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1. EXECUTIVE SUMMARY 

The Innovation Fund (“IF”) is one of the key European Union financing programmes contributing to 

the achievement of the European Green Deal objectives. In addition to grants, the Innovation Fund 

includes a dedicated Project Development Assistance (“PDA”) component to help accelerate the 

structuring and financing of high-quality projects. Following its application to the Large Scale Call 

2020, the project titled “Equigy CBP” has been selected by the European Commission and EIB to 

be supported with PDA for the purposes of helping to further develop the project proposal.  

The project concerns the development of a Crowd Balancing Platform (CBP) using block chain-

technology, to allow Distributed Energy Resources (DER) to participate in the national ancillary 

services markets. 

The CBP has been conceived with the alignment of the main market agents in ancillary service 

markets, TSOs, DSOs, aggregators, and DER equipment manufacturers, and it is designed for 

today’s existing ancillary service markets with the intention of unlocking new flexibility from DERs. 

This makes the CBP a ready to scale tool with support from the main market agents that can include 

all DER flexibility services offered by aggregators into one platform for all ancillary service markets 

across Europe. 

The promoter of the project is Equigy BV, which is a consortium of five European TSOs: APG, Terna, 

Swissgrid, TenneT (both in The Netherlands and in Germany) and TransnetBW.  

Ramboll was appointed by the EIB to provide PDA to the Promoter in the form of advisory services 

for conducting a market analysis to ascertain the relevance of the project, its value and other 

additionalities to the wider energy market with the overall objective to improve the project 

documentation of the project for a future application for the Innovation Fund. The following findings 

are obtained after concluding the market analysis.  

The potential for flexibility from DERs is significant and will further increase in the coming years 

across the 5 countries evaluated under the scope of the Equigy project. One of the main barriers 

identified to incentivize potential market participants and unlock the existing potential are the low 

economic benefits for participating in the market.  

We have identified technical and regulatory barriers for the participation of DERs as flexibility 

providers in ancillary services. These barriers are interdependent and many of the technical and 

regulatory barriers are closely connected to the barrier of economic benefits, meaning that even 

though it is assumed that in case the technical and regulatory barriers are lowered or removed, the 

incentives to participate in the market are still too low to unlock the full potential available in the 

market. Nevertheless, lowering and removing technical and regulatory barriers will have to some 

extent a positive impact on the economic benefit barrier. The identified barriers can be a higher 

obstacle for small and independent aggregators to participate in ancillary services. 

Although the CBP has the potential to help lower some of these barriers, its success will be 

dependent on lowering and removal of the barriers by political and regulatory stakeholders in the 

first place. 

Technical barriers identified: 

• Connecting infrastructure: Further development needed to access DERs, the slow smart 

meter rollout or deployment of EV charging stations are a potential barrier to access 

household DERs and EVs flexibility. 

• Electricity system operation by TSOs and DSOs: The challenge is related to the future 

operation of the grid in a system with a high deployment of DERs connected and producing 
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at DSO level. This will require a higher coordination between DSOs and TSOs in the 

management of the system and system markets than there is today (e.g. higher 

participation of DSOs in TSO grid service markets, identifying bottlenecks, validating offers, 

etc. or developing new local grid service markets at DSO level). 

• Aggregator functions: Aggregators can be challenged by the availability of the DERs forming 

their pools. Unavailability of DERs can happen due to connectivity issues (e.g. no internet, 

break-down of equipment) and access of telemetry in real time. For EVs, the accessibility 

depends on whether the vehicle is connected or not to the charging station, so the 

aggregator may also find forecasting of EV charging behaviour as a potential challenge to 

offer ancillary services from these types of assets. Given the uncertainty on availability of 

DERs, aggregators need a buffer of DERs in their pools (more capacity in the pool than 

offered for ancillary services). 

• Technical capacity of DERs to meet ancillary service requirements: DER assets need to 

provide ancillary services under the specific products requirements (e.g. activation time, 

duration, power stability, etc.), the time of reaction of charging stations was identified as a 

potential technical barrier. Batteries and other types of storage or DERs limited by any 

constraint to their energy available can technically limit what services can be provided or 

how much capacity can be offered for those services. Last, potential catch-up effects from 

demand response (i.e. the compensation of the load activation at a later time with an 

opposite action) may lead to issues with the balance responsible party (BRP) or the grid.  

Regulatory barriers identified:  

• Prequalification: Today prequalification processes are defined by national TSOs and 

therefore, differ from country to country. In general, the processes are not designed for the 

prequalification for large amounts of small assets. In some cases, the prequalification of 

single units is required, making the process costly and time-consuming for aggregators. 

Although prequalification of pools is allowed in many cases, the high costs per individual 

unit make this option not attractive to aggregators. To lower this barrier harmonization of 

the processes across countries and lowering costs per unit is key.  

• Minimum bid size requirements: The minimum bid size creates a need for the aggregator 

business model. Although it might be considered a barrier for some of the smaller 

aggregators, the current minimum bid sizes are not regarded as a critical barrier to the 

market entry of aggregators. A reduction of the threshold can also not be expected in the 

near future.  

• Definition of roles and responsibilities: Today, the roles and responsibilities of the 

aggregator, and the market participants an aggregator is interacting with is not clearly 

defined. This is regarded a market entry barrier since different challenges are connected to 

it. Firstly, it creates uncertainty regarding the responsibility for potential imbalances. 

Secondly, in many cases the data handling and ownership of the data from DERs devices is 

not entirely clear. This challenge is closely connected to the last one, coordination between 

TSOs and DSOs. To increase transparency and clarity the coordination between TSOs and 

DSOs need to be improved.  

• Network & grid tariffs: Network and grid tariff structures are a significant barrier for the 

participation of DERs in ancillary service markets and closely connected to the barrier of low 

economic benefits. The network and grid tariff design depends on national context and 

therefore, varies across the European countries. Tariff design is complex, and the 

complexity will increase with the integration of RES and the participation of small-scale 

consumers and prosumers. However, tariff methodologies have the potential to promote 

participation of DERs in ancillary services and lower the barrier of economic benefits.  

In our assessment, we have identified the following strongholds of Equigy CBP: 



Ramboll - Equigy 

6 

 

• Partnership with relevant stakeholders: including TSOs, aggregators and OEMs. 

• Design for existing ancillary service markets: the platform targets existing services, so it 

does not need new services or markets to be developed. 

• Cross-country and cross-markets scope: the platform targets all EU countries and all 

ancillary services through a single gateway. This can lower substantially the costs for 

aggregators to entry different markets and expand the market size they can access (subject 

to specific national regulatory requirements). 

• Compatibility with other platforms: the platform claims to be compatible with any other 

platform offering flexibility, since it acts as an interconnection system between all systems 

around flexibility procurement. 

In more detail, the main advantage of the CBP is the opportunity to create one single entry point 

to all markets and for all market participants. This advantage of the platform has been mentioned 

in several interviews and has also been pointed out as a competitive advantage compared to other 

existing platforms. The interview partner from Swissgrid criticised the need to use different systems 

and manually perform many of the processes around balancing service procurement due to the 

inexistence of a platform like Equigy. The pooling concept was introduced in Switzerland in 2013 

and allowed the aggregation of DERs to provide balancing services1. However, there is not yet a 

dedicated platform to manage aggregated BSPs, so aggregators use the existing systems for all 

BSPs. There are different systems for different functions (registration of new BSPs, bidding, real-

time monitoring, and metering validation), and most of these are managed manually. With the CBP 

it would be possible to not only be one single entry point connecting BSPs with the TSOs and 

ancillary service markets but also having all functions in one place.  

By providing all functionalities around ancillary services and focusing on the facilitation of 

aggregated flexibility, the CBP can function as an entry-booster for small aggregators to flexibility 

markets. 

  

 
1 https://www.swissgrid.ch/dam/swissgrid/about-us/newsroom/publications/balancing-roadmap-ch-en.pdf  

https://www.swissgrid.ch/dam/swissgrid/about-us/newsroom/publications/balancing-roadmap-ch-en.pdf
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Note:  

The war in Ukraine has resulted in the EU considering how to reduce reliance on Russian natural 

gas and oil2, which has strengthened the case for a rapid clean energy transition. As mentioned in 

this work, there is consensus about the idea that an acceleration of VRE penetration can lead to 

higher needs for ancillary services and the use of DERs can help decarbonise and reduce the use of 
natural gas thermal plants for these. Under the present turmoil in the energy sector, there may be 

a more expedient urgency to address barriers identified in this study which prevent increased DER 

utilisation in ancillary service markets. 

  

 
2 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2022%3A108%3AFIN 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2022%3A108%3AFIN
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2. INTRODUCTION 

This main report will comprise an overview of the analysis and results from all interviews and 

supplementing desktop research conducted during this project. Further country specific details and 

additional information can be found in the country profiles (see Appendices). 

2.1 The Equigy project 

The Innovation Fund (“IF”) is one of the key European Union financing programmes contributing to 

the achievement of the European Green Deal objectives. In addition to grants, the Innovation Fund 

includes a dedicated Project Development Assistance (“PDA”) component to help accelerate the 

structuring and financing of high-quality projects. Following its application to the Large Scale Call 

2020, the project titled “Equigy CBP” has been selected by the European Commission and EIB to 

be supported with PDA for the purposes of helping to further develop the project proposal.  

The project concerns the development of a Crowd Balancing Platform (CBP) using block chain-

technology, to allow Distributed Energy Resources (DER) to participate in the national ancillary 

services markets. 

The CBP has been conceived with the alignment of the main market agents in ancillary service 

markets, TSOs, DSOs, aggregators, and DER equipment manufacturers, and it is designed for 

today’s existing ancillary service markets with the intention of unlocking new flexibility from DERs. 

This makes the CBP a ready to scale tool with support from the main market agents that can include 

all DER flexibility services offered by aggregators into one platform for all ancillary service markets 

across Europe. 

So far, ancillary service markets have been dominated by large market players with large industrial 

power generation and consumption. However, DERs can also offer flexibility services and thus 

participate in ancillary services through commercial aggregators in the market. The latter will 

manage DER devices and make the offers in the market according to the flexibility available from 

their pool of DERs. DER participation in ancillary service markets can untap a vast flexibility potential 

from small DERs to the benefit of the whole system. This can help decarbonizing balancing services 

that are often provided by fossil fuelled thermal units and potentially deter some grid investments. 

Through the platform, Transmission System Operators (TSOs) will be able to have access to flexible 

electricity reserves by tapping into energy stored in distributed devices such as electric vehicle (EV) 

batteries and heat pumps; aggregators and relevant enabling infrastructure (e.g. EV charging 

stations) are instrumental in that respect. The applicable regulatory framework (European and 

national) is also important for the activity.  

The promoter of the project is Equigy BV which is a consortium of five European TSOs: APG, Terna, 

Swissgrid, TenneT (both in The Netherlands and in Germany) and TransnetBW. The consortium´s 

CBP is active in 5 different European countries, Italy, The Netherlands, Austria, Switzerland, and 

Germany. Not all services offered are live yet, see more details in the summary below. The number 

of users and information about the users is not available due to confidentiality reasons.  

Italy: 

• Product: RR (UVAM project) 
• Phase A go-live Dec-2021, towards full product in 2022 

• Innovation projects in 2022, incl. TSO-DSO collaboration 

 

The Netherlands: 

• Product: aFRR (live) 

 

Austria: 
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• Product: aFRR – go live expected summer 22 

 

Switzerland: 
• Product: FCR (pilot 2020 with Alpiq)  

• TSO-DSO collaboration WIP (grid filter + DSO congestion management), Phase A 

expected live summer 2022 

• Full product FCR expected in 2023 

 

Germany: 
• Product: Redispatch live Q2 2022 with Viessmann in TenneT and 50Hertz control areas 

More information about Equigy is available here: https://equigy.com/. 

2.2 Methodology 

Ramboll was appointed by the EIB to provide PDA to the Promoter in the form of advisory services 

for conducting a market analysis to ascertain the relevance of the project, its value and other 

additionalities to the wider energy market with the overall objective to improve the project 

documentation of the project for a future application for the Innovation Fund. 

Ramboll has approached this PDA work through interviews with relevant stakeholders, regulatory 

analysis and desktop research. Interviews were conducted with four of the five TSOs forming the 

consortium of Equigy. Interviews were also held with aggregators that have a relationship with 

Equigy, either by having implemented pilot projects with the platform, having initiated contacts to 

analyse the possibility to use the platform in the future, or being a commercial partner. In addition, 

one interview was conducted with the Agency for the Cooperation of Energy Regulators ACER. In 

total 10 interviews have been conducted. It had been proposed to interview National Regulators 

also, however the complex relationship between TSO and Regulator made this difficult to arrange. 

Interviews with National Regulators could have provided more in-depth insights regarding national 

regulatory frameworks. However, the general conclusion is not affected by the limited 

representation of regulatory stakeholders.  

Table 1. Overview of interview partners.  

TSOs Aggregators Regulator 

APG 

Swissgrid 

TenneT 

Terna 

5 companies  ACER 

The geographical scope of this work focuses on the 5 countries where the TSOs forming the Equigy 

consortium are active, have implemented pilot projects using the platform and have plans to extend 

the platform use at a commercial stage for ancillary services. 

2.3 Stakeholders  

The main stakeholders of the Equigy platform and their potential benefits are described hereafter. 

These will be analyses further in Task C. 

• TSOs: Transmission system operators are responsible for the grid and pay for ancillary 

services to keep supply and demand in balance and ensure adequate levels of frequency, 

voltage, etc. The inclusion of DER as new ancillary service providers can vastly increase the 

liquidity in these markets and drive prices down3. This will reduce the cost of ancillary 

 
3 Please beware that there can also an upward price pressure led by an increasing demand of ancillary services due to higher variable renewable 

penetration in the future. How ancillary service market prices will develop in the future is uncertain. 

https://equigy.com/
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services for the TSOs, a cost that is passed through to imbalance responsible parties and to 

final consumers on the grid tariffs they pay. A higher local flexibility potential can also avoid 

to some extent grid expansion needs by both TSOs and DSOs. 

• DSOs: Distribution system operators are responsible for the good functioning of the 

distribution grids. e.g. avoiding internal congestions on their networks. The Equigy CBP can 

facilitate the coordination with TSOs and their validation of DER offered services. In the 

future, there is potential to develop local flexibility markets managed by DSOs where they 

can benefit from local DER flexibility potential to manage local grid constraints. 

• Aggregators: These are the market agents that have the direct relation to final consumers 

owning DER devices. They participate in the ancillary service markets offering products 

based on the aggregation of multiple DER devices. Commercial aggregation is a new 

business opportunity for electricity suppliers to give value to their customers and the 

market. 

• Original equipment manufacturers: The additional value for DER from ancillary services can 

potentially drive sales up and increase OEM revenues. 

• Final consumers owning the devices: By offering flexibility services to the grid, they take 

an active role in the system (prosumers) and benefit from a market value that was not 

accessible for individual consumers so far. Apart from potential savings on their final bill 

derived from the revenues in ancillary service markets, final consumers can also get a 

higher sense of implication in the system and active participation in the energy transition. 

• Others: Other companies facilitating the implementation of the platform. E.g. IT companies, 

measurement service providers, validation service provider, etc. 

2.4 Ancillary service markets 

There are three categories of ancillary services in the European electricity systems: 

- Related to frequency control 

- Related to voltage control 

- Related to emergency and restoration plans 

It should be mentioned that the bulk of the market potentially captured by the platform lies within 

frequency ancillary services (balancing services), which present the highest degree of market 

development and market integration across EU countries. Other ancillary services related to voltage 

control, emergency and restoration plans represent a small market size and some of these services 

are mandatory and non-marketed (e.g. voltage control minimum requirements in Spain), so they 

may not be in the scope of the platform. In contrast, there are other services procured by the TSO, 

like redispatch in Germany, which can have large market sizes, and are well in the scope of the 

platform in addition to balancing services. 

Frequency control 

Frequency control has the objective of adjusting imbalances between power generation and 

consumption. As forecasting errors (e. g. load and renewable generation) and technical disturbances 

(e.g. power plant outages) cannot be avoided, the TSOs engage in load-frequency control processes 

in order to maintain the system frequency within permissible limits (around 50 Hz). Figure 1 

illustrates the load-frequency control processes in accordance with Commission Regulation (EU) 

2017/1485 of 2 August 2017, establishing a guideline on electricity transmission system operation 

(SO regulation4). 

 
4 SOGL: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32017R1485 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32017R1485
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Figure 1. Load-frequency control and balancing services5. 

Frequency Containment Reserves (FCR) 

During the first seconds following the occurrence of an imbalance (e. g. a power plant outage), the 

frequency containment reserves (FCR) are activated in the entire synchronous area with respect to 

the measured frequency deviation in order to stabilize the frequency at a value below 50 Hertz (in 

case of generation shortage). The FCR activation is performed in a decentralized way by control 

devices which are implemented in the respective generating or demand units and activate the FCR 

pro-rata. 

Automatic frequency restoration reserves (aFRR) 

The task of restoring the frequency to 50 Hz is performed by automatic frequency restoration 

reserves (aFRR) and manual frequency restoration reserves (mFRR). 

Because power imbalances lead to additional load flows, which can exceed the available 

transmission capacity, the imbalances are compensated regionally by TSOs within load frequency 

control areas. As the basis for these processes, the TSO continuously calculates the deviation 

between the measured power exchange of the LFC area (corrected by its FCR activation) and its 

scheduled exchange, which corresponds to the energy import or export obligation of the given area. 

The resulting value, the so-called frequency restoration control error (FRCE), serves as an input to 

a frequency restoration controller, which operates with a control cycle of a few seconds and requests 

aFRR activation until the FRCE reaches zero or all available aFRR are fully activated. 

Manual Frequency Restoration Reserves (mFRR) 

The mFRR (tertiary reserve) helps to restore the required grid frequency of 50 Hz. This reserve 

intervenes when there are longer lasting deviations in the power grid that cannot be resolved solely 

by the other upstream balancing services (FCR and aFRR). 

Replacement Reserves (RR) 

Additionally, some TSOs use replacement reserves (RR) in order to support or release FRR 

activation. 

The harmonisation of the technical requirements for aFRR, mFRR and RR is one of the core elements 

of the EB regulation6. In the terminology of the EB regulation, ‘balancing capacity’ stands for the 

volumes of the reserves (FCR, aFRR, mFRR and RR) for which market participants commit to submit 

corresponding balancing energy bids, while the term ‘balancing energy’ applies to the energy 

resulting from the activation of aFRR, mFRR and RR. 

 

Voltage control 

The voltage level in the electricity grids it is strongly connected with the volume and direction of 

the reactive power flows. 

 
5 From https://eepublicdownloads.entsoe.eu/clean-documents/Publications/Market%20Committee%20publications/ENTSO-

E_Balancing_Report_2020.pdf 

6 EBGL: https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32017R2195  

https://eepublicdownloads.entsoe.eu/clean-documents/Publications/Market%20Committee%20publications/ENTSO-E_Balancing_Report_2020.pdf
https://eepublicdownloads.entsoe.eu/clean-documents/Publications/Market%20Committee%20publications/ENTSO-E_Balancing_Report_2020.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32017R2195
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Nowadays the main sources of reactive power are the overhead lines of high and ultra-high voltage 

and to some extent the generator units, and almost all quantity of reactive power is consumed by 

the end-users connected to the grid in 110 kV and below. Voltage control is performed mainly by 

using tap changer transformers because the flow of the power is almost all the time from high (TSO 

level) to medium and low voltage (DSO level). With a massive development of prosumers at the 

low and medium voltage levels, there may be a change of the reactive power flow directions and 

therefore network operators will need to purchase generation or consumption of reactive power at 

DSO level7. 

