 

17 Section 2 provides an overview of the current implementation status of the ISHM across countries 

regulated under the EBGL.3 First, we present the implementation status per ISHM article based on 

the responses obtained in the conducted TSO survey, and supplemented with information from the 

ACER survey conducted in 2024 where responses in the TSO survey are not available or 

incomplete. Second, based on the same sources, we look into the split of countries regarding 

methodological choices in their imbalance pricing approach, considering first single versus dual 

pricing, second the use of additional components, and lastly other key methodological differences. 

Third, we summarise the key remarks TSOs made on implementation feasibility based on the 

responses obtained in the TSO survey.  

18 The analysis of the current implementation status shows that the ISHM has been implemented 

almost completely across TSOs. Single pricing and additional components in the imbalance price 

computation are widely and increasingly applied by TSOs, although differences remain on the 

approach or detailed design. In terms of challenges in the implementation of ISHM, TSOs mostly 

note operational challenges, i.e., IT processes, increased data volumes and more complex 

computations, as well as some interpretation challenges. 

The analysis shows an almost complete implementation of ISHM over the 
different Member States 

19 ACER approved the ISHM on 15 July 2020, requiring TSOs to implement it by January 2022 (18 

months after approval). Most TSOs consulted market participants, adapted their processes and IT 

systems, and their market rules to comply with the methodology by this deadline, although there 

are some delays. The transition to 15-minute ISP, a related requirement under EBGL Article 53, 

has been ongoing with a maximum derogation date of 1 January 2025 (ENTSO-E, 2024). 

20 As of June 2026, the ISHM has been fully or largely implemented in most of the countries/by most 

TSOs. Figure 1 illustrates the implementation status per ISHM article. In addition, Table 2 below 

summarises recent developments in the implementation of articles, comments provided by TSOs 

 

 
3 All EU Member States are regulated under the EBGL. The EBGL also applies to Norway under the EEA 

agreement. As there is not yet an electricity agreement between the EU and Switzerland, the EBGL does not 

formally apply to Switzerland, but the country is already applying the EBGL and ISHM requirements in parts. 

As the Swiss TSO participated in the TSO survey and interviews, Switzerland is included in this analysis.  
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in the ACER (2024) survey as well as comments provided by the TSOs in the conducted survey on 

the implementation status of selected provisions.  

Figure 1: Number of TSOs implementing ISHM articles as per responses received in TSO 

survey and ACER 2024 survey 

 
Source: Compass Lexecon analysis based on conducted TSO survey and ACER (2024). 

Note: The illustration depicts the implementation status for CZ, AT, CH, NO, FI, SE, IE, SI, LU, DE, PL, GR, HR, PT, ES, FR, NL, DE, BE, 

SK, LT, LV, EE, RO, IT, HU. The illustration is mainly based on answers as provided by TSOs in the conducted TSO survey. In cases where 

TSOs have not provided exact information on the date of completion, delay or exemption but indicated that there was no change compared 

to the ACER (2024) survey, we assume the same implementation status as in the ACER (2024) survey. For Hungary, we assume the same 

implementation status as in the ACER (2024) survey as they did not respond to our TSO survey. No information is available for Bulgaria as 

they did not respond to our survey or the ACER (2024) survey.  

Table 2: Latest developments in and TSOs’ comments on the implementation of ISHM  

Article Comments on recent changes and remarks from TSOs 

3  As per ACER (2024) survey, the Netherlands apply Article 3, 1 in practice and the 

Network code change is ongoing for Article 10.25, draft decision ACM/UIT/607185 

available in ACM/22/181296. 

 Latest implementation was in Denmark, Portugal (March 2024) and Poland (June 

2024). 

4  As per ACER (2024) survey, regarding Article 4, 3 Lithuania is adjusting daily 

information at the end of the month. 

 Latest implementation was in Portugal and Poland (March and June 2024, 

respectively).  

5  As per ACER (2024) survey, regarding Article 5, 4 Lithuania is adjusting daily 

information at the end of the month. 

 As per ACER (2024) survey, the Netherlands are in the process of implementing 

Article 5, 2, available in ACM/22/181296. 

 Latest implementation was in Portugal and Poland (March and June 2024, 

respectively). 

6  Latest implementation was in Portugal and Poland (March and June 2024, 
respectively). 

7  Spain, Portugal and the Netherlands are applying dual price, and hence, are 

exempted from Art. 7. Portugal had exempted the implementation until March 2025 
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based on Art. 11e ISHM. Portugal has still been applying dual price for specific ISP 

based on Art. 11a ISHM since April 2025. 

 Switzerland has been applying single pricing since January 2026.4  

 The Czech Republic had exempted the implementation until June 2024, based on 

Art. 11e ISHM.  

8  Latest implementation was in Portugal and Poland (March and June 2024, 

respectively). 

9  Latest implementation was in Portugal and Poland (March and June 2024, 

respectively).  

10  Ireland is awaiting a decision from their national regulatory authority (NRA).  

 Even though the ISHM is not yet binding for Switzerland as there is not yet an 

electricity agreement between the EU and Switzerland, the TSO responded to be 

delayed in the application of Article 10. 

11  Spain, Portugal and the Netherlands are applying dual pricing under the application 

of Article 11. 

 For all countries applying single pricing, this article is not applicable. 

12  As per ACER (2024) survey, the Netherlands are in the process of implementing 

Article 12, 2, pending ACM decision on Network code change ongoing for Article 

10.25, draft decision ACM/UIT/607185 available in ACM/22/181296. 

 Ireland is awaiting a decision from their NRA.  

 Even though the ISHM is not yet binding for Switzerland as there is not yet an 

electricity agreement between the EU and Switzerland, the TSO responded to be 

delayed in the application of Article 12. 

 Denmark and Finland recently implemented this article.  
Source: Compass Lexecon analysis based on information and comments provided by TSOs in the conducted TSO survey. 

21 The exemptions displayed in Figure 1 for Article 7 (use of single imbalance pricing) include the 

Netherlands, Portugal and Spain who apply dual pricing, hence derogating from provisions in Article 

7. For Articles 10 and 12, the TSOs from Ireland and Northern Ireland noted that they are awaiting 

approval from their NRAs, and hence, the implementation is not yet finalised. The implementation 

of other articles such as Articles 3 to 5 is delayed in only some cases. In the ACER survey, TSOs 

noted that the implementation of these articles was still ongoing due to, for instance, outstanding 

changes in national regulatory frameworks or delays in the implementation of faster data publication 

(ACER, 2024).  

22 Overall, the results indicate an almost complete implementation of ISHM over the different 

countries. A few exemptions remain for the implementation of single pricing, as detailed below. 

Except three countries applying dual pricing, most countries have now 
implemented single pricing 

23 The EBGL states that all TSOs shall harmonise towards single pricing, but allows for the use of 

dual pricing upon approval by the NRA (EBGL Article 52 and ISHM Article 11). As of June 2026, 24 

Member States use single imbalance pricing, and 3 TSOs use dual pricing. Table 3 below presents 

an overview of countries applying single versus dual imbalance pricing. 

 

 
4 For the quantitative analysis presented in the later sections of the report, Switzerland is considered as applying 

dual pricing since the switch to single pricing is as of January 2026, but the analysis only includes 2025 data. 
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Table 3: Overview of countries applying single vs. dual imbalance pricing (June 2026) 

Countries applying single pricing Countries applying dual pricing 

• Austria 

• Czech Republic  

• Luxembourg 

• Ireland + Northern 
Ireland 

• Germany 

• Norway 

• Sweden 

• Finland 

• Hungary 

• Bulgaria 

• Slovenia 

• Belgium 

• Lithuania 

• Switzerland 

• Poland 

• Denmark 

• Greece 

• Slovakia 

• Croatia 

• Estonia 

• Italy 

• Latvia 

• Romania 

• France 

• Netherlands 

• Spain 

• Portugal 

 

 

Source: Compass Lexecon analysis based on data from conducted TSO survey, complemented with information from ACER (2024) and 

ENTSO-E (2025) for countries/TSOs that did not respond to our survey. Switzerland has implemented single pricing in January 2026, but is 

considered as dual pricing in the quantitative analysis as the data covers 2022-2025.  

 

24 Before the ISHM, most countries in Central Europe, and a few countries in Eastern and Northern 

Europe, were already using single pricing. Between 2019 and 2024, several EU countries, in 

particular in the Nordics and in Eastern Europe, have implemented single pricing. 

25 Compared to the ACER (2024) survey, Bulgaria (May 2024), Czech Republic (July 2024), 

Switzerland (January 2026)5 have moved to single pricing as well.  

26 We also note that for countries applying dual pricing, it might be applied only for specific ISPs (i.e. 

dual pricing is used in ISPs when there is FRR activation in both directions to cover the demand in 

the bidding zone for that same ISP, which, in the case of Spain for instance, corresponds to about 

two thirds of the time). 

27 As such, except for the exemptions, all the countries have now implemented single pricing. 

The vast majority of EU countries have implemented additional 
components, and TSOs rely on different components to ensure proper 
incentives for BRPs 

28 In application of the provisions laid out in the EBGL (Article 52) and ISHM (Article 9), most countries 

use an additional component in their imbalance price computation. As of June 2026, 20 EU Member 

States plus Norway and Switzerland rely on additional components, while five countries do not yet 

make use of it. Table 4 provides an overview of countries making use of additional components. 