Emergency and restoration plans 

These services can include black-start capabilities (capability of recovery of a power generating 

module from a total shutdown through a dedicated auxiliary power source without any electrical 

energy supply external to the power generating facility) and island operation capability 

(independent operation of a whole or a part of the electricity network that is isolated after its 

disconnection from the interconnected system, having at least one power generating module 

supplying power to this network and controlling the frequency and voltage). 

Others 

There are other non-standard system services in different countries in the EU. For example, there 

are specific interruptibility services for large loads, redispatch services that can be called by the 

TSO to correct the dispatch schedule from energy markets to solve internal congestions (where one 

unit is upregulated and another unit is downregulated by the same amount). 

  

 
7 https://ec.europa.eu/research/participants/documents/downloadPublic?documentIds=080166e5c7da3703&appId=PPGMS 

https://ec.europa.eu/research/participants/documents/downloadPublic?documentIds=080166e5c7da3703&appId=PPGMS


Ramboll - Equigy 

13 

 

3. TASK A: ASSESSMENT OF RELEVANT DER 

3.1 Identification of DER relevant for the project 

Decentralised energy resources can cover a wide range of technologies, both generation, 

consumption, and storage types. The term DER is very generic and often used in contraposition to 

large generation or consumption units connected to the electricity system, and characteristic of a 

centralised energy system model that has governed electricity systems and markets. 

In contrast, DERs are assets of smaller capacities, mostly connected to the distribution grid, and 

characteristic of a distributed energy system model where smaller and local generation is more in 

the proximity or at end-consumers connection points as behind-the-meter solutions. In this model, 

consumers can become prosumers and feed electricity to the grid. In the decentralised energy 

system model, the distribution grids gain importance in the system operation and the transmission 

grid serves to connect different local DSO grids. 

Among all possible technologies that can be catalogued as decentralised energy resources and that 

can be part of a pool managed by an aggregator, we can list: 

Generation 

- Small generation units (e.g. small-scale wind farms, small-scale PV farms, rooftop PV, etc.) 

- CHP plants 

- Waste to energy plants 

Demand 

- Electric vehicles / charging stations 

- Electric heating and cooling: heat pumps, electric boilers, and electric refrigeration units. 

- Industrial electricity loads. 

- Any electricity consuming technology that can offer a certain degree of flexibility in its 

operation, e.g. snow cannons8. 

Storage 

- Stationary battery storage energy systems (BESS): large or household batteries. 

- Pumped hydro units. 

- All other types of electricity storage: 

o Mechanical: pumped heat electrical storage (PHES), compressed air energy storage 

(CAES), liquid air energy storage (LAES) or flywheel. 

o Thermal: molten salts, sensible thermal electricity storage (STES), phase change 

material (PCM) or thermochemical storage (TCS). 

Connecting infrastructure 

In order to access DERs by aggregators, metering data and connection systems are needed to 

activate and monitor the DERs activations. This infrastructure technology includes: 

• Smart meters: advanced electronic metering systems capable of measuring electricity fed 

into the grid, or electricity consumed from the grid, providing more information than 

conventional meters. Such system can transmit and receive data for information, 

monitoring and control purpose, using a form of electronic communication9. DER devices 

also need device metering equipment for service validation and settlement. 

• Smart control systems: DER devices must be equipped with advanced control systems that 

can interact with the DER management systems of the aggregators, so aggregators can 

 
8 Mentioned in the interview with the Austrian TSO. 

9 https://energy.ec.europa.eu/topics/markets-and-consumers/smart-grids-and-meters_en 

https://energy.ec.europa.eu/topics/markets-and-consumers/smart-grids-and-meters_en
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activate the DERs in their pool they have offered when they are called to provide ancillary 

services. 

• Charging stations: these are the connecting points between EVs and the grid and thus the 

access to EVs flexibility into the grid. An EV can provide down or upregulation by consuming 

more or less to what it is nominated to do10. If the charging points allow vehicle-to-grid 

(V2G), the flexibility capacity can be expanded with the injection of power to the grid. 

• Grid forming inverter controls11: power electronic inverters with grid-forming control 

methods which provide functionalities that are traditionally provided by synchronous 

machinery in the automatic frequency control of the system, like the FCR (frequency 

containment reserve) service12. It must be said that frequency monitoring and response 

activation of DERs can be centrally made by the aggregator and not in the DER device itself. 

The aggregators control equipment will monitor frequency as required and send activation 

signals to DERs connected in their pool. 

• Communication network: like ethernet or WI-FI, that allow the communication between 

DERs and the aggregators energy management system (EMS) and with the TSO and DSO 

supervisory control and data acquisition (SCADA) systems. The communication protocol 

between systems and participants of all functionalities needed for the provision of ancillary 

services is the one of the key problems that the Equigy crowd-balancing platform addresses. 

The platform aims to serve as a unique gateway with easy communication protocols with 

external systems via Application Programming Interface (API), while ensuring data security 

and traceability based on block-chain technology. Standardisation of communication 

protocols is a must to ensure the untapping of flexibility sources coming from very different 

technologies and devices from a diverse range of manufacturers. The Equigy project has 

also a focus on standardisation of communication protocols with original equipment 

manufacturers (OEMs). 

In this work, we have focused on the most abundant and small scale DERs which are also the 

primary focus of the Equigy crowd balancing platform (CBP), although Equigy does not limit its 

scope to any technology. The DERs in focus are electric vehicles, stationary battery energy storage 

systems, and electric heating systems (heat pumps and electric boilers). These technologies are to 

be vastly deployed around household end-consumers under the electrification agenda in the EU 

over the coming years. 

For each of the previous DER technologies, we have collected statistics as well as projections of 

their deployment in the 5 countries scoped in this analysis: Austria, Germany, Italy, The 

Netherlands, and Switzerland. 

3.2 General statistics and outlook on DERs  

Statistics since 2015 have been collected for DERs in the countries of scope, together with 

projections until 2030. Table 2 and Table 3 show statistics and projections by country and by 

technology respectively, while the same number are displayed in Figure 2 (left and right 

respectively). For data specific data sources, please refer to the country profiles in the appendix. 

Table 2. Total DER capacity statistics since 2015 and projections until 2030 by country (in MW). 

Country 2015 2016 2017 2018 2019 2020 2021 2025 2030 

Austria (AT) 1,610 1,749 1,911 2,170 2,401 2,716 3,341 7,085 11,765 

Switzerland (CH) 1,164 1,272 1,402 1,571 1,835 2,232 2,846 5,754 12,201 

 
10 See this for a pool of charging stations/EV loads that the supplier needs to forecast, purchase in the wholesale markets, and nominate physical 

dispatch by the BRP to the TSO.   

11 https://www.nrel.gov/grid/grid-forming-inverter-controls.html 

12 See also EU regulation on requirements for grid connection of generators https://eur-lex.europa.eu/legal-

content/EN/TXT/?uri=CELEX%3A32016R0631 

https://www.nrel.gov/grid/grid-forming-inverter-controls.html
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32016R0631
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32016R0631
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Country 2015 2016 2017 2018 2019 2020 2021 2025 2030 

Germany (DE) 4,470 5,314 6,187 7,403 8,938 13,049 20,399 83,499 165,127 

Italy (IT) 55 184 255 400 643 3,152 6,384 40,880 84,000 

Netherlands (NL) 2,353 2,939 3,508 4,259 5,664 6,806 8,430 21,920 47,282 

Total DERs 9,652 11,458 13,264 15,803 19,481 27,955 41,399 159,137 320,375 

Table 3. Total DER statistics since 2015 and projections until 2030 by technology for all scoped countries 

DER technology 2015 2016 2017 2018 2019 2020 2021 2025 2030 

Electric vehicles 
(thousands) 

153 211 271 372 570 1,109 2,132 12,152 25,799 

Electric vehicles 

(MW) 
1,534 2,113 2,714 3,719 5,705 11,086 21,321 121,521 257,993 

Stationary batteries 

(MW) 
40 261 351 686 893 1,144 1,344 7,066 17,063 

Heat pumps and 

electric boilers 

(MW) 

8,077 9,083 10,198 11,398 12,883 15,725 18,734 30,550 45,319 

Total DERs 9,652 11,458 13,264 15,803 19,481 27,955 41,399 159,137 320,375 

 

Figure 2. Total DER Installed Capacity statistics since 2015 and projections until 2030 by country (left) and 

Installed Capacity by technology (right). 

As it can be appreciated in Figure 2 (right), the electric vehicle (EV) is the technology that shows 

the highest potential with 258 GW of charging capacity connected to the grid by 2030. However, 

the availability of this capacity depends on the number of vehicles connected at a given time. This 

availability will follow charging pattern behaviours by EV users and vary largely between EVs of 

private owners or company fleets. As mentioned in the interview with SwissGrid (Swiss TSO), the 

latter may present the best potential to contract and procure balancing services in the short term 

due to more stable and foreseeable charging behaviours and a higher flexibility volume available to 

make a business case than it may be the case for private owner’s EVs. 

Electric heating is the second technology in terms of power capacity, with 45 GW of heat pumps 

expected to be installed by 2030 in the five countries scoped in this work. 

Last, stationary batteries are expected to present a potential capacity of 17 GW by 2030 in the 

scoped countries. Batteries are typically used for fast response services like FCR (frequency 

containment reserves) or aFRR (automatic frequency restoration reserves) due to an optimal 
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investment with a low energy to power ratio (discharging duration of 0.5 to 2 hours) and an 

instantaneous activation time to full capacity. 

3.3 General statistics and outlook on ancillary service markets 

3.3.1 Statistics on ancillary service markets 

The Equigy crowd balancing platform (CBP) aims to become the single gateway for all ancillary 

service markets all over Europe and facilitate all data functionality required around ancillary services 

(metering data validation, addition of balancing service providing units, bidding, procurement 

monitor and control, market settlement, etc.). 

In order to have a clearer perspective of the Equigy market potential, we have collected ancillary 

service markets data from past years and aimed to project ancillary service needs in the future in 

correlation with expected variable renewable penetration. 

Ancillary market data statistics from 2015 until 2021 are presented on Table 4. Please refer to 

country profiles in the Appendix for specific data sources. Also note that some ancillary markets in 

the scope of the Equigy CBP have not been included in some countries (e.g. voltage control, reactive 

power, etc.) due to limited access to market data results (some of these services are contracted 

through bilateral agreements with the TSOs) and a considerably smaller market size. To find the 

specific ancillary services included per country, please refer to the country profiles in the Appendices 

where these are detailed. 

Table 4. Ancillary service statistics since 2015 for average capacity reserved, annual energy activated and annual 

costs for the TSOs by country. 

Concept Country 2015 2016 2017 2018 2019 2020 2021 

Total ancillary services 

capacity (MW) 

AT 949 971 1,024 947 935 955 990 

CH 1,658 1,658 1,764 1,699 1,878 2,742 3,727 

DE 10,424 10,190 8,891 7,608 8,401 7,336 7,925 

IT 2,796 3,158 4,074 3,653 4,752 5,459 5,365 

NL 1,046 1,132 1,337 2,203 2,270 2,442 2,469 

Total 16,872 17,109 17,090 16,110 18,236 18,935 20,476 

Total ancillary services 

annual energy (GWh) 

AT 865 992 1,129 1,153 997 861 878 

CH 698 525 580 610 596 694 1,241 

DE 18,580 14,659 17,500 18,939 17,291 19,880 19,714 

IT 32,485 32,485 33,922 33,688 38,062 41,253 33,170 

NL 1,174 1,212 1,212 1,316 1,316 1,330 1,508 

Total 53,802 49,874 54,344 55,706 58,262 64,018 56,511 

Total ancillary services 

annual costs (MEUR) 

AT 141 83 79 62 50 45 120 

CH 74 70 75 96 88 96 203 

DE 793 490 584 558 558 424 463 

IT 1,688 1,694 1,692 1,681 2,010 2,932 2,956 

NL 107 112 98 194 162 178 219 

Total 2,803 2,450 2,529 2,591 2,868 3,675 3,961 

Figure 3 and Figure 4 represent graphically the ancillary service numbers from Table 3. It is 

remarkable the very high cost for ancillary services in Italy in relation to the capacity reserved and 

energy activated compared to the other countries. This should be considered in context of the 

heterogenous way the different TSOs make ancillary service market results information public and 

the differences in the market services between countries. 

The Italian ancillary service costs reported here correspond to: 
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𝐴𝑛𝑛𝑢𝑎𝑙 𝑎𝑛𝑐𝑖𝑙𝑙𝑎𝑟𝑦 𝑠𝑒𝑟𝑣𝑖𝑐𝑒 𝑐𝑜𝑠𝑡𝑠

=  ∑ (𝑀𝑜𝑛𝑡ℎ𝑙𝑦 𝑢𝑝𝑟𝑒𝑔𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑚 × 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑢𝑝𝑟𝑎𝑔𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑝𝑟𝑖𝑐𝑒𝑚)
𝑚𝑜𝑛𝑡ℎ 𝑚

− ∑ (𝑀𝑜𝑛𝑡ℎ𝑙𝑦 𝑑𝑜𝑤𝑛𝑟𝑒𝑔𝑢𝑙𝑎𝑡𝑖𝑜𝑛𝑚 × 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑑𝑜𝑤𝑛𝑟𝑎𝑔𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑝𝑟𝑖𝑐𝑒𝑚)
𝑚𝑜𝑛𝑡ℎ 𝑚

 

Monthly volumes and average prices were extracted from Terna website13 for mercato dei servici di 

dispacciamento and mercato di bilanciamento. Interruptibility service costs are also included, as 

reported on the Terna website14. 

  

Figure 3. Total ancillary services annual average capacity reserved (left) and energy activated (right) by country. 

 

Figure 4. Total ancillary services annual costs for the TSOs by country. 

 
13 MSD and MB from: https://download.terna.it/terna/Rapporto_Mensile_Dicembre_8d9dcc7f7b00a12.pdf; 

https://download.terna.it/terna/Rapporto_Mensile_Dicembre%202020_8d8b615dca4dafe.pdf; 

https://download.terna.it/terna/Rapporto_Mensile_Dicembre%202019_8d79d92a335c3f2.pdf; 

https://download.terna.it/terna/0000/1163/58.PDF; https://download.terna.it/terna/0000/1013/91.PDF; 

https://download.terna.it/terna/0000/0893/13.PDF; https://download.terna.it/terna/0000/0695/11.PDF  

14 Interruptibility services from: https://download.terna.it/terna/0000/1009/03.PDF  
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3.3.2 Outlook on ancillary service markets 

To estimate projections for the potential market for Equigy, i.e. the future ancillary service market 

needs (a topic covered in Section 4 Task B - Business growth opportunities (incl. business outlook)), 

the correlation between variable renewable generation and balancing energy activation has been 

analysed. Thus, a linear regression analysis with balancing energy activation as the dependent 

variable and variable renewable generation share as the explanatory variable, has been made. 

While with yearly aggregated data the correlation between variable renewable share and balancing 

energy activation did not show to hold, a positive correlation was found for quarter hourly values, 

as described below. 

The analysis was made over quarter hourly balancing energy and variable renewable generation 

from 2021 in Germany. The correlation can be appreciated in Figure 5. On the left, a whisker plot 

for all observations of quarter hourly frequency restoration activation per interval of quarter hourly 

variable renewable share. The same average FRR activations per VRE (Variable Renewable Energy) 

(crosses on the left figure) share are depicted as a line chart on the right figure, where a trend line 

(doted red line) has been added to indicate the positive correlation between VRE share and FRR 

(frequency restoration reserves) activation. 

 

Figure 5. Whisker plot for hourly activated FRR per variable renewable energy (VRE) penetration share (left) and 

average FRR activation per VRE share with linear trendline (right). 

From the trend line (linear regression function), we have taken the slope as the coefficient 

parameter to predict balancing energy activation from variable renewable share. Average values 

for FRR activation and average FRR capacity reserved by VRE share are detailed on Table 5, together 

with the coefficients linking FRR and VRE (delta Y / delta X, or how much FRR changes with a change 

in VRE), which will be used to project future ancillary service needs as a function of prognosed VRE 

share. 
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Table 5. Average FRR activation and FRR capacity reserved by VRE share, with estimated correlation coefficient 

between FRR and VRE on the last row. 

VRE penetration 
Average FRR activation (MWh) Average FRR capacity reserved (MW) 

from to 

0% 5% 55 5,660 

5% 10% 42 5,655 

10% 15% 41 5,737 

15% 20% 44 5,773 

20% 25% 45 5,823 

25% 30% 48 5,765 

30% 35% 47 5,853 

35% 40% 53 5,873 

40% 45% 51 5,862 

45% 50% 56 5,858 

50% 55% 58 5,837 

55% 60% 58 5,868 

60% 65% 67 5,908 

65% 70% 57 5,928 

70% 75% 57 5,802 

Delta Y / Delta X 0.006 0.001 

In order to project ancillary service market needs until 2030, the correlation coefficients found 

earlier were used over annual VRE share projections. Statistics since 2015 and projected annual 

VRE penetration shares15 until 2030 according to the Ten-Year Network Development Plan of 2022 

(TYNDP 2022) from ENTSOE are depicted in Figure 6. 

 

Figure 6. Statistics since 2015 and projections until 2030 for VRE penetration. 

With the projected annual VRE shares from TYNDP 2022 and the coefficient correlation, projections 

for market ancillary services shown on Table 6 were obtained. Formulas used are included in the 

table. 

Table 6. Ancillary service markets projections from prognosed VRE shares. 

Concept Country 2021 2025 2030 Formula used for projection 

Total 

ancillary 

services 

capacity 

(MW) 

AT 990 998 1,014 

𝐶𝑎𝑝2025,2030 = 𝐶𝑎𝑝2021 × (1 + 0.001 × (𝑉𝑅𝐸2025,2030 − 𝑉𝑅𝐸2021)) 

CH 3,727 3,748 3,778 

DE 7,925 8,028 8,172 

IT 5,365 5,426 5,494 

NL 2,469 2,548 2,617 

Total 20,476 20,749 21,075 

Total 

ancillary 

services 

annual 

AT 878 924 1,006 

𝑉𝑜𝑙2025,2030 = 𝑉𝑜𝑙2021 × (1 + 0.006 × (𝑉𝑅𝐸2025,2030 − 𝑉𝑅𝐸2021)) 
CH 1,241 1,282 1,343 

DE 19,714 21,252 23,391 

IT 33,170 35,417 37,944 

 
15 Annual VRE generation from wind, solar and hydro run-of-river over annual electricity demand. 
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Concept Country 2021 2025 2030 Formula used for projection 

energy 
(GWh) 

NL 1,508 1,798 2,051 

Total 56,511 60,673 65,735 

Total 

ancillary 

services 

annual 

costs 

(MEUR) 

AT 120 127 138 

𝐶𝑜𝑠𝑡2025,2030 = 𝐶𝑜𝑠𝑡2021 ×
𝑉𝑜𝑙2025,2030

𝑉𝑜𝑙2021

 

CH 203 210 220 

DE 463 499 549 

IT 2,956 3,156 3,382 

NL 219 261 298 

Total 3,961 4,253 4,586 

Please note there are some limitations to this quantification analysis: the regression analysis is done 

over 2021 quarterly hour FRR data and then applied to yearly data based on an estimated marginal 

change of ancillary services from VRE (variable renewable energy) penetration share; the regression 

analysis is done over data from Germany and then applied to all countries; the positive correlation 

is found more clearly for average activated FRR per VRE interval, but not for all the individual 

observations (where the cloud of points in an X (VRE penetration) - Y (FRR activation) scatter plot 

does not clearly show a trend); the regression analysis is based on FRR activation and then applied 

to all ancillary services. 

A more rigorous analysis may be needed to have a better picture of the future ancillary service 

needs, including, among other, more detailed correlation analyses with data of several years and 

specific per country. It may also be needed to include additional explanatory variables in the 

regression analysis or prospect other forecasting modelling techniques (such as time series models, 

etc.). 

Last, regarding ancillary service costs, we have made a quantitative projection based on 2021 costs 

and the market energy volume increase ratio between the year projected and 2021. It must be 

mentioned that this approach assumes a constant unitary cost for ancillary service markets and 

thus a total market cost increase with a higher market volume. The price development of ancillary 

service markets may be up for question. From the supply side, low marginal costs from DERs and 

a higher liquidity due to untapping DERs flexibility capacity (almost not present in the market today) 

can lead to decreasing prices. Another factor on the supply side can be the decreasing costs of 

batteries leading to battery projects of higher capacity16, which can also eventually drive ancillary 

service market prices down. From the demand side, however, the rise in VRE penetration may lead 

to an increasing need for ancillary services, potentially increasing the prices. It is also worth noting 

that the amount of DERs participating in ancillary services will depend on market prices (economic 

incentive to make the necessary investments to participate). This point is discussed in section 4.4. 

3.4 Technical barriers for DER in ancillary service markets 

After the interviews with the 5 scoped countries’ TSOs and different aggregators, and our desk 

review, the following points listed below have been identified as potential technical barriers for the 

participation of DERs in ancillary service markets in the future: 

• Smart meter rollout: a limited smart meter rollout can limit the accessibility to household 

DERs by aggregators. 

• Charging station deployment: a limited charging station deployment can limit the 

accessibility of EVs flexibility potential by the aggregators. It can also be noted that the 

type of charging station can also influence the flexibility capacity provided by EVs, i.e. 

charging stations with V2G capabilities offer a wider range of flexibility options to deliver to 

the grid since the EV can both consume and produce electricity. 

• TSO-DSO coordination for the system operation: a higher coordination is deemed necessary 

in a future system with more and more DERs generation connected at DSO level. 

 
16 https://www.ey.com/en_gl/power-utilities/why-battery-storage-must-be-at-the-heart-of-the-low-carbon-transition 

https://www.ey.com/en_gl/power-utilities/why-battery-storage-must-be-at-the-heart-of-the-low-carbon-transition
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• Capacity buffer needed in pools: DERs accessibility by aggregators is not certain (due to 

connectivity issues or simply DERs not connected, EVs) so this requires the aggregators to 

have a higher capacity in their pools than what they can offer in ancillary service markets. 

• Connectivity of DER units / access of telemetry in real time: DERs connectivity in general 

may have temporary technical issues (e.g. no internet) and the real time remote access to 

metering is still today not possible for many households. 

• Forecasting of EV charging behaviours: aggregators need to forecast EV charging 

behaviours of their customers to anticipate how much flexible capacity they can actually 

offer. 

• Speed of reaction from DERs: balancing service products have specific requirements 

regarding activation time after the call of the services (automatic or manual). Some DERs 

may present limitations on how fast they can react. While this point was mentioned in some 

of the interviews as a potential technical barrier for DER participation, it can be simply 

regarded as the appropriateness of different technologies to different ancillary services. 

• Limitations in energy reservoirs: balancing service products have specific requirements 

regarding minimum period of delivery. DERs with limited reservoirs (e.g. storages) may not 

be able to remain activated for as long as required by some products. 

• Catch-up effects from demand response: demand response can be followed by demand shift 

to a later time and create imbalances to the balancing responsible party (BRP) where they 

belong. This is not a technical entry barrier per se, but a potential problem derived from the 

participation of demand side response in ancillary services. 

The first two points refer to the infrastructure needed to connect, meter and activate remotely 

household DERs and EVs to the grid and therefore to make these small DERs available for an 

aggregator to offer ancillary services. 

The remaining points have been mentioned during our interviews and refer to diverse potential 

issues concerning the system operators management of the grid, limitations concerning the 

aggregator role in view of uncertain accessibility to DERs (connectivity issues of DERs, forecasting 

of DER behaviours and buffering of pools to account for inaccessible DERs), and technical limitations 

of the DER assets to comply with ancillary service procurement requirements (time of reaction, 

limited reservoirs, and catch-up effects). 

Table 7 presents a summary of the status of infrastructure deployment in the scoped countries, 

where countries are coloured coded to indicate their adequate or not so adequate deployment. For 

the remaining technical barriers, we indicate with a cross in what country interview these have been 

mentioned when interviewees were asked about technical barriers for DERs to participate in ancillary 

services. 

Table 7. Technical barriers identified in the interviews with TSOs and aggregators and in our desk review. 

Technical barrier Austria Germany Italy Netherlands Switzerland 

Smart meter rollout 
 

(EU goal of 80% by 
2020) 

1.9 million smart 

meters (30% of 
metering points) 

 
Roll-out plans 

until 2024 

9.5 million 

modern metering 
points (21% of 

metering points) 
 

25.5 thousand 
smart meters 

 
Roll-out plans 

until 2032 

100% rollout for 

first-generation 
smart meters 

 
13 million 

second-
generation 

meters (32%) 

 
Roll-out plans 

until 2026 

75% of 

households with 
smart meters as 

of 2019 
 

Rollout plans 

until 2020 

1.2 smart meters 

(20% of 
metering points) 

 
Rollout plans 

until 2028 
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Technical barrier Austria Germany Italy Netherlands Switzerland 

Charging station 
deployment 

 
(EU average: 

1 rech.point/15 EVs 
1.6% of EVs in 

passenger fleet) 

1 recharging 

point every 11 
EVs 

 
9 thousand 

recharging points 
 

106 thousand 

EVs (2.1% of 
passenger fleet) 

1 recharging 

point every 25 
EVs 

 
50 thousand 

recharging points 
 

1.27 million EVs 

(2.6% of 
passenger fleet) 

1 recharging 

point every 11 
EVs 

 
22 thousand 

recharging points 
 

237 thousand 

EVs (0.6% of 
passenger fleet) 

1 recharging 

point every 5 EVs 
 

83 thousand 
recharging points 

 
380 thousand 

EVs (4.4% of 
passenger fleet) 

1 recharging 

point every 15 
EVs 

 
8 thousand 

recharging points 
 

138 thousand 

EVs (2.9% of 
passenger fleet) 

TSO-DSO 
coordination 

 x  x  

Capacity buffer 
needed in pools 

x         

Connectivity of DER 
units 

x x x x   

Visibility of the grid 
(access of telemetry 

in real-time) 

x     

Forecasting of EV 
charging behaviours 

    x   x 

Speed of reaction 
from charging 

stations 

  x   x   

Limitations in 

energy reservoirs 
    x   x 

Catch-up effects   x         

Smart meter rollout 

Smart meters will facilitate demand side response (DSR) through a number of load monitoring and 

control features supported by the smart metering system17 and allow small household DERs 

(household heat pumps, electric boilers, batteries) to participate in ancillary services through 

aggregators. With a smart meter installed and the DER devices connection systems associated, the 

aggregator can activate flexibility from the household and the smart metering data will also feed-

in to the aggregators system for the settlement of the flexibility offered and activated in ancillary 

service markets. The smart meter implementation is thus a key requirement for untapping small 

household DER flexibility. 

In order to be effective for the aggregator, smart meters must be able to meter with the granularity 

required by the TSOs to balancing service providers. They must also allow two-way communication 

for both sending metering data and receiving calls for flexibility activation. This may not be the case 

for all smart meters rolled out in Europe, where some countries have more advanced smart metering 

systems than others. The main function of smart meters rolled out today is the automatic metering 

of consumption with a high time resolution (at least at the imbalance settlement period, 15 minutes 

to 1 hour depending on the country) that allows time-of-use pricing or dynamic tariffs to incentivise 

the implicit demand side response from end-consumers to fit their demand to hours of lower 

electricity prices. Directive (EU) 2019/94418 - Article 20 defines the functionalities that smart 

metering systems must include. These are related to the access of metering data, data security and 

metering resolution at the imbalance settlement period. 

Netherlands 

The smart meter rollout is at an advanced stage in the Netherlands, where 75% of the metering 

points were equipped with smart meters in 2019. 

 
17 https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/579774/291116_-

_Smart_meters__Demand_Side_Response_leaflet_-_DR_-_FINAL.PDF 

18 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32019L0944 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/579774/291116_-_Smart_meters__Demand_Side_Response_leaflet_-_DR_-_FINAL.PDF
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/579774/291116_-_Smart_meters__Demand_Side_Response_leaflet_-_DR_-_FINAL.PDF
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32019L0944
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Smart meters rolled out in the Netherlands follow the Dutch Smart Meter Requirements (DSMR)19. 

The DSMR requires that smart meters record and store daily and monthly aggregate measurements 

(for the 40 most recent days and 13 most recent months) and 15-minute interval measurements 

for the last 10 days. This data is sent to the DSO. In addition, the consumer can access real-time 

measurements every 10 seconds (not stored in the meter) as well as equipment status, including 

tariff information. 

The meter has different ports to access metering data. The port where the client can access data is 

port 1. This can be connected with third party equipment and the consumer can allow access to an 

independent service provider (like an aggregator). However, this port does not allow two-way 

communication, nor the information is authenticated. The port where the DSO retrieves data (port 

3) supports two-way communication, but it has no real-time metering. Through this port, DSOs 

could directly control whether a DER is allowed to provide power to the grid or limiting the amount 

a connection can consume. Yet, this kind of dynamic control is not supported by currently rolled out 

meters, and not possible in the Dutch legal framework. Nonetheless, there are some ongoing 

experiments in this field20. The smart meters in The Netherlands are used today to allow remote 

and accurate meter reading, access to metering data by any supplier, and to allow dynamic tariffs. 

Italy 

Italy was a pioneering country in the rollout of smart meters. A first-generation smart meter rollout 

was carried out from 2001 to 2011, but those meters were not able to telemeter with 15 minutes 

granularity as it is required for dynamic pricing. The deployment of the second-generation smart 

meters is today at 32%. 

The new generation of smart meters (smart metering 2G) allows measurement in near real time 

accessible to consumers and a higher granularity of measurement sent to the DSO and available to 

the supplier (15-minute resolution available daily). According to the functionality requirements for 

second generation smart meters in Italy21, the new smart meters should also allow load control (the 

functionality requirements specifically mention remote load shedding, distribution generation 

remote shedding, and modulating power). 

Austria 

Austria is at 30% of the rollout of smart meters but has plans to complete the rollout in 2024. Smart 

meters requirements in Austria are defined in an ordinance by the NRA E-Control (intelligent 

measuring devices-Requirements Ordinance 201122. Two-way communication and remote control 

are mandated by this Ordinance. As described in FAQ document23 by the national energy regulator, 

e-CONTROL, smart meters allow load control options by the network operator, like smoothing 

consumption peaks and the optimal use of existing storages, and electricity suppliers can offer 

flexible products to end-consumers. 

Switzerland 

Switzerland is at 20% of the rollout and schedules its completion by 2028. According to the 

Electricity Supply Ordinance in Switzerland24 (Article 8.a. Intelligent metering systems, point 2.d), 

smart meters should have bidirectional communication and allow the integration of control and 

regulation systems of the network operator. 

 
19 Dutch Smart Meter Requirements, Netbeheer NL, 2014, https://www.netbeheernederland.nl/_upload/Files/Slimme_meter_15_32ffe3cc38.pdf  

20 https://repository.ubn.ru.nl/bitstream/handle/2066/204501/204501.pdf;jsessionid=805468DAB70AE2624E75FAD492E0F062?sequence=1 

21 Requisiti funzionali dei contatori di seconda generazione, https://www.arera.it/it/docs/dc/15/416-15.jsp. See Funzionalità 4. Telegestione e 

controllo del limitatore di potenza, 3.18 Controllo remoto del limitatore di potenza [R-13a]. 

22 https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=20007497 

23 https://www.e-control.at/documents/1785851/1811582/201907_FuA__Smart_Meter.pdf/bab39a70-8566-e35e-ad52-

9613d1b5e495?t=1563977257124 

24 Electricity Supply Ordinance Switzerland, https://www.fedlex.admin.ch/eli/cc/2008/226/de  

https://www.netbeheernederland.nl/_upload/Files/Slimme_meter_15_32ffe3cc38.pdf
https://repository.ubn.ru.nl/bitstream/handle/2066/204501/204501.pdf;jsessionid=805468DAB70AE2624E75FAD492E0F062?sequence=1
https://www.arera.it/it/docs/dc/15/416-15.jsp
https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=20007497
https://www.e-control.at/documents/1785851/1811582/201907_FuA__Smart_Meter.pdf/bab39a70-8566-e35e-ad52-9613d1b5e495?t=1563977257124
https://www.e-control.at/documents/1785851/1811582/201907_FuA__Smart_Meter.pdf/bab39a70-8566-e35e-ad52-9613d1b5e495?t=1563977257124
https://www.fedlex.admin.ch/eli/cc/2008/226/de
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While smart meters (defined as intelligent metering systems in The Electricity Supply Act, Art.17a25) 

mainly allow remote metering with a 15-minute resolution, intelligent control and regulation 

systems (Electricity Supply Act, Art.17b) are defined as devices with which the consumption, 

generation or storage of electricity can be influenced remotely, specifically to optimize self-

consumption or to ensure stable grid operation. Intelligent control and regulation systems are thus 

the devices that will allow household DER control by an aggregator to provide flexibility services to 

the grid in Switzerland. 

Germany 

In Germany, only 21% of metering points have modern meters (mME), although not those 

catalogued by the German legislation as intelligent metering systems (IMSys). Of these, there are 

only 25.5 thousand installed. The rollout plan in Germany extends until 2032. However, in 2021 a 

regional Court halted the obligation to install smart metering systems due to potential legal breaks. 

Modern metering equipment (mME) are digital meters that have an interface for connecting to a 

communication unit (the so-called Smart Meter Gateway, SMGW) and enable long-term data 

storage, but data is not sent at the mME (digital meters without communication units). 

Intelligent metering systems (iMSys) are those modern metering devices that are securely 

integrated into a communication network via a Smart Meter Gateway and the data recorded by the 

meter can thus be sent (i.e. digital meters with communication units)26. 

Load control can only be possible with a control box, which is described by the VDE27 and FNN28 as 

the part of the metering system that executes the control operations in the customer's system. The 

smart meter gateway receives the control commands from the respective external authorized 

persons and forwards them to the control box. 

According to a report by Bundesverband Neue Energiewirtschaft e.V. (bne) from 202029, the 

institution in charge of certifying smart meter in Germany, the BSI30, is still in the process of 

developing the technical requirements for the control function, and it is stated that it may probably 

take years before certified intelligent metering systems including load control functions are available 

on the market. 

It should be remarked that the EU target for smart metering systems rollout was set in 2009 as 

part of the Third Energy Package Regulation to be 80% by 2020. This requirement is implemented 

in the individual EU member states on the basis of a concrete cost-benefit analysis. The lag of the 

countries with respect to the 80% target is notorious. The slower rollout of smart meters can 

prevent the participation of household DERs into ancillary services and be a potential barrier for the 

Equigy CBP untapping of small DER flexibility. 

Charging station deployment 

Italy is the country where there is the lowest share of EVs in the passenger fleet among all countries. 

The charging infrastructure density is above the European average (1 recharging point per 15 EVs), 

but it may be likely due to the low number of EVs on the road. The most advanced country in EVs 

and charging stations is The Netherlands, with 4.4% of the passenger fleet being electric and having 

1 recharging point for every 5 EVs. Germany has the largest number of EVs (1.3 million), but the 

charging infrastructure density is of 1 charging point per 25 EVs. Austria and Switzerland present 

2.1% and 2.9% of their passenger fleet electric, and a charging infrastructure of 1 recharging point 

per 11 and 15 EVs respectively. 

 
25 Electricity Supply Act Switzerland, https://www.fedlex.admin.ch/eli/cc/2007/418/de  

26 https://www.bundesnetzagentur.de/DE/Beschlusskammern/BK08/BK8_09_MsbG/BK8_MsbG_Basepage.html 

27 VDE - Verband der Elektrotechnik Elektronik Informationstechnik: Association for Electrical, Electronic and Information Technologies. 

28 FNN - Forum Netztechnik/Netzbetrieb: Forum Network Technology/Network Operation. 

29 https://www.bne-online.de/fileadmin/bne/Dokumente/Positionspapiere/2020/20200128_bne_Smart_Meter_Roll_out_the_German_case.pdf 

30 BSI - Bundesamt für Sicherheit in der Informationstechnik: Federal Office for Information Security. 

https://www.fedlex.admin.ch/eli/cc/2007/418/de
https://www.bundesnetzagentur.de/DE/Beschlusskammern/BK08/BK8_09_MsbG/BK8_MsbG_Basepage.html
https://www.bne-online.de/fileadmin/bne/Dokumente/Positionspapiere/2020/20200128_bne_Smart_Meter_Roll_out_the_German_case.pdf
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TSO-DSO coordination for the system operation 

In the interview with the Dutch and German TSO TenneT, it was mentioned that TSO-DSO 

coordination could be a potential issue in DER participation into ancillary services if this is not done 

properly. 

As it is pointed in the report “Basic schemes for TSO-DSO coordination and ancillary services 

provision” (report for the EC under the SmartNet project)31, the participation of DERs in TSO 

ancillary services is still limited, DSOs rarely use flexible resources to solve local network problems 

and when TSOs use resources from the distribution grid, this service is mainly organized without 

any involvement of the DSO, which could potentially lead to problems in case of increasing volumes. 

The need for increased cooperation between system operators is recognized is concluded in the 

report. 

In the report by ENTSO-E and e.DSO “An integrated approach to active system management”32, it 

is highlighted how TSOs-DSO coordination and information exchange are essential to avoid any 

mutual harmful interference when invoking balancing and/or congestion management actions on a 

system level. The report identifies needs for TSO-DSO coordination in all steps of congestion 

management and balancing provision, including identification of needs, prequalification of flexibility 

providers, shared information on available flexibility in the system with locational data, and 

implementation of marketplaces. 

As it is mentioned in the previous reports, the need for coordination between TSOs and DSOs is 

enhanced with the rising participation of DERs into system services. DERs challenge the classical 

model for the operation of the system in which the energy flows from large generators to the 

transmission system, then to the distribution systems, and finally to the consumers. With the 

deployment of DERs at distribution level, DSOs will have a larger role in the operation of the system 

since more and more energy will be generated at DSO level (see Figure 7). 

 
31 SmartNet - Basic schemes for TSO-DSO coordination and ancillary services provision (2016) 

https://ec.europa.eu/research/participants/documents/downloadPublic?documentIds=080166e5ae9eecc0&appId=PPGMS 

32 TSO-DSO report An integrated approach to active system management, with the focus on TSO-DSO coordination for congestion management 

and balancing https://docstore.entsoe.eu/Documents/Publications/Position%20papers%20and%20reports/TSO-DSO_ASM_2019_190416.pdf 

https://ec.europa.eu/research/participants/documents/downloadPublic?documentIds=080166e5ae9eecc0&appId=PPGMS
https://docstore.entsoe.eu/Documents/Publications/Position%20papers%20and%20reports/TSO-DSO_ASM_2019_190416.pdf
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Figure 7. Traditional electricity system and future electricity system33. 