 

 
5 For the quantitative analysis presented in the later sections of the report, Switzerland is considered as applying 

dual pricing since the switch to single pricing is as of January 2026, but the analysis only includes 2025 data. 
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Table 4: Overview of countries applying additional components (June 2026) 

Countries applying additional component 
Countries not applying additional 

components 

• Czech Republic 

• Luxembourg  

• Ireland + Northern 
Ireland 

• Germany 

• Norway 

• France 

• Switzerland 

• Sweden 

• Slovenia 

• Belgium 

• Austria 

• Lithuania 

• Poland 

• Slovakia 

• Croatia 

• Finland 

• Estonia 

• Italy 

• Latvia 

• Romania 

• Hungary 

• Bulgaria 

• Spain 

• Portugal  

• Netherlands 

• Denmark 

• Greece 

 

Source: Compass Lexecon analysis based on data from conducted TSO survey, complemented with information from ACER and ENTSO-E 

(2025) for countries/TSOs that did not respond to our survey. 

29 Before the ISHM, a majority of countries were already using additional components. However, since 

2019, several countries in Southeastern Europe as well as Ireland have implemented additional 

components.  

30 The ISHM allows for different types of additional components, depending on the objective pursued 

by TSOs. The imbalance price may include an incentive, scarcity and financial neutrality 

component. TSOs may also combine several of these components in the computation of the 

imbalance price. Of the TSOs who responded to the TSO survey, ten countries apply an incentive 

component (Czech Republic, Luxemburg, Germany, Poland, Norway, Austria, Finland, Sweden, 

Slovakia, Italy), seven countries apply a scarcity component (Czech Republic, Luxemburg, 

Germany, Ireland, Poland, Austria, Switzerland), and five countries apply a financial neutrality 

component (Czech Republic, Slovenia, Lithuania, France, Latvia).  

31 Overall, the vast majority of countries have implemented additional components, and TSOs rely on 

different components and designs, sometimes combining additional components, depending on 

their system needs. 

There are other key methodological differences in the imbalance pricing 
approach 

32 Beyond the choice of single vs. dual imbalance pricing and the application of additional 

components, TSOs exhibit further differences in their pricing approaches. These are linked 

especially to the balancing products used in the imbalance price calculation in practice by TSOs. If 

the imbalance price is computed with the weighted average approach, TSOs consider the prices of 

all products, i.e. aFRR, mFRR, RR and specific products, to the extent used. Other TSOs follow the 

marginal (maximum/minimum) approach which will base the imbalance price only on the price of 

the marginal balancing product used. This also depends on whether TSOs are already connected 

to European balancing platforms.  
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The implementation feasibility of ISHM has, overall, been positive across 
the different countries  

33 Based on the answers to the survey, the challenges in implementing ISHM seem to be limited 

compared to other aspects of the EBGL, and only a few countries faced delays in implementing 

some of the articles. The main challenges noted by TSOs include technical difficulties such as 

internal IT development, an increased volume of data to be handled, and requirements for more 

complex calculations. TSOs note challenges related to the evolution of the market participants roles 

in the balancing market, with a distinction between the role of BRPs and BSPs and their respective 

types of scheduling units. TSOs also note coordination challenges, e.g. in the dialogue with market 

participants to ensure they are informed and included in discussions on changes. Coordination 

challenges also arose for TSOs as they were faced with multiple implementation requirements (e.g. 

15-minute ISP, change to Area Control Error (ACE)-based balancing, and platform accession – for 

instance in the Nordics the Cross Border Marginal Prices (CBMPs) from the Nordic mFRR energy 

activation market (mFRR EAM) are used for the imbalance price.). Lastly, some TSOs noted that 

unclear or complex definitions sometimes complicated the implementation of ISHM requirements. 

This concerns, for instance: 

 Interpretation and consistency between the following terminology "activation of balancing energy 

for its satisfied balancing energy demand" and "activated balancing energy", or 

 the definition of the boundary condition, which currently leads to divergent interpretations of 

which prices should be considered. 

34 TSOs operating in a central dispatch model highlighted that the ISHM includes specific provisions 

for such models, which eased the implementation of the methodology. Two out of three TSOs 

reported that introducing a 15-minute resolution in the intraday market prior to, or in parallel with, 

the introduction of a 15-minute ISP supported the implementation process. Still, some of these 

TSOs flagged that the ISHM provisions on the definition of boundary conditions does not sufficiently 

address the specificities of a central dispatch model. More specifically, TSOs note that bids from 

the integrated scheduling process should also be included in the definition of price boundaries. In 

terms of IT requirements, data handling and complexity of calculations, the central-dispatch-TSOs 

note similar challenges as TSOs operating in self-dispatch models. 

35 As such, except in some specific situations, the implementation feasibility of EBGL has been 

generally satisfying among the different countries. 
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3 Different local system conditions may 

require flexibility in specific aspects 

of imbalance price design 

36 Section 3 presents the theoretical background on balancing philosophies and differences arising 

due to local differences across countries. Based on the TSO survey results and interviews, the 

section then provides an overview of the role BRPs can take in alignment with TSOs’ balancing 

philosophy. Lastly, we discuss how TSOs can use methodological choices in imbalance pricing to 

incentivise the desired behaviour of BRPs.  

37 All TSOs in Europe have the responsibility to balance the system. However, depending on the 

national specificities, their approach can differ. Indeed, while European TSOs are working towards 

further system integration, the properties of local systems still differ, such as their electricity 

generation mix, available flexibility sources, or grid and operational characteristics such as internal 

grid congestions and topology. Differences also stem from the fact that some have implemented 

measures for a long time, while others are only beginning to integrate with the European system. 

Hence, TSOs require an imbalance settlement framework that accounts for national differences, 

while ensuring a joint understanding and interpretation of requirements. Differences in national 

system conditions translate into the need for appropriate balancing philosophies and imbalance 

pricing approaches to set incentives for BRP behaviour. The qualitative analysis and TSO 

interviews do not indicate a need for further harmonisation of the imbalance pricing methodology. 

Moreover, ongoing balancing platform developments naturally foster greater alignment among 

TSOs. 

As local systems still differ, TSOs follow different balancing philosophies to 
ensure secure grid operation 

38 With varying local situations as well as differences in historic developments of electricity systems, 

balancing philosophies differ across European TSOs. TSOs can be characterised by their degree 

of proactive and reactive balancing activities (Haberg & Doorman, 2016). Proactive balancing is 

usually defined as balancing actions that rely on system imbalances forecasts and, depending on 

the forecasted balancing need, early activation of reserves (typically reserves with longer activation 

times, e.g. mFRR or even RR). In a reactive balancing setting, BRPs can typically adjust their 

positions until real time and the TSO activates reserves only for any residual balancing needs based 

on actual frequency deviations (typically relying on faster reserves, e.g. aFRR, also mFRR can be 

used). Ultimately, the choice in balancing philosophy depends on the electricity generation mixes 

and available reserves as well as local system conditions including internal congestion and related 

balancing needs. These elements shape the ability of BRPs to anticipate and address effectively 

imbalances more or less closely to real time, and of TSOs to react more or less rapidly, as well as 

the associated costs.  

39 Indeed, in the TSO survey, some participants note that the choice in balancing philosophy depends 

on the size of the Load Frequency Control (LFC) area and the size of system imbalances. A more 

reactive approach is deemed sufficient if imbalances are rather small. Several TSOs state that 

historical developments in the generation mix and deployment of reserves influence the balancing 
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approach. TSOs may follow a proactive activation approach using more mFRR or even RR if aFRR 

is scarce and/or expensive in comparison and the historical build-up of balancing capacities has 

been more focused on technologies with longer full activation time and longer delivery periods. The 

TSO survey results confirm the expected link between the predominant use of aFRR in reactive 

balancing, and mFRR in proactive balancing (even though this is not systematic). Similarly, some 

TSOs operating in a central dispatch model state that a proactive approach is more aligned with 

operational and scheduling processes.  

40 Some TSOs state that a proactive balancing approach is perceived as more secure as it gives the 

TSO more time to prevent imbalances and be prepared for any disturbances. Also, balancing costs 

can be more predictable with proactive activation compared to reactive activation. It may also 

support coordination of congestion management and balancing actions in the balancing timeframe. 

41 Still, TSOs also note that suitable and efficient balancing approaches in the future are linked to the 

deployment of decentral flexible assets. In the conducted interviews, TSOs note that in some cases 

the use of aFRR is increasing due to the intraday gate closure time gradually moving closer to real 

time. Moreover, the development of new batteries will increase the market liquidity, notably for 

aFRR. Hence, some TSOs are becoming increasingly reactive. 

42 Overall, the diversity in balancing philosophies across European TSOs reflects different local 

specificities such as system size, generation mix, reserve structures, topology and grid constraints, 

as well as evolving flexibility resources. The balancing philosophies also reflect historical 

developments, and this legacy directly impacts implementation feasibility and costs of different 

designs. Ongoing market and technological developments may impact balancing philosophies 

including the local mix between the use of aFRR and mFRR. 

For an effective implementation of their philosophy, TSOs aim to align 
BRPs’ behaviour with their balancing approach 

43 To limit system imbalances and frequency deviations, TSOs with a reactive balancing approach 

may encourage the support from BRPs in balancing the system through passive balancing (i.e. 

implicit balancing). More specifically, BRPs are incentivised to balance their portfolio within the 

balancing timeframe but may take out-of-balance positions for the purpose of reducing overall 

system imbalance. In a proactive balancing framework, it is usually only the TSO that engages in 

activities to reduce system imbalance within the balancing timeframe, while BRPs are expected to 

have a balanced portfolio at the intraday gate closure time and not to change their positions within 

the balancing timeframe. As the TSO strongly relies on forecasts and submitted 

production/generation plans from BRPs, the desired BRP behaviour is to stick to their plans and 

not engage in actions simultaneously with the TSOs based on newly available information, which 

could lead to overreactions and aggravate imbalances. This may be essential in systems facing 

significant congestions or other grid-related issues in order for the TSO to ensure safe operations 

of the grid. 