The coordination level between TSOs and DSOs must be higher in the coming years to effectively 

realise the potential of distributed flexibility. This coordination should address definition of roles and 

responsibilities regarding the operation of the system and the system service markets in a future 

electricity system with large amounts of DERs connected to the grid. In this regard, technical and 

institutional barriers to information sharing and collaboration will need to be overcome in order to 

ensure TSOs/DSOs responsibility for system stability and security of supply can be effectively 

delivered33. 

Capacity buffer needed in pools 

Aggregators cannot count as certain all DER capacity connected to their pools since DERs may not 

be always reachable (due to disconnection of the DER unit or disconnection of the signal to meter 

or activate the DER). This implies that aggregators need to include a buffering capacity in their 

pools to offer ancillary services. Thus, the uncertainty on DER availability to the pool service can 

limit how much aggregators can offer in ancillary service markets. This is an inherent issue for 

aggregation and stems from different causes, including the DER owner behaviour. The role of final 

consumers as prosumers will of course affect how their DER devices can be effectively used by the 

aggregators. 

This barrier is mainly an issue for small aggregators. Large combined-supplier aggregators have 

the option of using their conventional units to cover uncertainties of DER availability. One interview 

partner from the aggregators group pointed out that their hydro reservoir and thermal plants are 

used as back-up units, helping to overcome any misfunctioning of batteries or demand response 

units. In this way, they are able to offer higher capacities with their DER pools than they could 

without the conventional units. 

The problem of DER accessibility in the pool and thus the need for a larger pool to compensate was 

commented by 2 of the aggregators interviewed in relation to the minimum bid size of balancing 

services. 

Connectivity of DER units / Access of telemetry in real time 

 
33 From https://eepublicdownloads.azureedge.net/clean-documents/SOC%20documents/SOC%20Reports/210957_entso-

e_report_neutral_design_flexibility_platforms_04.pdf  

https://eepublicdownloads.azureedge.net/clean-documents/SOC%20documents/SOC%20Reports/210957_entso-e_report_neutral_design_flexibility_platforms_04.pdf
https://eepublicdownloads.azureedge.net/clean-documents/SOC%20documents/SOC%20Reports/210957_entso-e_report_neutral_design_flexibility_platforms_04.pdf
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The need of continuous connectivity with the end-user DER units to the aggregators systems may 

not always be possible. Connectivity problems can happen due to temporary internet connection 

loss or other connection failures related to lines or communication systems linking the DER and the 

aggregator. This issue implies a need of aggregators to oversize their pools of DER assets, as 

mentioned in the previous point. This barrier was mentioned in 4 out of the 5 TSO interviews. 

Related to connectivity of DERs is the visibility of the grid through accessing remote metering in 

real time by DSOs and TSOs. As stated in the interview with the Austrian TSO, APG, the first step 

of a large rollout of flexibility in the distribution grid is that the DSOs need to see what is happening 

in their grid in real-time. In Austria, the full potential of the smart meter cannot be utilized since it 

does not allow DSOs to manage their grids in real-time. Smart meters send metering to DSOs every 

15 minutes and DSOs can only access this data after 24 hours. This data cannot be used now for 

the operation of the distribution grid. It is only used to fine tune the statistical models that DSOs 

use to manage the grid.  

This barrier can be addressed by developing the systems for data exchange between smart meters 

and DSO SCADA systems or by a successive rollout34 of smart meters incorporating all features 

enabling sending metering data with the resolution required for balancing services and for receiving 

signals to activate the DER flexibility connected in the house (e.g. heat pump). 

Forecasting of EV charging behaviours 

In the interview with the Swiss TSO, SwissGrid, it was commented that a potential technical 

challenge for the use of EVs/charging stations for ancillary services is the forecasting of the charging 

behaviours of consumers, i.e. predict how many EVs are connected at a given time and for how 

long. As discussed in the interview with SwissGrid, they did a pilot project and experienced lower 

numbers of EVs connected than had foreseen (1 MW expected, 0.5 MW really available). In relation 

to this matter, in the interview one interview partner from the aggregators group, it was also 

commented that they needed 3.000 to 4.000 charging points to offer 1 MW of aFRR. 

The forecasting challenge can be relieved with the capacity buffer of aggregators in their pools of 

assets. The larger the pools, the lower the forecasting challenge since the combination of multiple 

individual assets has a more predictable behaviour altogether. The capacity buffer can in any case 

compensate for actual deviations from the forecast.   

Speed of reaction from DERs 

In the interview with one interview partner from the aggregators group , it was mentioned that 

charging stations energy management systems (EMS) may be technically limited today to offer very 

fast frequency response services like FCR due to activation time requirements and delivery periods 

that cannot be complied with the current charging stations energy management systems (EMS). 

Limitations in energy reservoirs 

In the interview with SwissGrid, it was stated that limited reservoirs were seen as the main technical 

barrier for DERs to offer ancillary services. DERs with limited reservoirs can be stationary batteries, 

other storage types, or any other device whose power activation is limited by any factor, e.g. heat 

pump constrained by thermostat. 

While sources with unlimited energy do not have any energy constraints to provide balancing 

services with longer duration periods, such as mFRR or RR, these products may not be offer able 

by batteries or other types of storages with limited energy available. These may be more suited to 

fast balancing services with lower duration periods like FCR or aFRR. 

 
34 See Italian successive smart meter rollouts. 
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This technical barrier may be overcome by pooling multiple storage units and activate them 

successively to extend the activation period of the capacity contracted. 

Catch-up effects 

In the interview with the Austrian TSO, APG, catch-up effects were identified as a potential technical 

barrier for DER provision of balancing services. The catch-up effect refers to the compensation of 

load derived from the activation of balancing services35. For instance, when a load/demand has 

provided up regulation to the system by decreasing its consumption, it may need to compensate 

for that load reduction by increasing its load immediately after or shifting that consumption to a 

later time. This can cause problems for the consumption forecast and the balance position of the 

BRP (Balance Responsible Party) where the load belongs, if not communicated properly, which can 

thus lead to a new need for balancing services whose costs are covered by the imbalance costs 

incurred by the BRP. This can be the case of electrical refrigeration or heating units that consume 

electricity based on temperature control. 

In the report on catch-up effects35, demand side management aggregators and BRP companies 

indicated that at the current stage of the market, the question of the existence and manifestation 

of catch-up effects is still secondary and not of high relevance. There are still relatively few 

consumption plants prequalified to provide balancing services. Since there are other open questions 

of higher relevance, such as the details of the prequalification of demand response as well as the 

handling of energy scheduled, there are still no process-specific model concepts for dealing with the 

catch-up effects. The solution would need in any case an agile communication between the load 

owner (demand response flexibility source), the aggregators and the BRP to correct the net position 

of the BRP when the load reduced/increased is compensated. 

  

 
35 https://www.dena.de/newsroom/meldungen/demand-side-management-dena-legt-diskussionspapier-zu-nachholeffekten-bei-

regelleistungserbringung-vor/, https://docplayer.org/41957793-Diskussionspapier-die-bedeutung-von-nachholeffekten-bei-der-

regelleistungserbringung-durch-flexible-lasten-demand-side-management-dsm.html 

https://www.dena.de/newsroom/meldungen/demand-side-management-dena-legt-diskussionspapier-zu-nachholeffekten-bei-regelleistungserbringung-vor/
https://www.dena.de/newsroom/meldungen/demand-side-management-dena-legt-diskussionspapier-zu-nachholeffekten-bei-regelleistungserbringung-vor/
https://docplayer.org/41957793-Diskussionspapier-die-bedeutung-von-nachholeffekten-bei-der-regelleistungserbringung-durch-flexible-lasten-demand-side-management-dsm.html
https://docplayer.org/41957793-Diskussionspapier-die-bedeutung-von-nachholeffekten-bei-der-regelleistungserbringung-durch-flexible-lasten-demand-side-management-dsm.html
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4. TASK B: ANALYSIS OF THE AGGREGATOR BUSINESS 

Efforts to mitigate climate impacts have become increasingly important during the past years. The 

European Union has formulated common climate targets, which shall be met by gradually 

implementing new, and tightening existing directives and legislation. Low-carbon technologies and 

solutions are emerging simultaneously. The strategies to meet the climate goals like increasing the 

share of renewable energy, electrification of the transport sector, the expansion of distributed 

energy resources, etc. is having a profound impact on the European electricity markets. In this 

changing electricity market landscape sufficient system flexibility while keeping prices at acceptable 

levels and securing system stability becomes crucial. The changing and challenging environment 

leads to the emergence of new market roles. Small producers and consumers flexibly participating 

in the electricity market are regarded as a promising solution to keep costs at acceptable levels and 

systems secure. Yet, there are significant regulatory and technical barriers to the direct participation 

of consumers in the market. Therefore, aggregators are considered essential to obtain flexibility 

from such small producers and consumers. Their role is fundamental for the integration of 

distributed energy resources (DER) and a carbon-neutral energy system. The following chapter will 

give an overview of this emerging market role, including the different business models and roles, 

entry barriers, and an outlook on how the aggregator market will develop. 

The aim of the developed CBP is to create the link between the aggregators and the existing ancillary 

service markets. It serves as a means for sharing relevant information between the different parties 

participating in a transaction. The main benefits for aggregators, as outlined by Equigy, is the 

possibility to unlock the potential for flexibility from DERs and thereby “create new revenue 

opportunities” or “attract new clients and leverage DER flexibility services as a cross-selling or up-

selling opportunity for existing clients”36. 

 

Figure 8. The Equigy CBP as the link between the different market players36.  

  

 
36 Equigy – Business Plan 2020 
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4.1 Business models and roles for aggregators 

According to Article 2 (18) of the EU 2019/944 Electricity Directive ‘aggregation’ is defined as  

“a function performed by a natural or legal person who combines multiple customer loads or 

generated electricity for sale, purchase or auction in any electricity market”. 

However, the role of an aggregator can be performed by different stakeholders in the energy 

market. In the literature and during various projects 6 to 7 different market roles for aggregators 

have been defined (the exact number depends on the source)373839. A major distinction is drawn 

between combined or integrated aggregators and independent aggregators. Large, established 

energy companies have been slow in taking up the aggregator role, which is why the concept of 

combined aggregators emerged. 

 

Combined aggregators 

Combined or integrated aggregator refers to an existing actor in the energy market, which provides 

aggregation in addition to its normal operations. This aggregator type is for example an energy 

supplier, purchasing and selling electricity for consumers and/or a Balance Responsible Party (BRP). 

Combined aggregator-supplier: In the case of a combined aggregator-supplier electricity supply and 

flexibility options are offered as a single package. The benefits of this model are reduced complexity 

by aligning supply and flexibility provisions from the start. In addition, there is no need for financial 

settlements between suppliers and aggregators, because the roles are combined. It might be 

required to make changes in existing contractual agreements to for example offer financial rewards 

to consumers for using their assets to trade flexibility. In this model, there will be one BRP per 

connection point. Compared to other models the combined aggregator-supplier model faces the 

least barriers for implementation in the European electricity markets.  

 
37 https://www.usef.energy/app/uploads/2016/12/USEF_TheFrameworkExplained-18nov15.pdf 

38 http://bestres.eu/wp-content/uploads/2016/12/D2.3.pdf  

39https://www.researchgate.net/publication/331399580_How_to_Create_Value_through_Aggregation_A_Business_Model_Review_for_Multiple_Reg

ulatory_Environments_in_Europe?enrichId=rgreq-d88ade65cc56dc60508c27ef1599e79f-
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Figure 9. Aggregator business models (De Clercq et al. 2018, Ramboll design). 

Combined 

aggregator- supplier 
Combined 

aggregator-DSO 

Combined 

aggregator-BRP 

Delegated 

aggregator 

Prosumer as an 

aggregator 

Aggregator as a 

service provider 

Independent  
aggregators 

Combined  
aggregators 

https://www.usef.energy/app/uploads/2016/12/USEF_TheFrameworkExplained-18nov15.pdf
http://bestres.eu/wp-content/uploads/2016/12/D2.3.pdf
https://www.researchgate.net/publication/331399580_How_to_Create_Value_through_Aggregation_A_Business_Model_Review_for_Multiple_Regulatory_Environments_in_Europe?enrichId=rgreq-d88ade65cc56dc60508c27ef1599e79f-XXX&enrichSource=Y292ZXJQYWdlOzMzMTM5OTU4MDtBUzo3MzEyMjg2ODg4ODc4MTNAMTU1MTM0OTkxMzg5Ng%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/publication/331399580_How_to_Create_Value_through_Aggregation_A_Business_Model_Review_for_Multiple_Regulatory_Environments_in_Europe?enrichId=rgreq-d88ade65cc56dc60508c27ef1599e79f-XXX&enrichSource=Y292ZXJQYWdlOzMzMTM5OTU4MDtBUzo3MzEyMjg2ODg4ODc4MTNAMTU1MTM0OTkxMzg5Ng%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/publication/331399580_How_to_Create_Value_through_Aggregation_A_Business_Model_Review_for_Multiple_Regulatory_Environments_in_Europe?enrichId=rgreq-d88ade65cc56dc60508c27ef1599e79f-XXX&enrichSource=Y292ZXJQYWdlOzMzMTM5OTU4MDtBUzo3MzEyMjg2ODg4ODc4MTNAMTU1MTM0OTkxMzg5Ng%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/publication/331399580_How_to_Create_Value_through_Aggregation_A_Business_Model_Review_for_Multiple_Regulatory_Environments_in_Europe?enrichId=rgreq-d88ade65cc56dc60508c27ef1599e79f-XXX&enrichSource=Y292ZXJQYWdlOzMzMTM5OTU4MDtBUzo3MzEyMjg2ODg4ODc4MTNAMTU1MTM0OTkxMzg5Ng%3D%3D&el=1_x_3&_esc=publicationCoverPdf


Ramboll - Equigy 

31 

 

Combined aggregator-BRP: When the aggregator and BRP roles are combined, there are two BRPs 

on one connection point, e.g. supplier and aggregator. In this case, a bilateral contract is required 

to compensate the supplier for imbalances. 

Combined aggregator-DSO: Amongst different stakeholders, in the European electricity market a 

combined aggregator-DSO model is considered the least suitable. The reason for this is the heavy 

regulation of DSOs and their inability to perform commercially. It is generally felt that regulated 

and unregulated roles should not be combined. 

Independent aggregators 

Market participants able to act independently from a supplier or the suppliers BRP can become 

independent aggregators. According to Article 2 (19) of the Directive (EU) 2019/944 an independent 

aggregator is defined as: 

“a market participant engaged in aggregation who is not affiliated to the customer's supplier”. 

The presence of independent aggregators can increase competition in the electricity market. 

Delegated aggregator: The delegated aggregator only provides aggregation services to other 

market participants. The flexibility is sourced from prosumers and the aggregator sells this flexibility 

at its own risk to potential buyers like the BRP, the TSO, or the wholesale electricity market. All 

interactions with other market actors must be contractually formalized and the aggregator can be 

liable for incurred costs due to for example imbalance or inadequate trading. The delegated 

aggregator does not act as a BRP or supplier, meaning that in this model there is only one BRP, 

which is the BRP of the supplier at the connection of the prosumer.  

Aggregator as a service provider: In this model, the aggregator also provides aggregation services 

to one of the other market participants but acts purely as a flexibility provider. Tthe aggregator 

provides only the means to access flexibility by offering its access to one of the market participants 

in the value chain. The access can be provided by for example a software platform that is able to 

control decentral devices. The aggregator does not act as a BRP or supplier and is not active in the 

traditional value chain. Flexibility is not sold but only the service that allows market participants to 

unlock and use flexibility is provided.  

Prosumer as an aggregator: Large-scale prosumers with sufficient flexibility can become an 

aggregator for their own portfolios. In this way, prosumers can directly enter flexibility markets. In 

practice, the barriers for residential prosumers are too high and usually, their volumes are too low. 

For the time being, this model is reserved for commercial or industrial prosumers. 

4.2 General overview of aggregators 

In the table below a selection of different aggregators based in the countries in scope is presented. 

It shall be noted that this selection is not presenting the complete landscape of aggregators to be 

found in the countries. The aim of this overview is to generally show which assets aggregators have 

in their portfolio today and what their business models look like. Also, it shall be noted that the 

aggregator business models are still developing and the today´s aggregator market is immature. 

Due to these reasons not all listed aggregators in Table 8 have an aggregator business model yet 

as defined in 4.1. In some cases the companies have so far only conducted one pilot project with a 

few assets.  

It can be observed that the listed aggregators which are established energy market players (e.g. 

Alpiq, LichtBlick, Sonnen, NextKRaftwerke, tiko) can be considered rather innovative compared to 

common large and long-established energy companies. They focus mainly on renewable energies 

and on software solutions. The other aggregators are new to the energy market, having a different 

core business but now taking the opportunity to tap into the ancillary services market as an 

aggregator. Especially for companies in the EV business it seems to be an interesting opportunity, 
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no matter whether the focus is on EV fleets, charging stations or batteries (e.g. Allego, Mobility 

House, Jedlix). Additionally, companies established in other industries (A1 Energy Solutions) and 

OEMs (Viessmann) are entering the aggregator market. 

Table 8. Selection of European aggregators. 

Company Country Portfolio Business model  

A1 Energy 

Solutions 
AU Industrial units and plants, heat 

pumps, boilers, PV with 

batteries, and charging stations  

Austria’s largest telecommunication 

provider, VPP operator 

Allego NL EV charging points Provision of smart charging solutions 

for EVs, grid operator 

Alpiq 
CH CHP, batteries and electric 

boilers (no residential units)  
Second-largest aggregator in 

Switzerland, provision of FCR, aFRR 

and mFRR products 

e2m 
DE Wind, biomass, solar, 

hydropower, industrial loads 

and storage facilities   

VPP operator, portfolio manager, 

white-label offers for utilities outside 

Germany, provision of FCR, FRR 

products 

 Enel-X 
IT Various (e.g. batteries)   Provision of integrated solutions like 

electric mobility, smart home 

technologies, payment solutions to 

smart city solutions, provision of 

Demand Response 

 Energie Samen 

NL Wind and solar National umbrella organization and 

interest group of energy 

cooperatives and associations and 

other energy communities of 

citizens, farmers and/or local 

companies 

 Entelios 
DE Industrial and commercial 

flexible loads, generation, and 

storage 
Industrial DR aggregation, flexibility 
trading on part of the client, 

Cooperates with flexibility platform 
operator, NODES, operator to 

provide, DR to German DSOs 

Fronius 
AU Wall boxes for EV charging, 

battery storage, inverters 

PV manufacturer, three main 

business units: welding technologies, 

solar energy, battery charging  

 Jedlix 
NL EV fleet  Smart-charging platform provider, 

EV fleet operator, provision of a 

customer app 

LichtBlick 
DE  reneable energy provider in 

Germany, flexible loads, 

battery and thermal storage, 
and distributed generation 

Supplier of green energy to 

commercial and industrial customers 

Lumenaza 
DE Residential PV, battery storage, 

wind parks 
Platform provider for consumers, 

suppliers and generators, 

community/P2P trading solutions 

Mobility House  
DE Stationary batteries  EV fleet and load management with 

own software, optimization of EV 
charging; V2G solutions 

 

NextKraftwerke 

GmbH 

DE Biogas plants, CHP, 

hydropower, PV, battery 

storage, EV  

VPP Operator, provision of own 

software solution, schedule 

optimization for asset owners, 

generators, and consumers 
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Company Country Portfolio Business model  

 

Noodvermogenpool 
NL Hospitals, water utility 

companies, data centers, CHP 

plants, biodigesters   

DR aggregator, prequalified provider 

of emergency reserve (balancing 

product) in NL 

 Sonnen 
DE Battery storage 

and smart home management  
Provision of own technology and own 

platform, electricity supply for end-

users, aggregated storage 

prequalified for FCR 

 Sympower NL Cooling, heating, ventilation, 

lightning, water systems 
Balancing market participation with 

industrial demand response 

 tiko 
CH EV charging stations, batteries, 

heating systems, 

heating/cooling and PV of 
residential and commercial 

customers  

VPP operators, provision of Home 

Energy Management systems and 

smart charging, provision of FCR and 
aFRR 

 Viessmann DE Heat pumps, boilers Leading provider of climate solutions 

for all living spaces 

When looking at the different portfolios it can be observed that most aggregators have large DERs 

like CHP plants, industrial units, wind and biomass plants or battery storage. Aggregating smaller, 

residential devices like residential batteries or heat pumps and boilers is not that common yet. The 

aggregation of such devices is rather tested in pilot projects at the moment (e.g. Enel-X, 

Viessmann). For further information see Country Profil Italy and Country Profil Germany. One 

exemption with this regard are the aggregators focused on EVs (incl. charging stations and 

batteries) to provide ancillary services. 

4.3 Regulatory framework and barriers 

To facilitate the emergence of the aggregator role for implementing and operating DERs in the 

European distribution networks a liberal and non-discriminatory market environment is needed. In 

the past, the electricity market was dominated by large producers like coal-fired or nuclear plants. 

The system was characterized by a unidirectional power flow and the infrastructure and network 

size was designed for this operational mode. As a result, and due to incomplete regulatory 

frameworks and missing suitable business models, electricity consumers could not participate in the 

market. To this day, domestic consumers and prosumers require the services of an aggregator to 

trade in the energy markets. 

4.3.1 European regulatory framework 

The latest European legislative packages aim to facilitate aggregator and prosumer market 

participation to overcome market entry barriers. 

For this purpose, the “Clean Energy for all Europeans” (CEEP) package was introduced with 

feasibility measures and regulatory proposals. The regulations put consumers at the heart of the 

energy transition with aggregators as their intermediaries. Relevant regulatory acts in the CEEP 

that address aggregators or aggregation are the Electricity Regulation (EU) 2019/943, Electricity 

Directive (EU) 2019/944, Renewable Energy Directive (EU) 2018/2001, and the Energy Efficiency 

Directive (EU) (recast). 

The Electricity Regulation and Directive set out the framework for the future electricity market by 

describing favorable design features. In addition, to clearly define aggregation, the Regulation aims 

in Article 1 (b) to:  

“set fundamental principles for well-functioning, integrated electricity markets”, which according to 

the electricity markets operation principles in Article 3 (e) “market participation of final customers 
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and small enterprises shall be enabled by aggregation of generation from multiple power-generating 

facilities or load from multiple demand response facilities to provide joint offers on the electricity 

market and be jointly operated in the electricity system, in accordance with Union competition law”. 

Balancing markets shall be organized in a way that the market participants or a contracted BRP 

assumes the balancing responsibility, including financial obligations due to imbalances. According 

to Article 7, day-ahead and intraday markets shall provide market access to individual or aggregated 

market participants without a distinction between inter-or cross-zonal trades. The effective 

participation and integration of demand-response and small-scale RES shall be facilitated by the 

provision of sufficient small trading products with 500kW or less. The imbalance settlement period 

is required to be 15 minutes.  

Peer-to-peer (P2P) trading platforms play a fundamental role in the system flexibility of a low-

carbon energy transition by allowing prosumers to exchange their self-generated electricity with 

other pro-or consumers. The Renewable Energy Directive (RED II) defines P2P trading of renewable 

energy as: 

“the sale of renewable energy between market participants by means of a contract with pre-

determined conditions governing the automated execution and settlement of the transaction, either 

directly between market participants or indirectly through a certified third-party market participant, 

such as an aggregator”. 

It provides the right for self-consumers to engage in P2P trading and enables them to sell their 

excess production of renewable electricity to suppliers, either individually or through aggregators.  

Even though the outlined European regulatory framework provides clear guidelines of the market 

rules for aggregators, they still need to be transported into national legislation of the Member 

States. Article 15 of the Energy Efficiency Directive Recast shall mitigate this regulatory uncertainty, 

which can also affect the business models of aggregators. It states that the Member States should 

engage: 

“in defining technical parameters to promote access and participation of demand response in 

balancing, reserve and other system services markets. National Regulatory Authorities should also 

guarantee that clear technical rules and operational requirements (tendering, contractual 

arrangements, etc.) are disclosed, based on which demand response can take part in the balancing 

market and in other system services”40. 

However, in reality the implementation of the European electricity regulations into national 

legislation is different across countries. A vivid example is a comparison between The Netherlands 

and Italy. These two countries have very different grid operation models in place. The Netherlands 

has a self-settlement model with the BRPs managing themselves the balancing of the net positions, 

which is considered favourable for aggregators. Italy in contrast has a central dispatch model where 

the TSO has full control of the dispatch of all units. This model is considered more restrictive for the 

participation of aggregators.  

The conducted interviews show that there is general agreement that further harmonizing regulatory 

frameworks across European countries will be important to promote the participation of aggregators 

in ancillary service markets. 

4.3.2 Regulatory barriers 

In theory, benefits for the aggregation of small- and large-scale assets should be the same. In 

practice, there are still several barriers for building a portfolio with small aggregated assets. A 

common feature of the barriers outlined below is that the insufficient (adjustment of the) regulation 

 
40 https://cadmus.eui.eu/bitstream/handle/1814/68899/QM-01-20-700-EN-N.pdf?sequence=1 

https://cadmus.eui.eu/bitstream/handle/1814/68899/QM-01-20-700-EN-N.pdf?sequence=1
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can be a barrier for the aggregators. The selection of the barriers is based on the input of the 

interviews. For more details on specific barriers at national level see Appendices. 

Prequalification 

Potential providers of ancillary services need to participate in a prequalification procedure to proof 

that they fulfil the requirements for the provision of one or more types of ancillary services 

necessary to ensure a stable and secure operation of the grid. Each TSO has developed a 

prequalification process for each ancillary service. In general, the potential ancillary service provider 

submits a formal application to the TSO and must demonstrate its compliance with the 

requirements, which will be for example done by different tests. Table 9 provides an overview of 

the prequalification processes in the different countries. For more details on a country level see 

Appendices. 

Table 9. Overview prequalification processes. 

Germany Netherlands Austria Switzerland Italy 

• Pooling (reserve 

providing 

groups) is 

allowed to fulfil 

minimum 

prequalification 

requirements 

• Prequalification 

will take place 

exclusively for 

the TSO in 

whose LFC area 

the technical 

units are 

connected to the 

network 

• Costs per unit 

for 

prequalification 

are high 

• In 2018 reserve 

units and 

reserve groups 

were introduced 

• Prequalification 

is valid five 

years 

• Pooling allowed 

only for units in 

the same 

balancing 

portfolio  

• Approach for 
prequalification 

is unit-based for 

FCR and pool-

based for aFRR 

and mFRR 

• Prequalification 

is valid five 

years 

• Pooling is 

allowed to fulfil 

minimum 

prequalification 

requirements 

• Units in a pool 
must be 

prequalified 

individually 

• DSO is involved 

in pre-

qualification 

process, can 

decide whether 

an asset can or 
cannot 

participate in 

market 

• Prequalification 

procedure must 

be carried out 

separately for 

each type of 

control energy 

• Prequalification 

is valid three 

years 

• Pooling is 

allowed to reach 

minimum 

prequalification 

requirements 

• Units in a pool 
must be 

prequalified 

individually 

• No minimum 

size or minimum 

technical 

requirement for 

individual assets, 

only for pool 

• Aggregation of 

EV charging 

stations not 

possible due to 

missing 

definition of pre-

qualification 

process  

• Lengthy process 

up to one year 

• Prequalification 

is valid five 

years 

• Prequalification 

is performed 

through 

registration of 

assets and a 

field test 

• In case of 

aggregation 

measurement is 

performed 

through a 

concentration 

device 

 

As outlined above, prequalification processes are developed by TSOs on a national level, which leads 

to deviating processes across countries and makes the realization of synergies for aggregators 

operating in different countries difficult. In Autumn last year a new network code for further 

harmonizing the guidelines on demand side response has been defined and the resulting framework 

is expected to enter into force end of 2023. One of the objectives of the new network code is to 

avoid double prequalification processes and streamline the market entry processes for all market 

participants as much as possible.  

Another determining factor when it comes to prequalification are the costs for it. As Table 2 shows 

in most countries prequalification for a pool is allowed. However, one interview partner from the 

aggregators group argues that even though this is the case from a regulatory point of view, in 

practice prequalifying a pool is very difficult due to the high costs per unit. A framework facilitating 

the prequalification of smaller DERs for aggregators would require the possibility for system 
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prequalification (e.g. all EVs from BMW are prequalified for the service). In this case, a TSO would 

qualify a BMW EV once and then register the system as prequalified. Other EV from BMW of the 

same type could then skip or go through a simplified the prequalification process. Although a 

systems prequalification seems a good option to lower the prequalification barrier, it has not been 

mentioned in the TSO interview as currently under consideration.  

It can be concluded that lowering or removing the barrier of prequalification requires further 

harmonization of the process across countries, meaning that today they are required to individually 

prequalify their assets in each country they are operating, which is costly and time consuming 

considering that the prequalification processes differ from country to country. In addition, a 

significant decrease in costs per to be prequalified unit is required. It can be expected that costs 

will at least partly decrease in case prequalification processes are simplified. 

Minimum bid size requirements 

The minimum bid size for balancing products is the lowest acceptable bid to participate in the 

balancing market. The requirements placed on the bids for different balancing products, like the 

minimum bid size do not only differ slightly from country to country but are sometimes even 

different for each balancing product in the same country. 

Table 10. Overview minimum bid size requirements. 

Product Germany Netherlands Austria Switzerland Italy 

FCR 1 MW 1 MW 1 MW 1 MW 1 MW 

aFRR 5 MW* 1 MW 1 MW 5 MW 1 MW 

mFRR 5 MW* 

 

4 MW (in merit 

order) 

20 MW (in the 

tender phase) 

1 MW 5 MW 1 MW 

*< 5 MW is permitted if provider submits only one bid per product in the respective LFC area 

In most TSO interviews the minimum bid size has been mentioned as one market entry barrier, 

especially for smaller aggregators. One interview partner from the aggregators group mentioned 

that currently they have a low utilization rate of their charging stations. This will increase with the 

further deployment of EVs. However, they estimate that 3.000 – 4.000 charging points are needed 

to provide 1 MW of aFRR at the moment. Lowering the minimum threshold would help to increase 

the participation of smaller aggregators and the liquidity in the market. Even though one could 

imagine that the minimum bid size is reduced from a regulatory point of view it is questionable 

whether this would actually be value adding. If the minimum bid size is too low benefits from the 

provision of ancillary services will no longer outweigh the transaction costs involved41. Additionally, 

it has been pointed out by two of the TSOs that a minimum bid size below 1 MW would cause 

difficulties to control or monitor the procurement of the services. Some of the aggregators 

mentioned another solution to the minimum bid size barrier. For them lowering the threshold would 

not be necessary if cross-border trading would be improved. Cross-border markets would allow to 

access higher market volumes with the same assets. It would for example not be necessary to have 

a large enough pool of charging stations to provide 1 MW in every country but charging stations 

from different countries that could provide a cross-border ancillary service. At the same time, it has 

to be considered that cross-border trading can have a negative effect as well. This is the cases when 

it increases competition and therefore, prices for ancillary services decrease. For other aggregators 

interviewed the minimum bid size was not perceived as a barrier at all. In general, the threshold 

 
41 https://traderes.eu/wp-content/uploads/2021/07/D3.3_DesignAncillaryServiceMarketsProducts.pdf  

https://traderes.eu/wp-content/uploads/2021/07/D3.3_DesignAncillaryServiceMarketsProducts.pdf
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was mainly regarded as a barrier by the TSOs. For the aggregators it not regarded as one of the 

main barriers. 

In conclusion the currently pursued minimum bid sizes are considered sufficient and not amongst 

the critical barriers for the participation of aggregators in ancillary service markets. A reduction of 

the threshold from a regulatory point of view is not expected in the near future. Levers like the 

possibility to provide cross-border ancillary services are a more likely option to overcome the 

barrier. 

Definition of roles and responsibilities 

The present definition of the roles and responsibilities of the aggregator, and the market participants 

the aggregator is interacting with is regarded as an issue in all analyzed countries. The lack of clear 

guidelines defining the responsibilities of the different parties can be a showstopper, especially for 

new actors in the market like aggregators. Three main issues have been identified in connection 

with the lack of clearly defined roles and responsibilities of the market participants: balancing, data 

handling and TSO/DSO coordination. 

Responsibility for potential imbalances is playing an important part in the ongoing aggregator 

debates in Europe. Aggregators not engaging in consumer energy supply are still relying, at least 

partly, on a supplier to cover their consumers’ demand. However, if an aggregator buys prosumers’ 

energy to provide it to the market, additional imbalance costs are created since this is altering the 

prosumers’ supplier schedule. In Austria, Germany and The Netherlands so-called ‘balancing group 

model’ is applied, meaning that the BSPs carry responsibility for the net imbalances of their portfolio 

of generation and/or demand, while the TSO is addressing only the remaining imbalances. Each 

consumer and supplier must, directly or through an intermediary, be part of a BRP portfolio. BRPs 

might not be willing to risk increasing their portfolio imbalance by accepting balancing responsibility 

for the aggregators. Therefore, the obligation to obtain explicit BRP authorization may become a 

barrier for aggregators. Since aggregators in The Netherlands are not allowed to become a BRP 

themselves, their entry into the market is limited. A clear specification of settlements rules will 

lower the barrier for aggregators to access demand-side flexibility43. 

Difficulties for aggregators have also been identified regarding the handling of data. The service of 

aggregators relies on detailed information about consumption. Proving their value to the system 

becomes difficult if aggregators cannot access this data for example because the metering 

infrastructure lacks accessibility. At present, the consumers own the data of smart meters by 

default. However, the consumers must consent that the data can be used by another party. At the 

moment, it is often lacking processes and capabilities that consumer data, managed for example 

by an OEM, is handled in a way that the consumer´s consent is properly ensured. The issue of 

handling the required data overlaps with the lack of clearly defined coordination between TSOs and 

DSOs as the interview partner from TenneT points out. In The Netherlands for example, the DSOs 

are responsible for the smart meter roll-out. However, the question who is allowed to use the smart 

meter information after installment and for what purpose it is allowed to be used, is still 

unanswered4243. In Italy, disagreements in the cooperation scheme between the TSO and the DSOs 

are regarded as one of the main issues for the slow evaluation of the local flexibility markets44.   

Although the barrier of lacking definitions for roles and responsibilities was solely raised in the TSO 

interviews, it can still be concluded that additional rules are needed to guarantee that the 

distribution networks are managed in a smart way which fosters the participation of DERs for solving 

distribution problems and providing balancing services. Defining these rules might also help 

overcoming some of the challenges connected to it.  One interview partner from the aggregators 

group for example mentions some lack of transparency when it comes to implementation of 

 
42 http://pubdb.ait.ac.at/files/PubDat_AIT_147203.pdf  
43 https://www.sciencedirect.com/science/article/pii/S0301421518307328  
44 https://www.mdpi.com/1996-1073/14/8/2324  

http://pubdb.ait.ac.at/files/PubDat_AIT_147203.pdf
https://www.sciencedirect.com/science/article/pii/S0301421518307328
https://www.mdpi.com/1996-1073/14/8/2324
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European rules in the Italian energy market. This can lead to mistrust and creates the impression 

that the networks are not managed in the smartest way for fostering the participation of 

aggregators. Another example is provided by another interview partner from the aggregators group. 

The interview partner states that today the TSO trusts them with the provision of measurements. 

A rather uncertain agreement that might change in the future and a barrier to all aggregators that 

are not in the position to create such a trust basis with their TSO. Both challenges can be addressed 

through better defined rules and responsibilities and a strong TSO-DSO coordination. 

Network & grid tariffs 

Tariffs are often overlooked as an important factor influencing the possibility to monetize flexibility. 

They have a significant effect on the market participation and cost-effectiveness of aggregators. If 

tariffs are high, it becomes very challenging for aggregators to make attractive offers to their 

customers. At the same time, it is unprofitable for customers to offer their household device for 

flexibility. Today tariffs are not regulated on EU level which leads to high heterogeneity on national 

level. Instead, the NRAs have the responsibility of approving transmission and distribution tariffs or 

their methodology. In general, the main objective of the network/grid tariff design is cost recovery 

for the costs incurred by a monopolistic system operator. In addition, the tariff design should 

stimulate efficiency in a way that the tariff can provide incentives to the network users to adapt 

their behavior 45. However, the tariff design can also have the opposite effect. 

Table 11. Overview electricity tariff designs and methodologies. 

Germany Netherlands Austria Switzerland Italy 

• Tariff design 

fits stable 
consumption 

and large 

consumers 

• Self-
consumption 

definition and 

levies/taxes 

make it 
unattractive 

for consumers/ 

prosumers to 

register device 
for providing 

flexibility 

• Tariff design 

considered 
favorable for 

aggregation 

models 

• Capacity-
based term, no 

volumetric 

term for 

households 

• Revision of 

tariff design 

expected 

within the next 

few years 

• Tariffs vary 

significantly 
between grid 

areas 

• Three different 

charges for all 
grid users, 

specific tariffs 

for BSPs 

• Tariff design 
does not 

provide 

incentives for 

consumers to 
offer a device 

for flexibility 

services 

• Tariffs for grid 

usage and 
ancillary 

services 

• Grid usage 

tariffs to 
increase in 

2022 

• Grid tariffs and 

electricity 
taxes apply for 

energy 

consumed or 

supplied, 
making it 

costly to 

participate in 

balancing 

services 

• Moving from 

progressive 
tariffs to a 

horizontal 

approach 

• Volumetric 
term 

predominant 

• Same tariffs 

for all 
consumers, 

making it 

unattractive to 

participate in 
flexibility 

market  

In many European countries tariff designs for small consumers are still volumetric and not 

renumerating flexibility. In most TSO interviews grid tariff structures were mentioned as a main 

barrier for the participation of DERs in ancillary service markets. Austria´s TSO for example stated 

that especially for batteries where the owner must pay for both, feeding into the grid and consuming 

electricity, the grid tariff “kills every business case”. 

A tariff designed to increase network efficiency by incentivizing consumers to change their behavior, 

like a time-of-use (ToU) tariff can cause the opposite effect for the participation of DERs in ancillary 

service markets. ToU tariffs shall provide incentives for small scale demand, so consumers adjust 

 
45 ACER 2021, Report on Distribution Tariff Methodologies in Europe. 

https://documents.acer.europa.eu/Official_documents/Acts_of_the_Agency/Publication/ACER%20Report%20on%20D-
Tariff%20Methodologies.pdf  

https://documents.acer.europa.eu/Official_documents/Acts_of_the_Agency/Publication/ACER%20Report%20on%20D-Tariff%20Methodologies.pdf
https://documents.acer.europa.eu/Official_documents/Acts_of_the_Agency/Publication/ACER%20Report%20on%20D-Tariff%20Methodologies.pdf
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the time and/or quantity of electricity consumption to network utilization (e.g. low electricity prices 

for low peak hours, high prices for high peak hours). For the provision of ancillary services with 

small-scale DERs this tariff can create a negative impact for the business case since the cost to 

provide the service increases. For example, one interview partner from the aggregators group 

mentioned in the interview that they must pay the peak hour grid tariff when four cars charging at 

the same time at full power, which is very costly. 