44 The distinction between proactive and reactive balancing and related roles of BRPs should not be 

seen as a binary categorisation of TSOs. Indeed, the results from the conducted TSO survey show 

that TSOs may follow a more proactive approach, but still allow BRPs to take out-of-balance 

positions. In the survey, five out of fifteen TSOs who responded to follow a proactive balancing 

approach noted that BRPs are allowed to take open positions. Similarly, in two out of the five 

countries where the TSOs follow a more reactive approach, the legal or regulatory framework does 

not allow BRPs to support system balance by taking out-of-balance positions.  

45 Aligning BRPs’ behaviour with the TSO’s balancing philosophy also depends on the extent to which 

BRPs are able and equipped to effectively forecast their positions and to respond to short-term 
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signals. For efficient passive balancing, BRPs highly depend on timely data publication, including 

forecasts of expected imbalances and prices, to correctly adjust their positions in line with price 

signals. This was confirmed in discussions with TSOs. Some TSOs who encourage passive 

balancing from BRPs publish the relevant data within the ISP. Other TSOs who see the risk of 

strategic behaviour from BRPs may delay data publication by 10 to 15 minutes.  

46 However, certain market developments and regulatory decisions may limit the willingness of BRPs 

to engage in passive balancing. The imbalance settlement methodology, 15-minute ISP 

implementation, the impact of the accession to the platforms coupled with market tensions may 

create price volatility and high imbalance prices that may jeopardise BRPs’ financial situations. 

Therefore, in some countries, BRPs warn on these potential risks and ask for stability and mitigation 

measures, often impacting the pricing of balancing energy in the platforms. TSOs further note that 

market participants operating in more than one country may support more harmonisation in 

imbalance price approaches as this would facilitate their cross-country operations. 

47 As such, the choice of incentives provided to BRPs, aligned with the TSO philosophy, remains 

context-dependent, and is shaped by market design and data transparency. While some systems 

promote passive BRP participation to support reactive balancing, others prioritise stability and 

control at the TSO level. 

Through methodological choices in the imbalance settlement, TSOs can set 
incentives for the desired BRP behaviour 

48 TSOs may utilise regulatory flexibility in the ISHM to align BRPs’ behaviour with their balancing 

philosophy. We identify the following key elements for TSOs to tailor the imbalance price 

computation to their needs: single vs. dual imbalance pricing, maximum/minimum vs. average 

imbalance pricing and the application of additional components in the computation of the imbalance 

price. 

49 With single pricing, the same imbalance price is applied for settling positive and negative 

imbalances of BRPs. This pricing approach may incentivise BRPs to engage in passive balancing 

as the BRP will be remunerated for their out-of-balance position if it supports overall system 

balance. Hence, single pricing can support a more reactive balancing approach of TSOs, provided, 

as mentioned before, that BRPs have timely and granular information to be able to efficiently 

position themselves. With dual pricing, different prices are applied to negative and positive 

imbalances of BRPs. This usually penalises out-of-balance BRP positions worsening the system 

imbalance, while not incentivising out-of-balance BRP positions reducing system imbalance, as 

such out-of-balance positions would not be compensated at the same price. This in turn limits their 

incentive to support system balance. Consequently, dual pricing can support TSOs if they follow a 

balancing philosophy that relies on incentives for BRPs to be balanced, independently of the system 

imbalance direction. Still, depending on the TSOs’ philosophy, some measures can be applied that 

guarantee the right incentives independently of the methodological approach (e.g. legal and 

contractual requirements to BRPs in Norway preventing passive balancing despite the 

implementation of single pricing). 

50 The choice of single or dual imbalance pricing does not only depend on the TSO’s balancing 

philosophy, but also various other factors. In the TSO survey, some TSOs note that they apply 

single imbalance pricing for BRP settlement in situations where local balancing reserves are 

activated in only one direction. In these cases, the TSO can easily identify whether a BRP’s position 

has aggravated the system imbalance or not. In contrast, dual imbalance pricing is applied when 

both up and down reserves are activated. Moreover, in these cases, dual pricing can also keep 

BRP’s from oversteering, i.e. taking out-of-balance positions that exceed the balancing need of the 
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system and triggering balancing needs in the opposite direction. Also, TSOs may opt for a specific 

pricing approach to account for market needs. For instance, some TSOs apply single imbalance 

pricing with the purpose of simplifying imbalance pricing and increasing price transparency. 

51 Another methodological difference in imbalance pricing is the choice between weighted average 

and marginal (maximum/minimum) imbalance pricing, which is of particular importance when the 

TSO uses different types of products for balancing. In the case of the weighted average approach, 

the imbalance price for a negative system imbalance is given by the volume-weighted average of 

activated positive balancing energy prices from the different activated reserves (and vice versa for 

positive system imbalance). With this pricing approach, the imbalance price reflects the average 

cost to balance the system. With the maximum/minimum pricing approach, the imbalance price for 

a negative system imbalance is computed based on the maximum price of activated positive 

balancing energy (and vice versa for positive system imbalance). In this case, the imbalance price 

reflects the most expensive required balancing action to restore system balance. In both 

approaches, the resulting imbalance price depends on the scope of balancing energy prices taken 

into consideration. In particular, the consideration of prices from European balancing platforms 

and/or prices of activated local products influences the regional dimension of price signals and 

incentives for BRPs. Similarly, the scope of volumes considered in the weighted average approach 

impacts the imbalance price. The results from the TSO survey show that in some cases, TSOs 

consider volumes that have been activated to meet only the local imbalance demand, disregarding 

any netting through European platforms. 

52 The weighted average and maximum/minimum pricing approaches are subject to boundary 

conditions. Boundary conditions determine the imbalance price level that must be respected in the 

imbalance price computation. The upper and lower bounds should be given by the volume-weighted 

average price of all activated balancing energy per ISP, imbalance price area and imbalance 

direction. For prices from the European balancing platforms, prices for the satisfied balancing 

energy demand should be considered. The results from the TSO survey show that the 

implementation and computation of the boundary condition may differ across TSOs. Differences 

can arise from e.g. the consideration of only one imbalance direction or the considered scope of 

CBMPs from optimisation cycles on European balancing platforms. Some TSOs operating in a 

central dispatch model note that integrated scheduling bids are included in the imbalance price 

computation, but not in the scope of prices to be included for the definition of boundary conditions, 

creating inconsistencies. 

53 TSOs can further tailor the imbalance price calculation by applying additional components such as 

the scarcity, incentivising and financial neutrality component. The need for additional components 

differs across countries. In particular, the scarcity and incentivising components are meant to 

account for national conditions (nationally defined scarcity and boundary conditions). Hence, the 

computation of additional components can differ across TSOs. For instance, for the computation of 

the incentive component:  

 Some countries aim to incentivise BRPs to trade remaining imbalances on the intraday market. 

For this purpose, the incentive component is defined to ensure that the negative imbalance price 

is always above the intraday price, and vice versa.  

 Some TSOs require that the price for the negative imbalance is at least as high as the day-

ahead price, and vice versa. 

 Some TSOs define an incentive component only for cases where there is no activation of 

balancing energy.  



Different local system conditions may require flexibility in specific aspects of imbalance price design 
 

   21 
 

 In other cases, the incentive component is applied only if the system imbalance persists above 

a predefined level.  

54 Overall, methodological choices in imbalance settlement - such as single versus dual pricing, 

maximum/minimum versus average calculation, and the use of additional components - provide 

TSOs with different levers to steer BRP behaviour. These design choices reflect each TSO’s 

balancing philosophy and also respond to local operational realities, market structures, and the 

degree of integration with European balancing platforms. 
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4 The ISHM performance review does 

not conclude on a one-size-fits-all 

design given local specificities and 

on the need to further harmonise 

imbalance settlement  

55 Section 4 presents the results of our analysis of the ISHM performance. First, we provide an 

overview of general trends in price levels, system imbalance and load to set the market context for 

the analysis. Then, we assess the potential impact of the ISHM by presenting and discussing the 

results of the quantitative KPI analysis. It should be noted that the KPI assessment does not analyse 

causal relationships, and hence, is not sufficient to draw any causal conclusions. 

56 A review of overall market developments since the implementation of the ISHM suggests that 

average imbalance prices follow the overall trend of day-ahead (DA) prices. KPI results indicate 

that imbalance volumes and their volatility vary by pricing approach and system size. Single pricing, 

and especially single pricing with additional components, is associated with higher price volatility 

and stronger imbalance price signals, whereas dual pricing shows slightly less convergence with 

DA and intraday (ID) prices, suggesting stronger penalisation of imbalance-aggravating positions. 

Finally, the analysis of ID liquidity does not show material impact of the reforms of the imbalance 

settlement at EU level. 

Imbalance prices are facing a downward trend following the crisis, while 
imbalance volumes exhibit, for most countries, a relatively stable trend 

57 European power markets are undergoing structural changes, driven by the recent energy crisis, 

technology developments, climate targets as well as increasing market integration across Europe. 

The Russian invasion of Ukraine and disruption of gas supplies triggered unprecedented increases 

in electricity prices across Europe in the second half of 2022. The rapid growth in renewable energy 

sources requires system adaptions to ensure secure operation and security of supply, particularly 

as conventional capacities are increasingly being phased out. This development has placed 

attention towards intraday and balancing markets as well as the market integration of storage, 

demand-side response, aggregators and prosumers. Against this background, deeper regional and 

EU-wide market integration become increasingly important to balance power systems. 

After the surge in prices during the energy crisis, imbalance prices, together with 
wholesale prices, have followed a downward trend 

58 The surge in power prices during the energy crisis impacted the level of imbalance prices across 

Europe. This impact is visible for positive imbalance prices as well as for negative imbalance prices, 

as can be seen in Figure 2. The figure shows the development of average DA prices in Europe and 

imbalance prices since 2022. 
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Figure 2: General trend of positive and negative imbalance prices as well as DA prices, 
2022-2025, €/MWh 

 

 

Source: Compass Lexecon analysis based on data from ENTSO-E and TSOs. Data is averaged on a monthly basis.  