It can be concluded that network and grid tariffs are designed in multiple ways and vary across 

Europe depending on each national context. The task to design the tariffs is complex and complexity 

increases with the integration of RES and the participation of more small-scale consumers and 

prosumers. In general, tariff methodologies should e.g. promote the participation of consumers and 

foster for example digitalization and flexibility services46. In many countries the current grid tariff 

is not fostering the participation of DERs in the ancillary service markets but rather negatively 

impacting the economic benefits of it. The topic of economic benefits will be further discussed in 

the following chapter. 

4.4 New entries and economic benefits  

In addition to the technical and regulatory barriers analysed above there is another barrier that 

does not fit in one of the categories but has significant impact on new entries into the market. In 

the majority of the interview’s current economic benefits for participation in ancillary service 

markets have been mentioned as a major barrier for market growth. Although this barrier cannot 

be assigned to a technical or regulatory barrier, it might be connected to one or more of them (e.g. 

tariffs, costs associated with prequalification, etc.). 

The interview partner from Swissgrid for example pointed out that currently there is a limit to the 

market participation of DERs in ancillary services which does not come from technology restrictions 

but from the financial profitability. At the moment, participating in ancillary service markets is not 

the most profitable business. The remuneration from these markets is too low, which reduces the 

interest to participate in the market. 

The interview partner from Terna added to this by arguing that the root cause for the low 

remuneration and the weak business case for aggregators is the current market and service 

frameworks. The market and service frameworks were designed for different assets than DERs, and 

current grid requirements are a barrier to the participation of DERs in the market. Some aggregators 

for example need to invest heavily to comply with those requirements. It can be concluded that 

required investments combined with the low remuneration make market entry for aggregators less 

attractive. 

The aggregators interviewed share the same view as the TSOs. One interview partner from the 

aggregators group outlined in the interview that their current portfolio consists of non-residential 

units only. They have not defined a maximum capacity for their assets but a minimum capacity. 

This decision has been made due to economic reasons. The revenues per unit for very small assets 

are so low that it is not profitable for them to include these in the portfolio. Also, another interview 

partner from the aggregators group pointed out that for them the most important factor is the 

economic potential and to have the biggest possible volume. All other barriers are rather regarded 

as options to optimize the details. 

Another interview partner from the aggregators group is looking at a different part of the value 

chain when referring to the barrier of economic benefits in the interview. When asked about the 

market potential of clients with DERs the interview partner pointed out that their main challenge is 

to attract DERs owners to provide flexibility with their device. The economic benefits for small end-

consumers are so small that most device owners do not even consider offering flexibility with their 

 
46 https://extranet.acer.europa.eu/en/Electricity/Infrastructure_and_network%20development/Pages/Tariffs.aspx  

https://extranet.acer.europa.eu/en/Electricity/Infrastructure_and_network%20development/Pages/Tariffs.aspx
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device. The interview partner, however, was positive that due to an increased need for flexibility, 

prices might increase in the future and improves the economic benefits for consumers.  

Another argument put forward in the interviews is closely related to the economic benefits. Both 

interview partners from Terna and TenneT argued that it is not only about the low economic benefits 

for offering a device for flexibility but in many cases the initial capital investment in a DER device 

is rather high. Terna gave the example of heat pump deployment in Italy. The main problem is that 

consumers are more sensitive about the CAPEX when buying a heat pump than considering the 

costs savings from energy services gained over time. As of today, it is rather wealthy consumers 

investing in DERs, Northern Italy, the richest region in Italy is expected to become a front runner 

for heat pump deployment.  

The interview partner from TenneT as well points out that all DERs like boilers, batteries and EVs 

are expensive today and mainly affordable to wealthier consumers. The current subsidy schemes 

in place are not sufficient to foster large scale deployment of DERs. When costs for DERs will 

decrease over time, more consumers will buy the devices and the flexibility potential will increase.  

Reports on the development of DERs in the short- and mid-term are optimistic about device 

purchases. The numbers displayed in Table 12 show a significant increase in the amount of DERs 

within the next three to eight years. Across all countries in scope, EVs are considered to have the 

largest potential. 

Table 12. Total DERs statistics since 2015 and projections until 2030 by technology for all scoped countries. 

Country 2015 2016 2017 2018 2019 2020 2021 2025 2030 

Electric vehicles 
(thousands) 

153 211 271 372 570 1,109 2,132 12,152 25,799 

Electric vehicles 
(MW) 

1,534 2,113 2,714 3,719 5,705 11,086 21,321 121,521 257,993 

Stationary batteries 40 261 351 686 893 1,144 1,344 7,066 17,063 

Heat pumps and 
electric boilers 

8,077 9,083 10,198 11,398 12,883 15,725 18,734 30,550 45,319 

Total DERs 9,652 11,458 13,264 15,803 19,481 27,955 41,399 159,137 320,375 

However, the challenge of economic benefits comprises several barriers. Even though the initial 

barrier of consumers being hesitant to invest in DERs seems, according to forecasts, easy to 

overcome, the DER device owners need to be convinced to offer their device for flexibility services. 

Thereby, the concerns of device owners that offering ancillary services might lead to degradation 

their device need to be overcome as well. It seems that this barrier however can be overcome with 

the help of the aggregators. One interview partner from the aggregators group outlined that the 

company has developed algorithms to ensure a healthy operation of the batteries they use for FCR. 

They experience that OEMs fear the issue of degradation less and less and additionally, the batteries 

on the market are becoming better. Today, they are at a stage where they are able to provide FCR 

with batteries in a way that it causes no degradation at all, and OEMs are able to sell them as new 

batteries afterward.  

However, as outlined in several interviews current economic benefits are still too low to provide an 

actual incentive for device owners. The most relevant question in this regard is how high the 

monetary reward must be to be considered an effective incentive. A question that is extremely 

difficult to answer without any additional research, which is why in the following a couple of 

qualitative considerations are presented instead. 

• First, the general economic situation of DER device owners will impact the amount of an effective 

economic benefit. As outlined above, most DER device owners are expected to be high-income 
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households. The interview partner from Swissgrid for example mentioned that most EVs in 

Switzerland are high-end EVs like Tesla. Taking this assumption into account a significant 

increase in economic benefits would be required to convince more DER owners to participate in 

the market.  

• Second, the approach of how to provide the respective benefit must be considered. Different 

options include reduction of the energy bill (e.g. lower charging fee), tax reductions, or 

remuneration. 

In addition, to convince the consumers to offer their devices for flexibility the aggregators need to 

be able to create a positive business case to provide aggregation services to their consumers. This 

seems to be mainly possible for large, combined aggregators. It gives them the opportunity to offer 

their consumers something which leads to benefits besides being an additional revenue stream (e.g. 

customer loyalty, innovative image, additional service packages, etc.). In addition, also the costs 

for entering the market are expected to be lower for large, combined aggregators as they can use 

existing interfaces, systems, and software, etc.  

It can be concluded that according to the (forecasted) increase of DERs there will be significant 

potential in the market to provide ancillary services with DERs. However, this potential will only be 

unlocked if the number of market participants increases in the future. This includes DER device 

owners and aggregators since they are mutually dependent. A major barrier to new market entries 

for both parties are the current economic benefits. If they can be overcome it can be expected to 

have significant influence on the market entry of DER device owners and simultaneously 

aggregators.  

4.5 Business growth opportunities (incl. business outlook) 

In general, there is a strong interest on national and EU level from different stakeholders that the 

barriers for ancillary services provided by DERs through aggregation will be lowered. As the barriers 

are lowered or even removed and incentives for participating in the market with small devices 

increase, business growth opportunities look promising.  

With an increasing share of RES in the energy mix the need for flexibility will increase as well. Some 

interview partners assumed an even higher need for flexibility in the future than the presented 

inTable 13. One interview partner from the aggregators group for example pointed out that the 

need for flexibility is growing faster than alternative solutions like hydrogen are developing.  

Table 13. Ancillary service markets projections from prognosed VRE shares. 

Concept Country 2021 2025 2030 

Total ancillary services capacity 

(MW) 

AT 990 998 1,014 

CH 3,727 3,748 3,778 

DE 7,925 8,028 8,172 

IT 5,365 5,426 5,494 

NL 2,469 2,548 2,617 

Total 20,476 20,749 21,075 

Total ancillary services annual 

energy (GWh) 

AT 878 924 1,006 

CH 1,241 1,282 1,343 

DE 19,714 21,252 23,391 

IT 33,170 35,417 37,944 

NL 1,508 1,798 2,051 

Total 56,511 60,673 65,735 

Total ancillary services annual 

costs (MEUR) 

AT 120 127 138 

CH 203 210 220 

DE 463 499 549 

IT 2,956 3,156 3,382 

NL 219 261 298 

Total 3,961 4,253 4,586 
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As outlined above in Table 12, the amount of small DERs is expected to increase significantly within 

the next couple of years. A development that will lead to an immense growth of potential for the 

provision of flexibility with small devices. However, device owners with small household devices will 

be dependent on aggregators to be able to participate in the market. As described in Chapter 4.3.2, 

lowering of the minimum bid size is not considered feasible from a technical point of view and not 

expected from a regulatory point of view in the future. Market participation with small devices will 

therefore always require the services of an aggregator. Therefore,  

The view that the share of ancillary services provided by DERs through aggregation will increase 

was also supported in the TSO interviews. The estimated share today, however, differs significantly 

across the countries as presented in Table 13. Austria has the highest estimated share of DERs in 

the ancillary service market, with around 25%. Italy and Switzerland have the lowest estimated 

share today. The interview partner from Terna assumed that the share will stagnate around the 

current in the short-term. In the long-term an increase up to approximately 10% is expected. 

However, even in 2030 Terna assumes that the share of DERs in ancillary service markets will be 

significantly lower than the thermal plant share. The interview partner from Swissgrid shares a 

similar view. Even though in general the share of DERs in the ancillary service market will increase 

in the future, it is not expected to become the dominant share in the market. The maximum share 

will most likely be between 30% and 50%. One reason for this is Switzerland’s hydro dominated 

electricity system. There is 1 GW of pumped hydro storage connected to the Swiss grid, making the 

system flexible already today.  

The assumed percentages of current and future market capture of DERs in the ancillary service 

market are all based on input from the TSO interviews. The market capture units (MW, GWh, MEUR) 

are calculated based on total ancillary service market as presented in Table 12.  

Table 14. Ancillary service markets provided by DERs through aggregation for all scoped countries. 

  Unit 
AT CH DE IT NL 

2021 2025 2030 2021 2025 2030 2021 2025 2030 2021 2025 2030 2021 2025 2030 

Lower bound                

Market 
capture 

% 25% 32% 40% 1% 19% 30% 5% 22% 30% 1% 5% 10% 10% 19% 30% 

MW 247 316 406 373 708 1.134 1.189 1.739 2.451 54 271 549 247 481 785 

GWh 219 292 403 124 242 403 2.957 4.605 7.017 332 1.771 3.794 151 340 615 

MEUR 30 40 55 20 40 66 69 108 165 30 158 338 22 49 89 

Upper bound                

Market 
capture 

% 25% 41% 60% 1% 23% 40% 5% 26% 40% 1% 7% 15% 10% 23% 40% 

MW 247 405 608 373 875 1.511 1.189 2.096 3.269 54 392 824 247 595 1.047 

GWh 219 375 604 124 299 537 2.957 5.549 9.357 332 2.558 5.692 151 419 820 

MEUR 30 51 83 20 49 88 69 130 220 30 228 507 22 61 119 

At the moment, there are between 5 and 25 different aggregators in the market, depending on the 

country. There are two different scenarios regarding the market development in general. On the 

one hand, due to the favourable business growth opportunities the large aggregators will be able 

to significantly grow their business and increase their market share. On the other hand, the number 

of aggregators can increase, with new players and companies from other industries entering the 

market to seize the new opportunities. This scenario is highly dependent on the development of the 

regulatory frameworks in the different countries. As the regulatory environment limits the business 

opportunities especially for independent aggregators, an improvement of the regulatory framework 

is likely to increase the number of (independent) aggregators in the market.  
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The second scenario is considered more likely in the mid- and long-term. All interview partners 

were positive about developments to lowering the current barriers. The interview partner from 

Swissgrid foresees up to 100 different aggregators in Switzerland in the future. Additionally, it can 

be observed that there is an increasing interest from companies outside the energy industry to 

become an aggregator. One prominent example is the Austrian aggregator A1 Energy Solutions, 

which is also Austria’s largest telecommunication provider.  

It can be concluded that the market provides good growth opportunities in the future. However, the 

possibilities to seize these opportunities are dependent on the lowering and removal of the identified 

barriers. As barriers are lowered and business growth opportunities increase the number of 

aggregators in the market is expected to increase as well.  
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5. TASK C: ANALYSIS OF THE (ECONOMIC) BENEFITS FOR 

STAKEHOLDERS 

5.1 Market evaluation and GHG emission avoidance (Covering C3 and C6) 

5.1.1 Equigy approach 

The approach taken by Equigy to estimate the CBP potential market and associated GHG savings 

resulting from the Equigy CBP project implementation follows the next steps (for further details, 

see Equigy document47): 

1. Estimation of total market scoped by the platform. This is defined as the flexibility needs 

into the electricity system. Flexibility48 needs must be understood as dispatchable energy 

available for the system coming from conventional dispatchable units, e.g. hydro or thermal, 

or new DER types. Monthly flexibility needs are estimated (for each country) as the 

difference between the monthly expected residual demand (demand minus VRE) and the 

annual average residual demand as an absolute value (this difference can be negative or 

positive)49. The annual flexibility needs are the sum of monthly needs. As a result, for each 

country, annual flexibility needs in GWh from 2020 to 2030 are defined. 

2. Estimation of DERs available flexibility capacity from 2020 to 2030. DERs capacity is 

quantified based on EVs and battery capacity projections. Projections of installed capacities 

for these two technologies are based on publication from relevant institutions50. From the 

total DER capacity, an assumption of how much of this can be used for flexibility purposes 

was made. This is an increasing percentage, developing from 5% in 2020 to 30% on 2030. 

3. Estimation of DERs flexibility market capture by Equigy CBP. From the total DER flexibility 

available, Equigy estimates what share of this can be channelled through the CBP to access 

flexibility markets (ancillary service markets). Equigy estimates that in the first year of the 

platform implementation in a country, they can capture a 5% of the total DER available 

flexibility capacity. Onwards, this DER market capture increases by 5% per year during the 

first two years and thereon, by 10%, up to a maximum market capture of 80%. For a 

country in which the platform was active from 2020 (i.e. NL, DE, CH, IT), the CBP market 

shares develops from 5% in 2020 to 80% in 2030. 

4. Estimation of total flexibility market provided by DERs through Equigy CBP. Using the 

capacity of DERs channelled through Equigy (step 3) and the total conventional flexible 

capacity (i.e. thermal and hydro power capacity), the percentage of DER capacity over total 

flexibility capacity (DERs + conventional) was calculated for every country. The total 

flexibility market needs provided by DERs (through Equigy) were then calculated as the 

percentage of DERs over total flexibility capacity from the total flexibility needs (step 1). As 

a result, for each country, annual flexibility provided by DERs through Equigy in GWh from 

2020 to 2030 is defined. 

5. Based on a GHG emission saving per MWh of flexibility provided through the Equigy CBP 

equal to the emission factor of a CCGT plant, 449 gCO2/MWh, the amount of GHG savings 

in years from years 2020 to 2030 are obtained by multiplying the estimated annual flexibility 

 
47 Document received from Equigy: 101035665-1_SEP-210714492_Equigy_GHG_Emissions_Avoidance_Calculations.xlsx 

48 Flexibility refers to any modification of generation injection and/or consumption patterns in reaction to an external signal (price signal or 

activation) to provide a service within the energy system. Definition from the 2015 EG3 report ‘Regulatory Recommendations for the Deployment 

of Flexibility’. 

49 Methodology taken from EC Report on flexibility portfolios https://ec.europa.eu/energy/sites/ener/files/mainstreaming_res_-_artelys_-

_final_report_-_version_33.pdf 

50 EVs in 2020 from “2019 volumes from European Alternative Fuels Observatory”, EVs CAGR (compound annual growth rate) from IEA Global EV 

Outlook 2020; Batteries in 2020 from “EC Database of the European Energy Storage Technologies and Facilities”, batteries CAGR from “SolarPower 

Europe, European Market Outlook for Residential Battery Storage”. 

https://ec.europa.eu/energy/sites/ener/files/mainstreaming_res_-_artelys_-_final_report_-_version_33.pdf
https://ec.europa.eu/energy/sites/ener/files/mainstreaming_res_-_artelys_-_final_report_-_version_33.pdf
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provided by DERs channelled through Equigy (step 4) by this emission factor. The GHG 

savings assume that every MWh of ancillary services provided through the Equigy CBP by 

DERs will avoid the activation of a CCGT power plant (as a typical thermal unit providing 

flexibility to the system in the future). 

5.1.2 Ramboll alternative approach 

The CBP market potential and GHG savings have been estimated using projections for market 

capture as indicated in Tasks A (Chapter 3.3.2) and B (Chapter 4.5). The steps followed to quantify 

the ancillary service markets captured through the Equigy platform and potential GHG savings 

associated were as follows: 

1. Collection of historical ancillary service market statistics in the 5 countries scoped in the 

analysis, including annual average capacity reserved for ancillary services, annual energy 

activated and total costs for ancillary services (see Table 4). 

2. Collection of historical data for variable renewable energy (VRE) penetration in the 5 

countries. The VRE penetration was measured as annual VRE generation over demand. 

3. Regression analysis for ancillary services annual average capacity and annual energy over 

VRE penetration with data collected in steps 1 and 2. A linear regression function was 

obtained from this analysis, and from this regression function, a marginal increment of 

ancillary service needs over VRE penetration was estimated. As indicated in Table 6, this 

marginal increment was found to be 0.1% of capacity reserves and 0.6% of energy 

activation for each marginal increment in VRE. Ancillary service market projections by 2025 

and 2030 were defined according to these (see Table 6). 

4. The estimation of ancillary service market share provided using DERs is based on interviews 

with TSOs and aggregators of the respective countries. Estimations were obtained as a 

percentage of overall ancillary service markets today and by 2030. 2025 market shares 

were interpolated between 2021 and 2030 estimations. For 2030, a lower and upper bound 

were included as a hypothetical range of the market that we consider can be captured by 

DERs (see Table 14). More details about DER market share estimations can be found in 

section 5.1.2.1. 

5. An estimation of ancillary service market share provided using DERs through the Equigy 

CBP platform was estimated as follows. From the market share of DERs from step 4, we 

then included our own estimation for lower and upper bound scenarios of market shares 

channelled through Equigy. By 2025, it was estimated that the Equigy CBP platform could 

capture from 15% to 40% of the ancillary service market provided by DERs (step 4). By 

2030, it was estimated that this market capture can increase to the range of 25% to 80%. 