Notes: The positive and negative imbalance prices are computed over all ISPs. The European average includes the 26 countries, both for DA 

and imbalance prices. In addition to average DA and average imbalance prices, we illustrate the min-max range (light grey area) across all 

countries, as well as the range of imbalance prices above the 10th percentile and below the 90th percentile (dark grey area). 

 
 

59 As it can be seen in the figure above, imbalance prices follow similar trends as wholesale power 

prices. Overall, the cross-country average of the positive imbalance price exhibits lower levels than 

the average DA price and in comparison to the negative imbalance price. Some countries were less 

exposed to the high prices for imbalances during the 2022–2023 energy crisis, mostly due to 

temporary regulatory interventions to limit power price increase, such as the Iberian exception in 

Spain. Moreover, Switzerland (at the lower end of the EU-wide range of positive imbalance prices, 

and upper end for negative imbalance prices) displays a strong pattern linked to the dual pricing 

approach: prices for negative imbalances have been substantially higher than DA prices, whereas 

prices for positive imbalances have become substantially lower. 

60 Overall, the development in imbalance prices is closely linked to that of DA prices in most countries. 

Some individual countries exhibit slightly different patterns, with negative imbalance price above 

the average DA price, and positive imbalance prices below the average DA price. 
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While some countries exhibit strong volatility of their system imbalance, most countries 
have a relatively stable imbalance volume on a monthly basis 

61 Figure 3 displays system imbalance volumes relative to country total load volumes, averaged 

across European countries.  

Figure 3: General trend of system imbalance and load ratio, 2022-2025, % 

 

Source: Compass Lexecon analysis based on data from ENTSO-E and TSOs. Data is averaged on a monthly basis. 

Note: The system imbalance is computed as the monthly sum of the imbalance volume, while the system load is computed as the monthly 

sum of the total load volume, for each country. In addition to average ratio, we illustrate the min-max range (light grey area) across all countries, 

as well as the range of system imbalance and load ratios above the 10th percentile and below the 90th percentile (dark grey area). 

62 Contrary to imbalance prices, the average system balance at EU level seems to be relatively stable, 

and less linked to market trends. However, while most countries exhibit relatively flat trends, some 

countries have had higher and more volatility system imbalances. For instance, Poland faced 

significant spikes in system imbalance ratios, especially in 2023, and has kept a relatively high 

values since then compared to other countries and to the European ratio. On the contrary, Croatia 

is facing an increasing trend. 

63 On a monthly basis, system imbalances do not exhibit large variations, though individual countries 

exhibit some significant changes in the level of imbalance ratios that may be linked to 

methodological and market design changes. In other cases, observed peaks are expected to be 

linked to local fundamentals or conjunctural issues.  

The comparative assessment of the imbalance settlement design does not 
indicate a strong need for further harmonisation of the ISHM 

64 In this section, we assess the potential impact of the ISHM using a set of quantitative KPIs 

introduced in the first section. The analysis focuses on system imbalance, the relationship between 

wholesale and imbalance prices and imbalance price volatility. To evaluate potential effects, 

countries are grouped based on key design features of their imbalance settlement pricing described 

in Section 2 (e.g., single vs. dual pricing, use of additional components), allowing to explore how 

these features relate to the observed KPIs.  

Importantly, the KPI results should not be interpreted as evidence for any causal relationships. The 

KPI results may be influenced by broader market characteristics, such as bidding zone size or 

energy mix, which are not considered in the analysis, or by simultaneous introduction of other 

changes in the imbalance settlement process.  
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No TSO balancing design stands out as more beneficial for imbalance ratios 

65 In this subsection, we look at the potential impact of the imbalance settlement design on system 

imbalance. In particular, we assess the system imbalance depending on the imbalance settlement 

design, by aggregating countries with similar design features and comparing the average system 

imbalance of the corresponding groups. We analyse system imbalances as a ratio to load to account 

for the different sizes of bidding zones in the countries under consideration. This allows for higher 

comparability across countries as balancing needs and system imbalances are related to the 

system size. 

66 As a start, to have a more precise vision on the relationship with country-specific factors, Figure 4 

below explores the empirical relationship between imbalance ratio and system size by country given 

by the average total load on a country level.  

Figure 4: Imbalance ratio (%) by system size (TWh), 2022-2025 

Source: Compass Lexecon analysis based on data from ENTSO-E and TSOs.  

Note: The analysis includes data from 2022 to July 2024. 2022 data is not included for Spain due to issues with imbalance volumes data for 

the first half of 2022. For each ISP, the imbalance ratio is calculated as follows: 𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑟𝑎𝑡𝑖𝑜 =
1

𝐼𝑆𝑃𝑠
∑

∣𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑉𝑜𝑙𝑢𝑚𝑒∣

𝑇𝑜𝑡𝑎𝑙 𝐿𝑜𝑎𝑑
∗ 100. 

67 Figure 4 shows a negative relationship between load and relative imbalance volumes across 

countries, but significant variations exist. The linear trend reveals that larger markets experience 

proportionally lower imbalances (e.g., Germany, France, Italy, and Spain). Some countries perform 

significantly better than the trend line, suggesting lower uncertainties impacting imbalances, 

efficient forecasting and/or stronger balancing incentives (e.g., Switzerland, Slovakia, Netherlands, 

Czech Republic, Spain, Belgium).  

68 Overall, the relationship between imbalance ratio and system size varies significantly across 

countries, in particular for countries with smaller load levels. 

69 In the rest of this section, we first look at the system imbalance ratio in countries applying single 

versus dual pricing, before focusing on a few countries which switched from dual to single pricing 

since the publication of ISHM. We then look at the system imbalance ratio by application of 

additional components. 
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System imbalance ratio by application of single vs. dual pricing 

70 To assess the relationship between system imbalances6 and design features of imbalance pricing, 

we compute the annual imbalance ratio separately for countries applying single and dual pricing, 

over the timeframe 2022 to July 2025.  

71 Figure 5 below presents the average annual imbalance ratio differentiated by pricing type, i.e. 

between countries applying dual pricing and countries applying single pricing. The country 

categorisation is based on inputs from the conducted TSO survey, the ENTSO-E survey (2025) and 

ACER survey (2024) to account for any switches from dual to single pricing in the considered 

timeframe. 

Figure 5: Average annual imbalance ratio by dual vs. single imbalance pricing (with 95% 
CI), 2022-2025, % 

 

Source: Compass Lexecon analysis based on data from ENSTO-E and TSOs. 

Note: The imbalance ratio is defined as: 𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑟𝑎𝑡𝑖𝑜 =
1

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑦𝑒𝑎𝑟𝑠
∑

∑ |𝑆𝑦𝑠𝑡𝑒𝑚 𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑣𝑜𝑙𝑢𝑚𝑒 (𝑀𝑊)ⅈ|ⅈ∈(𝑦,𝑧)

∑ 𝐿𝑜𝑎𝑑 (𝑀𝑊)ⅈ∈(𝑦,𝑧) ⅈ𝑦 ∗ 100.  

The computation of average annual imbalance ratios is based on 15’ ISP’s data. Bidding zones with hourly or 30-minute imbalance settlement 

periods (ISPs) were upsampled to 15-minute resolution using forward-fill, while zones already operating at 15-minute ISPs were kept at their 

original resolution. 

The analysis includes data from 2022 to July 2025. Czech Republic and Bulgaria switched so single pricing within the considered period. 

Hence, the group of countries with dual pricing group includes 4 to 6 countries, and for single pricing group 20 to 22 countries, depending on 

considered point in time. For countries with multiple bidding zones, values have been summed to avoid artificially high weights in the analysis. 

CI stands for confidence interval. 

The single pricing group includes: 'AT', 'BE', 'BG' (as of May 2024), 'CZ' (as of July 2024), 'DE', 'DK', 'EE', 'FI', 'FR', 'GR', 'HR', 'HU', 'IE', 'IT', 

'LT', 'LV', 'NO', 'PL', 'RO', 'SE', 'SI', 'SK’. 

The dual pricing group includes: 'CH', 'NL', 'ES', 'PT’, ‘CZ’ (until July 2024), ‘BG’ (until May 2024). 

 

 

 
6  System imbalances are given by the difference between gross imbalance (i.e., measured flows minus 

scheduled flows over all interconnectors) and activated reserves (i.e., the sum of RR, mFRR, aFRR and 

imbalance netting, minus estimated FCR activation), plus direct balancing energy exchanges between TSOs 

(ENTSO-E Transparency Platform, 2025). 
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72 Figure 5 shows a higher imbalance ratio for the group of countries applying single pricing. Here, the 

average imbalance ratio is 2.9%, while countries with a dual pricing regime have, on average, an 

imbalance ratio of 2.2%. 

73 In contrast to the finding in Figure 5, Switzerland observed lower imbalance volumes after switching 

from dual to single pricing. While Switzerland switched from dual to single pricing after the period 

analysed in Figure 5, Swissgrid observed that the average imbalance volume during the first two 

months of single pricing dropped by 23.6% relative to the last month of dual pricing (December 

2025). The cumulative absolute imbalance for 2026 so far is significantly lower than for 2024 and 

2025. The TSO assessed that the BRPs without metering points were supporting the LFC area with 

70% of their open positions.7 While these initial observations are encouraging, the spring and 

summer seasons with high RES volatility and high RES production are still ahead, and there was 

already in downward trend in system imbalance between 2024 and 2025, potentially due to better 

forecasting tools. As such, it is not possible to isolate the effect of the switch to single pricing, and 

observations over a longer period may allow to confirm the impact of the change and draw more 

robust conclusions. 

74 The analysis of this KPI does not demonstrate that single pricing effectively allows to minimise 

system imbalance compared to dual pricing, despite being the default pricing approach under EBGL 

and ISHM. However, as the KPI does not analyse any causal relationship between the pricing 

approach and system imbalance, we do not draw any conclusions in terms of causality. Indeed, the 

higher imbalance ratio for countries applying single pricing may result from other factors that are 

not taken into consideration, for instance, the size of the countries or zones considered, the 

generation mix or the RES share. These factors may play a crucial role for imbalance volumes.  

System imbalance ratio by application of additional components 

75 In addition to the distinction between single and dual pricing, we analyse system imbalance ratios 

by groups of countries applying or not applying additional components in their imbalance pricing 

approach. The system imbalance ratios for the country groups are displayed in Figure 6. 

 

 
7 Data is not yet available for BRPs with metering points. 
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Figure 6: Average annual imbalance ratio by application of additional components (95% 
CI), 2022-2025, % 

 

Source: Compass Lexecon analysis based on data from ENSTO-E and TSOs 

Note: The imbalance ratio is defined as: 𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑟𝑎𝑡𝑖𝑜 =
1

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑦𝑒𝑎𝑟𝑠
∑

∑ |𝑆𝑦𝑠𝑡𝑒𝑚 𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑣𝑜𝑙𝑢𝑚𝑒 (𝑀𝑊)ⅈ|ⅈ∈(𝑦,𝑧)

∑ 𝐿𝑜𝑎𝑑 (𝑀𝑊)ⅈ∈(𝑦,𝑧) ⅈ𝑦 ∗ 100.  

The computation of average annual imbalance ratios is based on 15’ ISP’s data. Bidding zones with hourly or 30-minute imbalance settlement 

periods (ISPs) were upsampled to 15-minute resolution using forward-fill, while zones already operating at 15-minute ISPs were kept at their 

original resolution. 

The analysis includes data from 2022 to July 2025. For countries with multiple bidding zones, values have been summed to avoid artificially 

high weights in the analysis. CI stands for confidence interval. Poland applies no additional component until 2024. 

Hence, the group of countries with additional component includes 6 to 7 countries, and for single pricing group 19 to 20 countries, depending 

on considered point in time. 

The additional component group includes: 'CZ', 'EE', 'FI', 'SK', 'SE', 'AT', 'FR', 'DE', 'HU', 'RO', 'SI', 'HR', 'LT', 'LV', 'BE', 'NO', 'BG', 'IT’, 'IE’, ‘PL’ 

(as of June 2024). 

The no additional component group includes: 'NL', 'PT', 'ES', 'DK', 'CH', 'GR', ‘PL’ (until June 2024). 

76 We observe a lower system imbalance ratio for countries implementing additional imbalance pricing 

components (2.5%) compared to those that do not (3.7%). From a theoretical point of view, we 

would indeed expect that most additional components (except the financial neutrality component) 

aim at strengthening incentives for balancing. This may suggest that carefully designed add‑on 

components can support reducing system imbalance, or at least stabilise it and avoid extreme 

imbalances.  

77 Figure 7 shows the relative imbalance volumes for the different country groups. The finding of lower 

imbalance volumes with the application of additional components still holds when distinguishing for 

the application of single and dual pricing. 
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Figure 7: Average annual imbalance ratio by single vs. dual pricing and application of 
additional component (95% CI), 2022-2025, % 

 

4.1  

Source: Compass Lexecon analysis based on data from ENTSO-E and TSO’s. 

Note: The imbalance ratio is defined as: 𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑟𝑎𝑡𝑖𝑜 (%) =
1

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑦𝑒𝑎𝑟𝑠
∑

∑ |𝑆𝑦𝑠𝑡𝑒𝑚 𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑣𝑜𝑙𝑢𝑚𝑒 (𝑀𝑊)ⅈ|ⅈ∈(𝑦,𝑧)

∑ 𝐿𝑜𝑎𝑑 (𝑀𝑊)ⅈ∈(𝑦,𝑧) ⅈ𝑦 ∗ 100.  

The computation of average annual imbalance ratios is based on 15’ ISP’s data. Bidding zones with 15-minute imbalance settlement periods 

(ISPs) were averaged to hourly values, while zones with hourly ISPs were kept at their original hourly resolution. 

The countries categorisation for both single vs dual and application of additional component is aligned with the categorisations presented in 

the figures above. 

CZ and BG switch from “dual-component” to “single-component” over the period and PL switches from “single-no component” to “single-

component” over the period. 

 

78 As before, relative imbalance volumes are lower under dual compared to single pricing. The 

imbalance ratio is, for dual pricing countries, very similar for countries applying additional 

components or not: on average, 2.1% for countries applying additional components in a dual pricing 

regime, compared to 2.2% for countries not applying additional components. However, there is a 

very limited amount of data for the “dual-component” as it includes a small number of countries and 

covers only part of the period (only Czech Republic and Bulgaria up to 2024).  

79 In the case of single pricing, countries exhibit imbalance ratios of 2.5% with additional components, 

compared to 5.8% without, which is aligned with the expected incentives created by additional 

components, as explained above. 

Additional considerations 

80 Apart from distinguishing between single and dual pricing as well as the application of additional 

components, we analysed differences in imbalance volumes depending on the application of 

maximum/minimum vs. average imbalance pricing. The insights from this analysis are, however, 

that countries tend to combine specific pricing designs. More specifically, there is a large overlap of 

countries combining dual pricing with average pricing on the one hand, and countries combining 

single pricing with maximum/minimum pricing on the other hand. 

81 The analysis of this KPI is not sufficient to make conclusions on the causal relationship between 

the application of single or dual pricing and imbalance volumes. The group of countries applying 
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dual pricing and additional components is limited, as explained above. Hence, local situations and 

country-specific properties could have an impact on the results. Indeed, the overall effect at the EU 

level may be due to other variables, such as the size of the countries or zones considered, the 

generation mix or the RES share, which also play a key role in imbalance volumes, and it is difficult 

to disentangle the effects.  

82 Overall, the KPI analysis does not conclude that further harmonisation towards single pricing should 

necessarily be pursued as countries applying dual pricing exhibit lower imbalance ratios. Within 

countries applying single pricing, those applying additional components exhibit lower imbalance 

ratios: this comforts the trends towards more frequent application of additional components.  

The assessment of the relationship between wholesale and imbalance prices shows 
lower convergence for countries with dual pricing and with additional components, 
revealing stronger incentives to be balanced 

83 In this subsection, we look at the potential impact of the imbalance settlement pricing methodology 

on the relationship between wholesale and imbalance prices. This KPI presents the development 

of imbalance prices relative to DA prices over the past years by country, accounting for differences 

in the imbalance price approach across countries. 

84 A ratio close to one may show that wholesale market prices are close to imbalance settlement 

prices. Imbalance price signals are likely more predictable for BRPs. This may reduce competitive 

disadvantages due to lower forecasting capabilities, especially in a system with a single pricing 

approach (and, to a lesser extent, in a system with a dual pricing approach). It can also indicate 

that arbitrage and gaming opportunities are limited, contributing to cheaper balancing costs.  

85 However, a ratio always close to one is not desirable. When imbalance and day-ahead prices 

diverge more strongly, this can create a sharper economic signal for BRPs to remain balanced or 

to adjust in the intraday timeframe, reinforcing incentives to improve forecasting accuracy and to 

rely less on TSO balancing actions as a default correction tool. Moreover, it can better signal the 

real time value of flexibility (Eicke, Ruhnau, & Hirth, 2021). 

86 We first look at the ratio in countries applying single vs. dual pricing before additionally 

distinguishing by application of additional components and concluding with additional 

considerations. 

Imbalance price relative to DA price by application of single vs. dual pricing 

87 The analysis below focuses on the ratio between the imbalance price and the DA price, 

differentiating between countries applying single pricing and countries applying dual pricing. We 

compute this ratio when BRPs and system imbalances are in the same direction in order to focus 

on the incentive provided not to contribute to system imbalances.  
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Figure 8: Average annual ratio between imbalance price and DA price by application of 
dual vs. single pricing when BRPs and system imbalances are in the same direction (95% 
CI), 2022-2025 

 

Source: Compass Lexecon analysis based on data from ENTSO-E and TSOs. 

Note: 𝑃𝑟𝑖𝑐𝑒 𝑅𝑎𝑡𝑖𝑜 =
1

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑦𝑒𝑎𝑟𝑠
∑

∑ 𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑝𝑟ⅈ𝑐𝑒 ⅈⅈ∈(𝑦,𝑧)

∑ 𝐷𝐴 𝑝𝑟ⅈ𝑐𝑒 ⅈ∈(𝑦,𝑧) ⅈ𝑦  and 𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑃𝑟𝑖𝑐𝑒ⅈ = {
𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑃𝑟𝑖𝑐𝑒,   𝑆𝐼 < 0
𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑃𝑟𝑖𝑐𝑒,   𝑆𝐼 ≥ 0

. The analysis is based 

on 15’ ISP’s data from 2022 to July 2025. The negative imbalance price is the price paid by the BRP for their negative imbalances while the 

positive imbalance price is the price received by the BRP for their positive imbalances. However, the price paid by the BRP can be positive 

(in this case the BRP receives money for obtaining electricity) and the price received by the BRP can be negative (in this case the BRP pays 

for giving electricity). Bidding zones with hourly or 30-minute imbalance settlement periods (ISPs) were upsampled to 15-minute resolution 

using forward-fill, while zones already operating at 15-minute ISPs were kept at their original resolution. 

CI stands for confidence interval. 

The single pricing group includes: 'AT', 'BE', 'BG', (as of May 2024), 'CZ' (as of July 2024), 'DE', 'DK', 'EE', 'FI', 'FR', 'GR', 'HR', 'HU', 'IE', 'IT', 

'LT', 'LV', 'NO', 'PL', 'RO', 'SE', 'SI', 'SK’. 