We report the lowest and highest possible market capture by Equigy, set as the lower/higher 

bound of Equigy market capture applied to the lower/higher bound of DERs total ancillary 

service market capture. More details about market capture estimations can be found in 

section 5.1.2.2 and 5.1.2.3. 

6. Based on a GHG emission saving per MWh of ancillary services provided through the Equigy 

CBP equal to the emission factor of a CCGT plant, 449 gCO2/MWh (same as Equigy 

assumption in GHG emissions avoidance calculations), we estimated the amount of GHG 

savings in years 2025 and 2030 by multiplying the estimated annual ancillary service energy 

channelled through Equigy (step 5) by this emission factor. 

Table 15 shows the CBP market captures and GHG savings results per country and year obtained 

following the steps described above. 
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Table 15. Annual market shares captured by Equigy CBP (% and GWh) and GHG savings associated to annual 

energy activated through the platform.  

  
AT CH DE IT NL 

2025 2030 2025 2030 2025 2030 2025 2030 2025 2030 

Ancillary 

service 

market 

(GWh) 

924 1,006 1,282 1,343 21,252 23,391 35,417 37,944 1,798 2,051 

Lower bound 

Market 

capture 

DERs (%)51 

32% 40% 19% 30% 22% 30% 5% 10% 19% 30% 

Equigy CBP 
market 

capture 

(%)52 

15% 25% 15% 25% 15% 25% 15% 25% 15% 25% 

Equigy CBP 

market 

capture 

(GWh) 

44 101 36 101 691 1,754 266 949 51 154 

Emissions 

avoided 

(tons CO2) 

19,688 45,170 16,305 45,190 309,987 787,355 119,214 425,736 22,860 69,026 

Upper bound 

Market 

capture 

DERs (%)53 

41% 60% 23% 40% 26% 40% 7% 15% 23% 40% 

Equigy CBP 

market 

capture 

(%)54 

40% 80% 40% 80% 40% 80% 40% 80% 40% 80% 

Equigy CBP 
market 

capture 

(GWh) 

150 483 120 430 2,220 7,485 1,023 4,553 168 656 

Emissions 

avoided 

(tons CO2) 

67,238 216,815 53,710 192,811 996,199 3,359,381 459,193 2,043,533 75,304 294,510 

From the GHG savings estimated above for 2025 and 2030, we then estimated (with linear 

interpolation) GHG savings for the years between 2021 and 2030 (first 10 years of the project 

lifetime). The total GHG savings that can be saved by the project in the 5 countries analysed in this 

work, assuming the ancillary service market capture following steps 1 to 5 above and a CCGT power 

plant emission factor as the reference emission factor ranges from 6.6 to 26.6 million tons of CO2 

(lower and upper bounds for market capture respectively, see Figure 10 below). 

5.1.2.1 DER capture from total ancillary service market 

We estimated the potential ancillary service market shares provided by DERs over the overall 

ancillary service markets. These estimations were made based on information collected in the 

interviews and current ancillary service market statistics. A detail for each of the DER market 

capture is given in the table below describing our basis for estimations. 

 

 
51 Refer to Point 4 above 

52 Refer to Point 5 above 

53 Refer to Point 4 above 

54 Refer to Point 5 above 
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Table 16. DER capture from total ancillary service market for all countries scoped in this work. 

Country Bound Year 
Market 

share (%) 
Basis for estimation 

Austria 

Lower 

2021 25% 
Mentioned in interview with APG (includes hydro and 

more unconventional assets like batteries). 

2025 32% Interpolated between 2021 and 2030 value. 

2030 40% 

Own estimation based on 2021 level and a general 

comment from several TSOs pointing that DERs may 

reach a similar level to conventional assets by 2030, 

50%. Lower bound set to -10%. 

Upper 

2021 25% Same as lower bound. 

2025 41% Interpolated between 2021 and 2030 value. 

2030 60% 

Own estimation based on 2021 level and a general 

comment from several TSOs pointing that DERs may 

reach a similar level to conventional assets by 2030, 

50%. Upper bound set to +10%. 

Switzerland 

Lower 

2021 10% 

Based on one third of FCR provided by batteries today, as 

stated in the interview with Swissgrid. One third of FCR 

market is around 10% of the total ancillary services 

market. 

2025 19% Interpolated between 2021 and 2030 value. 

2030 30% 
Own estimation based on Austrian level and minored due 
to lower share in 2021. 

Upper 

2021 10% Same as lower bound. 

2025 23% Interpolated between 2021 and 2030 value. 

2030 40% 
Own estimation based on Austrian level and minored due 

to lower share in 2021. 

Germany 

Lower 

2021 15% 

Based on battery capacity prequalified for FCR services 

compared to total FCR capacity needs (400 MW of 

batteries, 600 MW FCR needs). Mentioned in the 

interview with one interview partner from the 
aggregators group. 15% corresponds to 2/3 of FCR 

market over total ancillary services. 

2025 22% Interpolated between 2021 and 2030 value. 

2030 30% 
Own estimation based on Austrian level and minored due 

to lower share in 2021. 

Upper 

2021 15% Same as lower bound. 

2025 26% Interpolated between 2021 and 2030 value. 

2030 40% 
Own estimation based on Austrian level and minored due 

to lower share in 2021. 

Italy 

Lower 

2021 1% Mentioned in interview with Terna. 

2025 5% Interpolated between 2021 and 2030 value. 

2030 10% Mentioned in interview with Terna. 

Upper 

2021 1% Same as lower bound. 

2025 7% Interpolated between 2021 and 2030 value. 

2030 15% Mentioned in interview with Terna. 

Netherlands 

Lower 

2021 10% Mentioned in interview with TenneT. 

2025 19% Interpolated between 2021 and 2030 value. 

2030 30% 
Own estimation based on Austrian level and minored due 
to lower share in 2021. 

Upper 

2021 10% Same as lower bound. 

2025 23% Interpolated between 2021 and 2030 value. 

2030 40% 
Own estimation based on Austrian level and minored due 

to lower share in 2021. 

5.1.2.2 Equigy CBP market capture from DER ancillary service market share 

We estimated what share of the DER market could be captured by Equigy CBP. We based these 

values on our own perception formed after interviewing aggregators, where it was stated that while 

they saw potential benefits in using the platform, they have their own aggregation systems and 

dedicated software to connect with ancillary service market platforms. 

Given that the Equigy CBP has only been used in several pilot projects, based on the interviews 

conducted we conceived a range from 15% to 25% by 2025, achieved in 3 years and departing 
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from a negligible market share today55. By 2025, Equigy estimates 40% of DER flexibility marketed 

through Equigy for DE, IT and NL and 30% for AT56. This was found using the assumption of 5% 

annual increase market capture during the first 2 years and 10% afterwards, with a 5% initial DER 

market capture in the first year of implementation and a maximum market capture of 80%. 

By 2030, we considered it could be reasonable that the 2025 range can grow to 40%-80% (Equigy 

estimation). The high uncertainty range defined follows a high uncertainty on how the conditions of 

the platform are regarded by flexibility service providers compared to alternatives (other flexibility 

platforms or aggregators direct connection to marketplaces) and the achievement of Equigy CBP 

implementation plans (regarding countries and services included in the platform). Equigy estimated 

80% of the DER market capture to be achieved by 2030 for all countries scoped in the analysis. 

Table 17. Equigy CBP market capture from DER ancillary service market share. 

Bound 2025 2030 

Lower 15% 40% 

Upper 25% 80% 

5.1.2.3 Final Equigy CBP market capture from overall ancillary service market 

Based on the previous two market captures, we calculated the final Equigy CBP ancillary service 

market capture, as shown in the table below. 

Table 18. Final Equigy CBP market capture from overall ancillary service market. 

 AT CH DE IT NL 
 2025 2030 2025 2030 2025 2030 2025 2030 2025 2030 

Lower bound           

DER capture from total 

ancillary service market 
32% 40% 19% 30% 22% 30% 5% 10% 19% 30% 

Equigy CBP capture 

from DER market share 
15% 40% 15% 40% 15% 40% 15% 40% 15% 40% 

Equigy CBP total 

ancillary service market 
capture 

5% 10% 3% 8% 3% 8% 1% 3% 3% 8% 

Upper bound           

DER capture from total 

ancillary service market 
41% 60% 23% 40% 26% 40% 7% 15% 23% 40% 

Equigy CBP capture 
from DER market share 

25% 80% 25% 80% 25% 80% 25% 80% 25% 80% 

Equigy CBP total 

ancillary service market 

capture 

16% 48% 9% 32% 10% 32% 3% 12% 9% 32% 

5.1.3 Comparison between Equigy and Ramboll approaches 

As for the methodology regarding the estimation of flexibility market needs, DERs market capture, 

Equigy market capture, and GHG savings, Table 19 summarises the differences between the 

approach taken by Equigy and Ramboll. 

 
55 The market segment we are evaluating (DERs provision of ancillary services) is at an infant state (with some exceptions, e.g. FCR provision with 

batteries, as stated in the interviews) and the market captured by Equigy to date is limited to pilot projects with several aggregators and TSOs. 

56 CH market evaluation is zero. 
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Table 19. Differences in market evaluation methodologies between Equigy and Ramboll. 

Concept Equigy Ramboll 

Total flexibility 

market needs 

Equigy assumes this flexibility needs as 

the difference between the monthly 

residual demand and the annual average 

residual demand in absolute value. The 

annual flexibility needs are then the sum 

of monthly flexibility needs. The more 

VRE, the higher this residual demand 

difference becomes and thus flexibility 

needs estimated this way. 

We used empirical market results data for 

ancillary services in the scoped countries and 

performed a regression analysis between VRE 

penetration and ancillary services activated 

(capacity and energy). We obtained a 

marginal increase of ancillary services per 

increase of VRE penetration based on the 

regression analysis and used it to project 

future ancillary service needs as a function of 

VRE prognoses in each country. 

Flexibility 

provided by 

DERs 

Equigy estimated this as the percentage 

of DERs available flexibility capacity over 

the total flexibility capacity (DERs and 

conventional flexibility). 

We based the share of ancillary service 

market provided by DERs on insights 

obtained in the interviews with TSOs and 

aggregators. 

Flexibility 

captured 

through Equigy 

CBP 

Equigy estimated a market annual growth 

of 5% during the first 2 years and thereon 

10%, starting at 5% of the market in the 

first year of the platform implementation 

in a country. 

We estimated the Equigy CBP DER market 

capture based on insights obtained in the 

interviews with TSOs and aggregators. 

GHG emission 

savings 

Based on flexibility provided by DERs 

through the platform and an emission 

reference of a CCGT plant.  

Same as Equigy. 

As for the methodology results, Table 20 and Table 21 outline the differences between Equigy and 

Ramboll market evaluation approaches. 

Table 20. Market evaluation and GHG savings results (2030, per country) with Equigy and Ramboll methodologies. 

Market evaluation 
and GHG savings 

2030 

AT CH DE IT NL Total 

Equigy Ramboll Equigy Ramboll Equigy Ramboll Equigy Ramboll Equigy Ramboll Equigy Ramboll 

Total ancillary 
service market 
(GWh) 

3,861 1,006 0 1,343 29,652 23,391 23,979 37,944 4,390 2,051 61,882 65,735 

DER market share 
(%) - LB 

7% 40% 0% 30% 6% 30% 2% 10% 21% 30% 6% 19% 

DER market share 

(%) - UB 
7% 60% 0% 40% 6% 40% 2% 15% 21% 40% 6% 26% 

DER market share 
(GWh) - LB 

263 403 0 403 1,790 7,017 509 3,794 914 615 3,476 12,232 

DER market share 
(GWh) - UB 

263 604 0 537 1,790 9,357 509 5,692 914 820 3,476 17,009 

Equigy CBP market 

capture (%) - LB57 
81% 25% 0% 25% 81% 25% 80% 25% 83% 25% 82% 25% 

Equigy CBP market 
capture (%) - UB 

81% 80% 0% 80% 81% 80% 80% 80% 83% 80% 82% 80% 

Equigy CBP market 

capture (GWh) - 
LB 

214 101 0 101 1,449 1,754 409 949 763 154 2,835 3,058 

Equigy CBP market 
capture (GWh) - 
UB 

214 483 0 430 1,449 7,485 409 4,553 763 656 2,835 13,608 

Emissions avoided 
(ktons CO2) - LB 

95.8 45.2 0.0 45.2 650.4 787.4 183.7 425.7 342.2 69.0 1,272.1 1,372.5 

Emissions avoided 
(ktons CO2) - UB 

0.1 216.8 0.0 192.8 0.7 3,359.4 0.2 2,043.5 0.3 294.5 1.3 6,107.1 

 
57 Please note that the % included for Equigy estimations here do not correspond exactly to the Equigy CBP DER market capture assumptions (from 

5% in first year of implementation, 5% annual growth in the first 2 years and thereon 10% annual growth). This is because Equigy applies first 

their market capture assumption to DER flexibility available and then they calculate the total flexibility market share based on this. We estimate 

first a DER market share and then, the Equigy CBP market capture from DER market share. 
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Table 21. Market evaluation and GHG savings results (per year, all countries) with Equigy and Ramboll 

methodologies. 

Concept 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 Total 

Ancillary services 
- Equigy 

60,948 61,196 61,266 61,406 61,533 61,643 61,734 61,806 61,854 61,878 61,882 677,146 

Ancillary services 
- Ramboll 

64,018 56,511 57,551 58,592 59,632 60,673 61,685 62,698 63,710 64,723 65,735 675,529 

Equigy CBP 
market capture - 
Equigy 

2 7 16 33 77 161 313 583 1,050 1,839 2,835 6,916 

Equigy CBP 
market capture - 

Ramboll LB 

0 217 435 652 870 1,087 1,482 1,876 2,270 2,664 3,058 14,612 

Equigy CBP 
market capture - 
Ramboll UB 

0 736 1,472 2,208 2,944 3,680 5,666 7,651 9,637 11,622 13,608 59,223 

Emissions 
avoided (tons 
CO2) - Equigy 

0.9 3.1 7.2 15.0 34.6 72.1 140.4 261.6 471.4 825.5 1,272.1 3,104 

Emissions 
avoided (tons 

CO2) - Ramboll 

LB 

0.0 97.6 195.2 292.8 390.4 488.1 664.9 841.8 1,018.7 1,195.6 1,372.5 6,558 

Emissions 
avoided (tons 
CO2) - Ramboll 

UB 

0.0 330.3 660.7 991.0 1,321.3 1,651.6 2,542.7 3,433.8 4,324.9 5,216.0 6,107.1 26,579 

Differences in total ancillary service markets 

Equigy estimated ancillary service market volumes with the wide concept of flexibility needs. As 

described in section 5.1.1, this was quantified using the difference between monthly residual 

demand projections and annual average residual demand projections. In our view, this concept of 

flexibility needs does not completely adjust to the ancillary service markets that the platform 

targets. Energy flexibility as defined by monthly differences in residual demand can be marketed 

on day-ahead and intraday markets. In our view, ancillary service markets may not be adequately 

represented with that definition. Ancillary service markets cover redispatch services (for congestion 

management when the dispatch poses internal bottlenecks in the grid), balancing markets, which 

aim to address unforeseeable real time energy balance deviations, and other system services (e.g. 

voltage control). Therefore we opted to base our estimations on historical market results and a 

regression analysis with VRE prognoses to make projections in the future. 

Albeit the different methodologies, when looking at the estimation results from Equigy and Ramboll, 

the total energy market levels are around similar levels. See Table 20, row Total ancillary service 

market (GWh), and Table 21, rows Ancillary services – Equigy and Ramboll. 

Differences in DER market share 

Equigy estimated DER market shares based on the share of available DER flexibility capacity over 

total flexibility capacity (DERs + conventional flexibility = hydro and thermal dispatchable capacity). 

On the other hand, we based our estimations on insights from interviews combined with market 

data (e.g. an interviewee stated that 2/3 of FCR in Austria is provided by DERs, and then we took 

this 2/3 and multiply it by the share of FCR relative to all ancillary services). 

The results from Equigy and our approach on DER market shares differ substantially, and they are 

the driver for the very significant deviations in GHG savings between Equigy and our estimations. 

For example, while Equigy estimated 6% of the ancillary service markets provided by DERs in 

Germany by 2030, we estimated this to be 30 to 40%. For Italy, the other large market in this 

analysis, the difference is even higher: 2% estimated by Equigy, or 10 to 15% estimated by 

Ramboll. In 2030, our market share estimations are 3 to 4 times higher than Equigy, and the 

difference is higher for all previous years. See Table 20, row DER market share. 
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Differences in Equigy CBP market capture 

Equigy estimated the CBP market capture (from DER) on the assumption that this will be 5% in the 

first year of implementation of the platform and thereon 5% annual increase during the first two 

years and 10% annual increase thereafter, up to 80% of the market. 

On our side, we defined some plausible ranges based on insights obtained in the interviews with 

TSOs and aggregators, some of whom expressed that they were not clear on how the platform will 

bring value to their business, as well as Equigy’s assumptions. 

By 2025, Equigy estimated a 40% of DER flexibility marketed through Equigy for DE, IT and NL and 

30% for AT, while this market share would reach 80% in all countries by 2030. We considered that 

a fair market capture for Equigy CBP could lie between 15% to 25% by 2025, and by 2030, we 

considered it could be reasonable that they could reach to 40%-80%. 

Differences in GHG savings 

Equigy’s own estimation for GHG savings leads to 3.1 million tons of CO2 avoided (Table 21) during 

the first ten years of operation of the Equigy CBP project for the 5 countries scoped in this analysis 

(for all countries, Equigy estimated potential GHG savings of 7.7 million tons of CO2). Our market 

evaluation methodology led to GHG savings of 6.6 to 26.6 million tons of CO2. 

This significant difference is explained by the differences in the estimations of Equigy CBP final 

market capture accumulating over the years. While the lower bound estimated in this work is around 

similar levels to Equigy estimation in 2030 - 2,835 GWh Equigy, 3,058 GWh Ramboll - (but much 

higher for the upper bound - 13,608 GWh Ramboll -), the lower bounds are also substantially higher 

in the first years of operation compared to Equigy’s estimations, e.g. 7GWh Equigy, 217-736 GWh 

Ramboll (see Table 21). 

The differences in CBP final market captures stem from a higher DER market share assumed in this 

work, which is based on interviews statements combined with market data (see differences in Table 

20, rows DER market share (%), and sections 5.1.2.1 to 5.1.2.3 for details on assumptions). 

 

 

Figure 10. Annual development of GHG savings in the first 10 years of operation of the platform, according to lower 

and upper bound market shares captured by the Equigy CBP. 

All in all, while the projections for ancillary market needs made by Equigy (based on the difference 

between monthly residual demand and annual residual demand) were in some cases more optimistic 

than the total ancillary service market needs estimated in this work (based on a regression analysis 
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of historical data of ancillary services and VRE penetration), the final market capture through the 

CBP assumed in this work (based on interviews with TSOs and aggregators) was substantially higher 

than what Equigy had projected (based on available DER flexibility over total flexibility). Therefore, 

the final GHG savings reported by Equigy are lower than those calculated in this work. 

5.2 Cost recovery for TSOs (Covering C458) 

The Equigy CBP project is funded through the members of the consortium joint venture. TSOs are 

expected to make the following payments59 to participate in the platform: 

• Equity investment into the joint venture, in exchange for shares. 

• Base Platform Fee upon joining the JV, to get access to the Core platform. This is a one-

time fee and it represents the socialised costs of the development of the CBP Core and 

common functionalities. 

• Annual fee to cover the operational costs of the CBP, where these costs will be shared 

between the participating TSOs in proportion to the size of each country. This proportionality 

measurement is based on the country’s GDP. 