The dual pricing group includes: 'CH', 'NL', 'ES', 'PT’, ‘CZ’ (until July 2024), ‘BG’ (until May 2024). 

 
 

88 Figure 8 shows that imbalance prices for negative imbalances are higher compared to the DA prices 

when the system imbalance is negative, and conversely for positive imbalances when the system 

imbalance is positive. This is in line with the expected incentives to avoid such imbalances and 

rather balance in the wholesale market. 

89 However, we observe differences by pricing mechanism:  

 For single pricing, positive imbalance prices in case of positive system imbalance are 40% lower 

compared to the DA prices, while negative imbalance prices in case of negative system 

imbalance are 50% higher than the DA price. This means that imbalances contributing to 

(worsening) the system imbalance are penalised compared to the DA price by a factor of around 

40%.  

 For dual pricing, positive imbalance prices in case of positive system imbalance are 90% lower 

compared to the DA prices, while negative imbalance prices in case of negative system 

imbalance are 60% higher than the DA price. This creates strong incentives for BRPs to be 

balanced when the system is in imbalance. Imbalances contributing to (worsening) the system 

imbalance are penalised even more than for countries with single pricing, compared to the DA 

price, especially for positive imbalances. 



The ISHM performance review does not conclude on a one-size-fits-all design given local specificities and on 
the need to further harmonise imbalance settlement 

 

   32 
 

Imbalance price relative to DA price by application of additional components 

90 The analysis below focuses on the ratio between the imbalance price and the DA price, 

differentiating between countries applying additional components and those which do not.  

91 Figure 9 below shows how the imbalance ratio with DA prices when differentiating by the application 

of an additional component. 

Figure 9: Average annual ratio between imbalance price and DA price by application of 
additional component when BRPs and system imbalances are in the same direction (95% 
CI), 2022-2025 

 

Source: Compass Lexecon analysis based on data from ENTSO-E and TSO’s 

Note: 𝑃𝑟𝑖𝑐𝑒 𝑅𝑎𝑡𝑖𝑜 =
1

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑦𝑒𝑎𝑟𝑠
∑

∑ 𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑝𝑟ⅈ𝑐𝑒 ⅈⅈ∈(𝑦,𝑧)

∑ 𝐷𝐴 𝑝𝑟ⅈ𝑐𝑒 ⅈ∈(𝑦,𝑧) ⅈ𝑦  and 𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑝𝑟𝑖𝑐𝑒ⅈ = {
𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑝𝑟𝑖𝑐𝑒,  𝑆𝐼 < 0
𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑝𝑟𝑖𝑐𝑒,  𝑆𝐼 ≥ 0

. The analysis is based 

on 15’ ISP’s data from 2022 to July 2025. The negative imbalance price is the price paid by the BRP for their negative imbalances while the 

positive imbalance price is the price received by the BRP for their positive imbalances. However, the price paid by the BRP can be positive 

(in this case the BRP receives money for obtaining electricity) and the price received by the BRP can be negative (in this case the BRP pays 

for giving electricity). Bidding zones with hourly or 30-minute imbalance settlement periods (ISPs) were upsampled to 15-minute resolution 

using forward-fill, while zones already operating at 15-minute ISPs were kept at their original resolution. For countries with multiple bidding 

zones, values have been summed to avoid artificially high weights in the analysis. Poland applies no additional component until 2024. Hence, 

the group of countries with additional component includes 7 to 8 countries, and for single pricing group 18 to 19 countries, depending on 

considered point in time. 

CI stands for confidence interval.  

The additional component group includes: 'CZ', 'EE', 'FI', 'SK', 'SE', 'AT', 'FR', 'DE', 'HU', 'RO', 'SI', 'HR', 'LT', 'LV', 'BE', 'NO', 'BG', 'IT’, 'IE’, ‘PL’ 

(as of June 2024) 

The no additional component group includes: 'NL', 'PT', 'ES', 'DK', 'CH', 'GR', ‘PL’ (until June 2024). 

 
 

92 The figure does not show significant differences between the two groups of countries. The sample 

of countries without an additional component is relatively limited, and the results seem to be partly 

driven by Switzerland and Ireland. As shown in Figure 2 and as explained in paragraph 59, 

Switzerland for instance displays a pronounced price pattern linked to its dual pricing approach, 

with prices for negative imbalances substantially higher than DA prices and prices for positive 

imbalances substantially lower than DA prices. Consequently, the impact of additional components 

on price convergence (or divergence) between the DA and imbalance prices may be in practice 

limited, without considering Switzerland and Ireland. Moreover, in many countries, additional 

components are activated only under specific conditions (e.g. threshold-based mechanisms in 

Belgium or scarcity situations in some markets), resulting in a limited number of hours during which 

they are applied in practice. 
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Additional considerations 

93 As for relative imbalance volumes, we also analysed the effect from the application of 

maximum/minimum vs. average imbalance pricing. However, there is a large overlap of countries 

combining dual pricing with average pricing on the one hand, and countries combining single pricing 

with maximum/minimum pricing on the other hand. Hence, zooming on imbalance prices when the 

BRP imbalance is worsening the system imbalance has a similar effect on the difference between 

average pricing and maximum/minimum pricing as on the difference between dual pricing and 

single pricing. 

94 When looking at the ratio between imbalance prices and DA prices, countries with dual pricing show 

a lower convergence, hence stronger incentives to be balanced, compared to single pricing. This 

may align the analysis of the potential impact on system imbalance, which shows that countries 

with dual pricing regime have relative lower system imbalance. Additionally, when focusing on 

periods when BRPs are contributing to the system imbalance, imbalance prices under single pricing 

deviate from DA prices, showing some penalising effect (although lower than under dual pricing). 

95 Finally, we conducted a similar analysis as the one presented in this subsection, but looking at the 

ratio of the imbalance price over the ID price instead of the DA price. The ratios are very close to 

the ones computed with the DA price, and the analysis leads to similar conclusions. 

Countries applying single pricing or additional components have higher volatility when 
comparing the standard deviation to the average price 

96 In this subsection, we look at the potential impact of the imbalance settlement design on the volatility 

of the imbalance price. More specifically, we look at the imbalance price volatility given by the 

standard deviation of the imbalance price.  

97 Close to day-ahead prices or non‑volatile imbalance prices can improve risk management for BRPs, 

because they face a more predictable cost environment and can forecast imbalance charges more 

easily, which reduces financial uncertainty and exposure to extreme outcomes. A more stable 

pattern of imbalance prices can also create a friendlier setting for new or smaller market entrants, 

including variable renewable energy sources producers and new suppliers, who may otherwise be 

deterred by the possibility of very high imbalance costs. At the same time, very smooth imbalance 

prices can weaken some of the core signals that balancing markets are meant to provide. If 

short‑term prices hardly move, BRPs may have weaker incentives to actively balance their 

positions, and investors may see less of a premium for flexible resources that can respond to 

scarcity or surplus conditions. 

98 Similarly, we first consider the volatility in countries applying single versus dual pricing. We then 

consider the volatility by application of additional components. 

99 For each of the analyses below, we first look at the standard deviation, which is a standard metric 

to assess volatility, and then review at the coefficient of variation, which allows to compute a 

normalised standard deviation. The coefficient of variation is given by the standard deviation divided 

by the mean, i.e. it shows the extent of the volatility in relation to the mean. Hence, in comparison 

to the simple standard deviation, we use the coefficient of variation to indicate the size of the 

imbalance price variations compared to the size of the mean. 

Imbalance price volatility by application of single vs. dual pricing 

100 Figure 10 below shows the standard deviation of imbalance prices by pricing type, i.e. comparing 

countries with dual pricing and countries with single pricing. The analysis considers data when BRP 

and system imbalance are in the same direction. 
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Figure 10: Standard deviation of imbalance prices by application of dual vs. single pricing 
when BRPs and system imbalances are in the same direction (95% CI), 2022-2025, €/MWh 

 

Source: Compass Lexecon analysis based on data from ENTSO-E and TSO’s 

Note: 𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑝𝑟𝑖𝑐𝑒 𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦 =
1

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑦𝑒𝑎𝑟𝑠
∑ 𝜎(𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑝𝑟𝑖𝑐𝑒)𝑡  with 𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑝𝑟𝑖𝑐𝑒ⅈ = {

𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑝𝑟𝑖𝑐𝑒,   𝑆𝐼 < 0
𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑝𝑟𝑖𝑐𝑒,   𝑆𝐼 ≥ 0

. The 

analysis is based on data from 2022 to July 2025. The negative imbalance price is the price paid by the BRP for their negative imbalances 

while the positive imbalance price is the price received by the BRP for their positive imbalances. However, the price paid by the BRP can be 

positive (in this case the BRP receives money for obtaining electricity) and the price received by the BRP can be negative (in this case the 

BRP pays for giving electricity). Bidding zones with hourly or 30-minute imbalance settlement periods (ISPs) were upsampled to 15-minute 

resolution using forward-fill, while zones already operating at 15-minute ISPs were kept at their original resolution. Czech Republic and 

Bulgaria applied dual pricing until 2024. Hence, the group of countries with dual pricing group includes 4 to 6 countries, and for single pricing 

group 20 to 22 countries, depending on considered point in time. CI stands for confidence interval. Method of bootstrap used for the calculation 

of the CI. 

The single pricing group includes: 'AT', 'BE', 'BG', (as of May 2024), 'CZ' (as of July 2024), 'DE', 'DK', 'EE', 'FI', 'FR', 'GR', 'HR', 'HU', 'IE', 'IT', 

'LT', 'LV', 'NO', 'PL', 'RO', 'SE', 'SI', 'SK’. 

The dual pricing group includes: 'CH', 'NL', 'ES', 'PT’, ‘CZ’ (until July 2024), ‘BG’ (until May 2024). 

 
 

101 The figure above shows relatively similar results for the dual and single pricing groups. For both 

groups, the imbalance price volatility is higher in case of negative imbalances (170-175 €/MWh) 

than in case of positive imbalances (150-155 €/MWh). For dual pricing regimes, the difference 

between the imbalance price volatility in case of negative vs. positive imbalances is slightly larger 

than for single pricing countries. Moreover, the results show that imbalance prices are significantly 

more volatile than DA prices (about three time the standard deviation of DA prices). 

102 In addition, Figure 11 below shows the normalised standard deviation of imbalance prices by pricing 

type, i.e. divided by the average imbalance prices, following the same categorisation as the figure 

above. 
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Figure 11: Normalised standard deviation of imbalance prices by application of dual vs. 
single pricing when BRPs and system imbalances are in the same direction (95% CI), 2022-
2025, % 

 

 

Source: Compass Lexecon analysis based on data from ENTSO-E and TSO’s 

Note: 𝑁𝑜𝑟𝑚𝑎𝑙𝑖𝑠𝑒𝑑 𝑣𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛 =
1

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑦𝑒𝑎𝑟𝑠
∑

𝜎(𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑝𝑟ⅈ𝑐𝑒)ⅈ

∣𝜇(𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑝𝑟ⅈ𝑐𝑒)ⅈ∣ⅈ ∗ 100 with 𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑝𝑟𝑖𝑐𝑒ⅈ = {
𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑝𝑟𝑖𝑐𝑒,   𝑆𝐼 < 0
𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑝𝑟𝑖𝑐𝑒,   𝑆𝐼 ≥ 0

. The 

analysis is based on data from 2022 to July 2025. The negative imbalance price is the price paid by the BRP for their negative imbalances 

while the positive imbalance price is the price received by the BRP for their positive imbalances. However, the price paid by the BRP can be 

positive (in this case the BRP receives money for obtaining electricity) and the price received by the BRP can be negative (in this case the 

BRP pays for giving electricity). Bidding zones with hourly or 30-minute imbalance settlement periods (ISPs) were upsampled to 15-minute 

resolution using forward-fill, while zones already operating at 15-minute ISPs were kept at their original resolution. Czech Republic and 

Bulgaria applied dual pricing until 2024. Hence, the group of countries with dual pricing group includes 4 to 6 countries, and for single pricing 

group 20 to 22 countries, depending on considered point in time. CI stands for confidence interval. Method of bootstrap used for the calculation 

of the CI. 

The single pricing group includes: 'AT', 'BE', 'BG', (as of May 2024), 'CZ' (as of July 2024), 'DE', 'DK', 'EE', 'FI', 'FR', 'GR', 'HR', 'HU', 'IE', 'IT', 

'LT', 'LV', 'NO', 'PL', 'RO', 'SE', 'SI', 'SK’. 

The dual pricing group includes: 'CH', 'NL', 'ES', 'PT’, ‘CZ’ (until July 2024), ‘BG’ (until May 2024). 

103 In comparison to the simple standard deviation illustrated before, the coefficient of variation 

indicates the size of the imbalance price variations compared to the size of the mean. Figure 11 

shows much larger normalised deviations for single pricing (three times higher) than for dual pricing 

and that, for positive imbalances, the size of deviations compared to the mean are larger than for 

negative imbalances.  

104 The high values of average standard deviation of the imbalance price, especially for positive 

imbalances, partially result from the existence of both positive and negative imbalance price values, 

and consequently small means, or even means that are close to zero. For instance, Germany (-

0.39 €/MWh) and France (2.22 €/MWh) exhibit a close-to-zero average imbalance price for positive 

imbalance in 2024, and Austria exhibits a low average (4 €/MWh). In addition, the imbalance prices 

can take extreme values, both positive and negative, e.g. resulting from country specificities, such 

as the generation mix. For instance, Austria exhibits a very high standard deviation (around 500 

€/MWh) for negative imbalances in 2023, which influences the single pricing results, showing that 

in this case, the generation mix has a more important impact on the imbalance price than the 

imbalance pricing scheme.  
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105 These large fluctuations compared to the mean show that the imbalance price can create risk 

exposure for imbalanced BRPs in extreme cases, and set strong price signals and incentives to be 

balanced.  

106 In both cases, the volatility is much higher than the one observed in the DA market. This means 

that, even though on average, imbalance prices tend to be close to DA prices, they fluctuate much 

more, signalling in a stronger way when imbalance resolution is more or less costly. This may 

therefore provide strong signals for BRPs to respond to the imbalance prices when balancing 

resources are costly, and conversely. This may also result in high costs for them. 

Imbalance price volatility by application of additional components 

107 Looking at the relationship between additional components and the volatility of the imbalance price, 

the analysis of standard deviations shows that countries with additional components display higher 

volatility of imbalance prices at the aggregated level, in both directions (about four times higher 

volatility when looking at the normalised standard deviation).  

108 Figure 12 below shows the standard deviation of the imbalance price when combining dual / single 

pricing with the presence or not of additional components. 

Figure 12: Standard Deviation of Imbalance Prices by Pricing Type (95% CI), 2022-2025, 
€/MWh 

 

Source: Compass Lexecon analysis based on data from ENTSO-E and TSO’s 

Note:𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑝𝑟𝑖𝑐𝑒 𝑣𝑜𝑙𝑎𝑡𝑖𝑙𝑖𝑡𝑦 =
1

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑦𝑒𝑎𝑟𝑠
∑ 𝜎(𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑝𝑟𝑖𝑐𝑒)𝑡  with 𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑝𝑟𝑖𝑐𝑒ⅈ = {

𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑝𝑟𝑖𝑐𝑒,  𝑆𝐼 < 0
𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑝𝑟𝑖𝑐𝑒,  𝑆𝐼 ≥ 0

. The 

analysis is based on data from 2022 to July 2025. Bidding zones with hourly or 30-minute imbalance settlement periods (ISPs) were 

upsampled to 15-minute resolution using forward-fill, while zones already operating at 15-minute ISPs were kept at their original resolution. 

CI stands for confidence interval. Method of bootstrap used for the calculation of the CI. 

The countries categorisation for both single vs dual and application of additional component is aligned with the categorisations presented in 

the figures above. 

CZ and BG switch from “dual-component” to “single-component” over the period PL switches from “single-no component” to “single-

component” over the period. 

 
 

109 When combining dual / single pricing design with the application of an additional component, the 

analysis of the standard deviation shows that the group of single pricing with no additional 

component is exhibiting the lowest volatility (70-140 €/MWh depending on the system imbalance 

direction, with the positive imbalance volatility being very close to the DA price one). Single and 

dual pricing countries exhibit slightly higher volatility with the application of additional components. 

On average, the volatility is three to four times higher than the one of the DA price. 
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110 In addition, Figure 13 below shows the normalised standard deviation of imbalance prices by pricing 

type, following the same categorisation as the figure above. 

Figure 13: Normalised standard Deviation of Imbalance Prices by Pricing Type (95% CI), 
2022-2025, % 

 

 

Source: Compass Lexecon analysis based on data from ENTSO-E and TSO’s 

Note: 𝑁𝑜𝑟𝑚𝑎𝑙𝑖𝑠𝑒𝑑 𝑣𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛 =
1

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑦𝑒𝑎𝑟𝑠
∑

𝜎(𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑝𝑟ⅈ𝑐𝑒)ⅈ

∣𝜇(𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑝𝑟ⅈ𝑐𝑒)ⅈ∣ⅈ ∗ 100 with 𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑝𝑟𝑖𝑐𝑒ⅈ = {
𝑁𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑝𝑟𝑖𝑐𝑒,  𝑆𝐼 < 0
𝑃𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝐼𝑚𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑝𝑟𝑖𝑐𝑒,  𝑆𝐼 ≥ 0

. The 

analysis is based on data from 2022 to July 2025. Bidding zones with hourly or 30-minute imbalance settlement periods (ISPs) were 

upsampled to 15-minute resolution using forward-fill, while zones already operating at 15-minute ISPs were kept at their original resolution. 

CI stands for confidence interval. Method of bootstrap used for the calculation of the CI. 

The countries categorisation for both single vs dual and application of additional component is aligned with the categorisations presented in 

the figures above. 

CZ and BG switch from “dual-component” to “single-component” over the period PL switches from “single-no component” to “single-

component” over the period. 

111 When looking at the normalised standard deviation, we observe a higher volatility with additional 

components, for single pricing countries. For single pricing countries without additional 

components, the volatility is relatively close to the DA one. However, countries in the group of single 

pricing with additional components exhibit a very high normalised standard deviation (1000%), 

which, as explained above, can be explained by a very low mean in case of both positive and 

negative levels of prices, which can be due to specific local situations. For dual pricing countries, 

the volatility is lower for countries with additional components, but the representativity of these 

results is limited by the low number of countries in the “dual - component” group and the reduced 

period covered (only Czech Republic and Bulgaria up to 2024). 

112 Overall, the results highlight larger normalised standard deviations for countries applying single 

pricing, suggesting larger volatility relative to the size of the means. The groups of countries show 

similar volatilities, independently of the single or dual imbalance price. Countries with additional 

components exhibit higher volatility, both when looking at the standard deviations and at the 

normalised standard deviations. 

The liquidity of European intraday markets has gradually increased over the studied 
period, with no evidence of material upward or downward impact of the imbalance 
settlement reforms 

113 In this subsection, we look at the evolution of ID volumes for both the continuous markets and the 

pan-European ID auctions (IDAs), at the country level. 
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114 Over the set of studied countries, we observe an increase of the overall ID liquidity. As illustrated 

on Figure 14 below, the total volume increases from about 30 TWh in January 2022 to about 55-60 

TWh per month in 2025.8 

Figure 14: Evolution of total ID volumes, 2022-2025, GWh 

 

Source: Compass Lexecon analysis based on data from ADEX Dataportal, EPEX, NEMO Transparency Platform, Nord Pool, OMIE, and 

individual TSOs. 

Note: Spain and Portugal continuous market volumes are computed as Volume nacional + Mibel Imports* X ; with X being the split between 

ES nacional/ PT nacional volumes. 

 

115 Continuous trades represent the large majority of the ID liquidity as of 2025, representing about 

50 TWh per month at the European level, compared to 5-8 TWh per month for the pan-European 

IDAs. 

116 We observe an increasing trend of liquidity in the continuous ID market at the European level, with 

an increase of about 80% between 2022 and 2025. The trend is particularly visible in some countries 

(e.g. ID liquidity was multiplied by almost 2 in the Belgian market, or by almost 3 in Denmark or the 

Netherlands), while other countries, such as France or Germany (which represents the large 

majority of the volume at the European level), exhibit a more moderated growth. 

117 Regarding auction volumes, some countries, such as Austria, Belgium, Denmark or the Netherlands 

have seen important growth over the past year. Other countries, which already had important 

volumes at the start of the period, exhibit a relatively stable trend between June 2024 and 

September 2025, such as Germany (purple), Italy (pink), or Spain (dark red). 

118 Given the increasing trend and the subsequent reforms of the ID market, with the extension and 

integration of the continuous ID market, the introduction of auctions or the introduction of 15-minute 

products, there is no visible or material impact, neither upward nor downward, due to the reforms 

of imbalance settlement at EU level.  

 

 
8 We note that 1) volumes before June 2024 do not include national auction data, as pan-European IDA data is 

available from June 2024 2) continuous data for SK starts in December 2022, continuous data for PL starts in 

January 2023, continuous data for SI starts in April 2023, and continuous data for CZ starts in June 2024 3) 

data for Bulgaria, Romania and Hungary is missing. 



Conclusions and key take-aways 
 

   39 
 

5 Conclusions and key take-aways 

119 This report presents an assessment of the ISHM as part of the EBGL 1.0 assessment. The applied 

evaluation framework revisits the objectives put forth in the EBGL and ISHM and analyses a set of 

qualitative as well as quantitative KPIs. Jointly, the KPIs are then used to evaluate to what extent 

the ISHM is achieving the defined objectives. The EBGL 1.0 assessment is further supported by 

inputs from TSOs collected during the conducted TSO survey and complementary interviews. 

120 With ACER’s approval of the ISHM in 2020, the full implementation of the provisions set for the 

harmonisation of imbalance settlement in the ISHM is still relatively new. After ACER’s approval, 

the implementation of provisions happened gradually, with some of the latest changes in early 2026 

for selected countries. At the same time, the ISHM introduced limited – if none – changes for other 

TSOs that were already aligned with the general principles of ISHM. Depending on the imbalance 

settlement processes that were in place prior to the ISHM, TSOs followed different timelines to fully 

adapt to the ISHM. Hence, it should be noted that the overall timeframe to assess the impact of 

ISHM is still relatively short and varies across countries. 

121 The interactions with TSOs confirm that TSOs follow different balancing philosophies to account for 

different local needs and constraints, historical developments, and different stages of the energy 

transition. Depending on the TSOs’ approach, the desired behaviour of and incentives for BRPs 

change. In some cases, TSOs encourage passive balancing, i.e. BRPs to balance the system, while 

BRPs are encouraged to only focus on the balancing their own position in other cases.  

122 Similar to differences in balancing philosophies to account for local system needs and constraints, 

the implementation of the ISHM can vary across TSOs. TSOs can tailor methodological choices in 

imbalance pricing to incentivise the desired BRP behaviour. Key methodological choices include 

single vs. dual pricing, maximum/minimum vs. average pricing, the application of additional 

components as well as boundary conditions. Ultimately, TSOs aim to set the right incentives for 

BRPs to align their behaviour with their balancing approach to ensure secure grid operation in the 

specific conditions they are exposed to. For this purpose, the ISHM leaves TSOs some room to 

account for national specificities in the imbalance pricing approach. In that context, TSOs noted that 

they appreciate the degree of freedom the ISHM leaves to align imbalance price and volume 

computations with the country context. 

123 Structural differences between markets or the level of interconnection capacity available during the 

balancing timeframe may impact the effectiveness of the imbalance pricing approach. Moreover, 

differences in approaches reflect local needs and specificities and different operational approaches 

to balancing, stemming from factors such as the level of flexibility and associated costs in each 

zone, congestion risks, the availability of reliable near-real-time information, and the technical ability 

of BRPs to respond to short-term signals. 

124 As a result, the qualitative analysis based on results from the TSO survey and conducted interviews 

with TSOs do not indicate a strong need for further harmonisation of the ISHM. The ongoing 

processes and the development of balancing platforms, together with the harmonisation of rules 

they entail, already contribute to an increasingly strong alignment of balancing signals. 

Nevertheless, certain aspects could be clarified or discussed further among TSOs to ensure more 

optimal implementation. 
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125 A review of overall market developments since the implementation of the ISHM does not suggest 

significant impacts of the ISHM on system imbalance and imbalance prices at EU level. The average 

imbalance prices follow first the overall trend of DA prices, while the imbalance volumes are 

relatively stable over time, at least at the EU level. Against this overall context, we observe the 

following KPI results: 

 The analysis of the potential impact on imbalance volumes suggests that relative imbalance 

volumes differ with the pricing approach as well as the size of bidding zones. Imbalance volumes 

tend to be lower in proportion for large countries or bidding zones. They also tend to be lower 

for those applying dual pricing and/or additional components. However, this does not show a 

causal relationship and these differences may largely depend on the local specificities. 

 The analysis of the relationship between wholesale and imbalance prices suggests that 

imbalance prices and DA or ID prices converge less under dual than under single pricing. This 

may hint towards higher penalisation of BRP positions that aggravate system imbalance under 

dual pricing compared to single pricing, and may be one of the causes for lower system 

imbalances. There seems to be no significant impact of the use of additional components on the 

convergence between imbalance prices and DA or ID prices, likely because they are applied 

only in specific or extreme situations in practice. 

 The analysis of the volatility of the imbalance price suggests that imbalance prices fluctuate 

more under single than under dual pricing. With higher volatility, imbalance prices may signal 

more strongly when imbalance resolution is more or less costly, thereby incentivising BRPs to 

respond to the imbalance prices when balancing resources are more costly, and conversely less 

when they are not. They may also, however, lead to higher costs for them.  

 Given the increasing trend and the subsequent reforms of the ID market, with the extension and 

integration of the continuous ID market, the introduction of auctions or the introduction of 15-

minute products, there is no visible or material impact, neither upward nor downward, due to the 

reforms of imbalance settlement at EU level. 

126 Building on these KPI results and qualitative inputs received from TSOs, we can revisit the EBGL 

and ISHM objectives presented in the introduction, and form a more global view on the performance 

of ISHM based on a joint consideration of KPI results and general developments. Based on the 

quantitative and qualitative analyses, the multicriteria assessment shows that the implementation 

of ISHM has progressed well and already contributes to EBGL and ISHM objectives. This holds in 

particular for the increase in market efficiency, operational security and implementation feasibility.  

127 Regarding market efficiency and operational security, we observe overall stable imbalance volumes 

despite more variability in generation, except for a few countries and we do not identify material 

impact on the liquidity of the ID markets. As explained above, single pricing seems to better reflect 

market conditions in imbalance prices and likely backpropagation of imbalance risks onto wholesale 

prices. Also, single pricing is setting incentives for passive balancing, and the higher volatility of 

imbalance prices serves as incentives for BRPs, as it more dynamically reflects the system 

conditions and strengthens signals sent to BRPs (especially for flexible resources). However, the 

higher differences between imbalance and DA or ID prices observed under dual pricing also 

contribute to incentives for BRPs to be balanced. Countries under single pricing applying additional 

components show significantly lower system imbalances than countries under single pricing that do 

not apply one. 

128 Overall, the implementation of the ISHM has raised fewer challenges for TSOs compared to other 

EBGL provisions, according to the TSO survey results and interviews. However, TSOs flagged 

some general implementation challenges that have led to implementation delays in some cases. 
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These include, for instance, the adaption of business and IT processes, adaption of market 

participants, as well as internal expertise with more complex computations and increased data 

volumes, as well as some interpretation challenges.  

129 The ISHM has already achieved a higher degree of transparency and harmonisation in the 

imbalance settlement processes across countries. The ISHM defines a set of volume and price 

considerations and components that TSOs have to assess in their computation of imbalance 

volumes and prices. Almost all TSOs have fully implemented the requirements for the calculation 

of final BRP positions and imbalances, direction of total system imbalance and price determination. 

With the broad application of ISHM provisions, the imbalance settlement processes have become 

more transparent across countries. An increased degree of harmonisation across countries can 

also be observed by the number of countries moving to single pricing and applying additional price 

components since the approval of the ISHM.  

130 As the KPIs do not analyse any causal relationship, we cannot draw any conclusions in terms of 

causality. Indeed, the observed results, for instance the higher imbalance ratio for countries 

applying single pricing may result from other factors that are not taken into consideration, for 

instance, the size of the countries or zones considered, the generation mix or the RES share. This 

suggests that different designs may be better fit to address local specificities. They, however, do 

not support further harmonisation, especially towards single pricing for instance.  

131 Ultimately, the ISHM could be regarded as a flexible toolbox rather than a rigid framework. The 

analysis shows that harmonised definitions and further clarifications might be useful to ensure that 

all TSOs share a common understanding of these available tools and that conditions for their use 

are fully transparent, leaving no room for misinterpretation. At the same time, the framework should 

maintain sufficient flexibility, allowing individual TSOs to select and apply the tools that best suit 

their national system characteristics and operational needs. 
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