• One-time fee per product to cover the adaptation costs of a specific product to their local 

market. 

There is no direct income for the participating TSOs, but there may be an indirect cost reduction of 

ancillary services for the TSOs due to lower marginal costs from DERs and a higher liquidity in 

ancillary service markets once small DER flexibility is untapped. On the other hand, ancillary service 

market prices can also rise due to an increasing demand of these, pushed by rising variable 

renewable energy penetration. Views around ancillary service market price development in the 

future with the untapping of DERs varied between the TSOs interviewed, but it was generally stated 

that the main goal of the platform is not to reduce ancillary service costs for the TSOs, but to 

decarbonise these. 

According to Equigy, as a principle TSOs spending in Equigy should be treated as any other regulated 

costs since it is related to dispatching activities. However, there are some differences among the 

participating countries mainly due to different national regulatory frameworks and different 

discussion phases with the national regulators. 

5.3 Analysis of economic benefits of the CBP (Covering C3) 

As outlined in Chapter 4.4, the main barrier for market participation of small DERs in the ancillary 

service markets are low economic benefits for the individual to join (see Chapter 4.4 for more 

details). A barrier which has been mentioned in the TSO as well as in the aggregator interviews. 

Most interview partners were confident that due to current market development this barrier will be 

lowered over time. However, one interview partner from the aggregators grouppointed out clearly 

the CBP is not regarded as a solution for the economic benefit challenge and one interview partner 

from the aggregators group even argued that the company expects to initially have increased costs. 

For them the main reason to use the CBP is the possibility to have a common interface that can be 

used for all their devices. This would be a unique selling point compared to other manufacturers. 

During the initial implementation phase of the CBP, costs are expected to increase due to resources 

(e.g. time, knowledge) needed for implementation.  

So, from an aggregator perspective the main barriers seem to be the lack of economic benefit for 

the aggregator and the individual DER owner. This is in contrast to the existing literature regarding 

 
58 Regulatory oversight covered in section 2.2 

59 From documentation received from Equigy, 101035665-1_SEP-210714492_Equigy_Business_Plan.pdf (pages 14,15). 
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aggregator businesses, where the significance of the economic barrier is not as clear as outlined in 

the conducted interviews.  

• An article on aggregators from the International Renewable Energy Agency (IRENA) states 

that participation in ancillary service markets can enhance the economic return for DER 

owners. This is illustrated with an example from South Australia. The South Australian 

government and Tesla are developing a VPP with 50.000 household PVs connected. It is 

estimated that the wholesale energy price for the customers will drop by approximately 

USD 3 per MWh with each additional 50 MW of capacity. It is assumed that the customer’s 

energy bill will decrease by 30% in total60. 

• Also, a research paper analysing aggregator models in the Dutch energy system describes 

financial benefits for aggregators. Selling flexibility directly, reducing the sourcing costs of 

electricity and selling an additional service are mentioned as different options for 

aggregators to create additional revenue. However, no actual numbers or concrete 

examples of the economic benefits are provided. Additionally, it is mentioned that the 

financial benefits are depending on the different aggregator models61.  

• Another paper analysing different case studies in Austria comes to a similar conclusion. 

There it is stated that the transforming energy systems allow suppliers to diversify their 

revenue streams and extend their value proposition. In addition, it is emphasized that viable 

business opportunities are only possible for a combined aggregator-supplier model and cost 

reductions are not a main driver under the current market settlement rules. Suppliers which 

in addition have an aggregator role rather aim to address new market segments, establish 

direct communication channels with their customers, and gather more detailed customer 

data62.  

The presented examples indicate (some) economic benefits for aggregators and DER owners when 

participating in ancillary service markets. A view that is not fully supported by the interviews 

conducted for this market analysis. To provide a holistic picture and include primary as well as 

secondary sources it is considered valuable to also outline the view presented in the literature. 

However, literature on economic benefits for aggregators and DERs owners is not always supported 

by in-depth insights and strong argumentation. Hence in this analysis the input from the interviews, 

which have been an extensive part of the analysis, is considered most relevant.  

 

The extend to which the CBP can contribute to an increase of economic benefits for aggregators or 

DER owners cannot be determined clearly. On the one hand, the CBP aims to harmonizing processes 

which could lead to a decrease of costs (e.g. costs for prequalification processes). On the other 

hand, using the platform can lead to higher (initial) costs for some companies. This is most likely 

the case for smaller companies which need to create new interfaces, install new IT and/or train 

their employees on how to use the new interface. Therefore, it is not possible to come to a clear 

conclusion whether the CBP is providing or supporting the provision of economic benefits at the 

moment. 

 

In Equigy’s view, initial costs for the parties to connect to the platform’s APIs are inevitable, but 

these should be absorbed in time with the simplification/harmonization of processes. This is not so 

much CBP related, but more a statement of whether it is beneficial for an aggregator to step into 

the flexibility market or not, since any connection (via CBP or otherwise) would require such initial 

costs. Equigy is considering offering basic web-interfaces for aggregators to manually register data.  

 
60 https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2019/Feb/IRENA_Innovation_Aggregators_2019.PDF  

61 https://pure.tue.nl/ws/portalfiles/portal/116531098/public_available_version_master_thesis_JK_Juffermans.pdf  

62 http://pubdb.ait.ac.at/files/PubDat_AIT_147203.pdf  

https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2019/Feb/IRENA_Innovation_Aggregators_2019.PDF
https://pure.tue.nl/ws/portalfiles/portal/116531098/public_available_version_master_thesis_JK_Juffermans.pdf
http://pubdb.ait.ac.at/files/PubDat_AIT_147203.pdf


Ramboll - Equigy 

54 

 

6. TASK D: ASSESSMENT OF THE PLATFORM 

6.1 Project opportunities and challenges (Covering C1 and C5) 

Opportunities 

The main advantage of the CBP is the opportunity to create one single entry point to all markets 

and for all market participants. This advantage of the platform has been mentioned in several 

interviews and has also been pointed out as a competitive advantage compared to other existing 

platforms. The interview partner from Swissgrid criticised the need to use different systems and 

manually perform many of the processes around balancing service procurement due to the 

inexistence of a platform like Equigy. The pooling concept was introduced in Switzerland in 2013 

and allowed the aggregation of DERs to provide balancing services63. However, there is not yet a 

dedicated platform to manage aggregated BSPs, so aggregators use the existing systems for all 

BSPs. There are different systems for different functions (registration of new BSPs, bidding, real-

time monitoring, and metering validation), and most of these are managed manually. With the CBP 

it would be possible to not only be one single entry point connecting BSPs with the TSOs and 

ancillary service markets but also having all functions in one place.  

By providing all functionalities around ancillary services and focusing on the facilitation of 

aggregated flexibility, the CBP can function as an entry-booster for small aggregators to flexibility 

markets. 

The interview partner from Swissgrid saw the CBP also as an opportunity to overcome some of 

today´s market entry barriers. As an example, the prequalification process was mentioned. To 

facilitate the prequalification of small DER devices the current process needs to be redesigned. 

Additionally, the CBP could help facilitate by automatising the prequalification process. Another 

advantage of the CBP pointed out is the registration of the flexibility resources. Today, the process 

is manual, as large power plants are registered in an excel sheet. 

As stated by Equigy, the prequalification process is designed today for fossil fuelled power plants, 

thus the cost per unit for DERs are inevitably high. Equigy aims to reduce the costs per unit for 

instance by unlocking massive prequalification process. Also, the CBP offers automated interfaces 

for registration, and is currently developing functions for independent on-boarding of devices and 

registration of master data (that can be re-used by aggregators, reducing the need for aggregators 

to do this registration). 

If flexibility is increasingly provided by more and smaller devices, the process will become difficult 

and time intense. This is an opportunity for facilitation with the CBP. Also, ex-post monitoring was 

outlined by the Swiss TSO as an opportunity to use the CBP for. A TSO needs to make sure that an 

aggregator has delivered the contracted flexibility. Today, there is no option to monitor this, and 

the TSO has to trust that the aggregator has provided the service. With the CBP it could be possible 

to monitor the aggregated metering and validate it with the sum of individual device meters.  

Direct technical challenges  

Despite the mentioned opportunities and competitive advantage compared to other platforms, the 

CBP does not have to be exclusive or discriminatory with existing or future alternatives to connect 

aggregators to the ancillary service markets. The interview partner from Swissgrid outlined the 

importance of the CBP being compatible. At the end of the day, it will be the choice of the individual 

aggregator whether its systems are moved to the CBP. 

 
63 https://www.swissgrid.ch/dam/swissgrid/about-us/newsroom/publications/balancing-roadmap-ch-en.pdf  

https://www.swissgrid.ch/dam/swissgrid/about-us/newsroom/publications/balancing-roadmap-ch-en.pdf
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Besides the different opportunities of the CBP project outlined by the TSOs, a couple of challenges 

have been mentioned in the interviews as well.  

The two main challenges of the CBP mentioned in the interviews are of technical and economical 

nature. The technical aspect is regarded a challenge from the TSO point of view only and points at 

the block-chain concept. Both TenneT and Swissgrid mentioned some challenges with the block-

chain concept. The interview partner from Swissgrid outlined that the CBP has taken some technical 

directions that might not work for all TSOs. The communication scheme and IT architecture does 

not work for Swissgrid and possibly other TSOs. Regarding some features of the CBP block-chain is 

favourable but it is not the best alternative for some specific functions. Swissgrid would prefer a 

more standard database system, which allows reading, writing and deleting data that is no longer 

relevant. Such standard database should be added to the CBP in addition to the block-chain, so 

ensure that there is the best solution for all different processes. Also, the interview partner from 

TenneT mentioned that block-chain is not always regarded as the most favourable solution. 

However, the CBP block-chain solution is a private not a public block-chain solution, which means 

that it is for example possible to delete consumer information. That would not be possible in a public 

block-chain solution.  

In addition to some disadvantages resulting from the block-chain solution, the interview partner 

from Swissgrid thought that the CBP need to be more than a data exchange platform to be 

competitive in the future. The data exchange should be supplemented with a business intelligence 

platform. The TSOs need analyses when services are provided by thousands of small assets. This 

new way of procuring flexibility calls for a statistical approach to operate the assets and analysing 

data of all metering collected on the CBP would be very value-adding. 

As mentioned by Equigy, there should be clear boundaries between operational planning and the 

CBP, but they do not consider this contradictory. Operational planning is and will always be a TSO 

task. To execute that task, it can use intelligence from any direction, including the CBP. Currently, 

CBP already offers the possibility to load all data to which the TSO is entitled into a database, so 

the TSO can run their own analyses. In an ongoing project, Equigy is also implementing an 

automated algorithm within the CBP that validates the delivery on behalf of the TSO. Equigy believes 

that such offers could be extended by offering more mature business intelligence functions and/or 

more automated algorithms to enable more “plug-and-play” functions to the TSO.  

Relevant here is also the matter of data privacy. Device level (metering) data is privacy-sensitive 

so TSOs and DSOs should only be allowed to access and analyze such data if the device owner has 

provided consent for that. Equigy is currently designing how owners can be technically enabled to 

provide and revoke such consent by applying the concept of self-sovereign identities. 

Indirect economic challenges 

The other main challenge regarding economic benefits for providing flexibility with small DERs is 

not directly related to the Equigy project and the CBP. The barrier of economic benefits has been 

discussed in-depth in Chapter 4.4. However, indirect it is considered a challenge for the CBP and 

has been mentioned in this context in some interviews. One interview partner from the aggregators 

group emphasized for example that the company has a commercial relationship with Equigy and it 

is important that there is a positive business case at the end of the day. It means that there must 

be cost savings for the aggregator before they can be passed on to the consumers. At the moment, 

there are only a few percent cost savings per consumer. These costs savings will reach the 

consumers at some point in the future. For this interview partner from the aggregators group the 

standardization of the CBP is important. It helps them to use their experience and realize synergies 

across countries.  

Another interview partner from the aggregators group shared a similar view. Meaning that the low 

economic benefits are considered a main barrier but nothing that can be solved directly by the CBP. 
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However, indirectly the CBP might help to simplify the bureaucratic processes and other 

administrative challenges, which can have a positive impact on the economic barrier. This view is 

not shared by all aggregators.  

On the contrary, one interview partner from the aggregators group perceived the onboarding 

process for the CBP and the communication with Equigy as bureaucratic. Equigy being owned by 

TSOs is regarded as one reason for this. Legal liability for any response given is an important topic 

for a TSO, the internal alignment to ensure the legal liability is rather time-consuming. Another 

interview partner from the aggregators group had a different experience when onboarded on the 

CBP for their pilot project with a battery. Their onboarding process was perceived as simple and 

straightforward. It took only a few days to be onboarded and all communications with Equigy was 

done through API. There was no need for system changes or system development to integrate in 

the platform, contrary to what would have been needed to connect to a conventional TSO platform. 

Their experience is a good example of the advantages large, combined aggregators have over small, 

independent ones. The interview partner itself pointed out this advantage and mentioned that they 

are already working with cloud solutions and employees who have the required IT technology 

competencies. 

Also, other aggregators did not see the advantages and opportunities mentioned by the TSOs that 

clearly. One interview partner from the aggregators group for example doubted that the CBP can 

provide any other service which cannot be provided by existing alternatives. The opportunity of 

providing higher assurance of the DER measurement validity is not considered an advantage. Today, 

the responsible TSO trusts them with the provided measurements. Hence, using the CBP would 

rather increase the administrative effort than create an advantage. At the moment, they prefer to 

use the platform they have in place, regelleistung.net and their own software to keep efforts at a 

minimum. One interview partner from the aggregators group is hesitant regarding the benefits the 

CBP can provide for an aggregator like them as well. Neither the benefits for a technical nor for a 

commercial aggregator are obvious for them. 

It can be concluded that the perception regarding opportunities and challenges of the platform 

differs dependent on the stakeholder. On the one hand, most TSO clearly see advantages and 

opportunities of the CBP, especially compared to existing alternative initiatives and platforms. The 

only exception here being the block-chain solution. The aggregators, on the other hand, had 

difficulties seeing clear advantages. Many of them rather emphasized the challenges they saw 

regarding the use of the platform. 

6.2 Regulatory framework of the platform (Covering E1)  

The general regulatory framework relevant for the CBP has been described and analysed in detail 

in Task B. However, some specific future developments regarding the regulatory framework are 

supposed to be highly relevant for Equigy. Since Autumn 2021 a new network code on demand side 

response (DSR) is being defined. The process of defining, approving, and implementing a new 

network code takes around 2 years. So far, the scoping of the rules has been concluded and 

currently, the framework guidelines are being drafted. Afterwards, ENTSO-E will start to develop 

new DSR rules. These DSR rules are a mandate from the Electricity Market Regulation (EU) 

2019/943, Article 59.1.(e): 

“1. The Commission is empowered to adopt implementing acts in order to ensure uniform 

conditions for the implementation of this Regulation by establishing network codes in the following 

areas: … 

e) rules implementing Article 57 of this Regulation and Articles 17, 31, 32, 36, 40 and 54 of 

Directive (EU) 2019/944 in relation to demand response, including rules on aggregation, energy 

storage, and demand curtailment rules”. 
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One of the aggregators appeared more critical towards the TSO’s role in the CBP project. One 

interview partner from the aggregators groupexpressed concerns that with the CBP the TSOs might 

overrule the role of the existing aggregators at some point. In the sense that the aggregator role 

will be omitted in the platform and direct participation of end-consumers in ancillary service markets 

will be fostered instead. In the personal opinion of the interview partner, the different roles should 

be more separated, meaning that a TSO should never be able to purchase flexibility from an end-

consumer. 

In the view of Equigy, every project deployed in their shareholder countries aims to unlock flexibility 

for the market participants to participate in a free and competitive environment. Equigy is thus not 

creating a new market, neither are they active as an aggregator. The Equigy CBP solution is open 

for everyone to use and is technology-neutral, independent of the type of DER. 

6.3 Alternative flexibility platform initiatives (Covering E2) 

In the report from Frontier Economics for ENTSO-E64, flexibility platforms are defined as digital 

platforms that facilitate or coordinate the procurement, trade, dispatch and/or settlement of energy 

or system services. These platforms can self-contain marketplaces or act as an intermediary 

between market participants and existing marketplaces. They can also be dedicated to “local” 

services on the distribution networks, or national services at transmission network level. 

Flexibility platforms can be divided into market intermediaries, which do not hold essential functions 

of a marketplace (auctioning, market clearing), but act as intermediaries between flexibility service 

providers and established marketplaces, and flexibility marketplaces, which do hold marketplace 

functions within the platform. 

Market intermediaries 

Equigy CBP 

The Equigy crowd balancing platform would be categorised as a market intermediary platform since 

it does not self-contain marketplaces, but serves as a gateway to already established marketplaces 

and brings enabling services around flexibility service procurement, such as registration of devices 

in aggregators pools, notification and acceptance of offers (which are then routed to the different 

market platforms), activation signalling to flexibility providers (aggregators of DERs), and validation 

of metering data from DERs for service monitoring and control. 

INTERRFACE 

The project INTERRFACE65 (TSO-DSO-Consumer INTERFACE architecture to provide innovative grid 

services for an efficient power system) aims to create a common architecture that connects market 

platforms to establish a seamless pan-European electricity exchange linking wholesale and retail, 

balancing and new congestion management markets. In practice, this will be realized by 

implementing IT architecture, i.e. the IEGSA (Interoperable pan-European Grid Service 

Architecture). As a single gateway for TSOS and DSOs to access markets, IEGSA aims to increase 

overall liquidity and allow TSOs and DSOs to secure flexibility at the most competitive price, while 

enhancing penetration of DER in existing energy markets through standardisation of prequalification 

and settlement processes. The project includes seven large-scale demonstrators, to be tested in 

electricity networks in Italy, Hungary, Slovenia, Estonia, Finland, Latvia, Bulgaria, Romania, Greece. 

Demonstration areas include congestion management and balancing issues, pan-EU clearing market 

and peer-to-peer trading. In December 2021, the project selected 6 innovative solutions to 

 
64 https://www.entsoe.eu/news/2021/11/10/entso-e-publishes-new-report-on-flexibility-platforms/ 

65 http://www.interrface.eu/ 

https://www.entsoe.eu/news/2021/11/10/entso-e-publishes-new-report-on-flexibility-platforms/
http://www.interrface.eu/
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implement services and tools and leveraging with INTERRFACE’s Integrated pan-European Grid 

Services Architecture (IEGSA). The platform can be considered in a development phase. 

GOPACS 

The GOPACS66 (Grid Operators Platform for Congestion Solutions) is a market intermediary platform 

owned and operated by the Dutch-German TSO (TenneT) and four Dutch DSOs (Stedin, Liander, 

Enexis Groep and Westland). The GOPACS platform supports coordinated market-based 

procurement of congestion management services via participating energy markets in the 

Netherlands, currently the intraday market operated by Energy Trading Platform Amsterdam 

(ETPA)67. GOPACS provides a single gateway for TSOs and DSOs to issue a congestion notification 

to the connected markets. For each congestion notification, GOPACS procures two or more (buy 

and sell) orders from the associated intraday energy markets. Flexibility service providers (FSPs) 

located within the congested area are invited to submit an offer (sell or buy) and those located 

outside of the congested area can submit an opposite offer to facilitate a balanced activation. The 

GOPACS optimisation algorithm matches buy with sell orders from the intraday ETPA orderbook 

(based on price, volume and effectiveness of the flexibility resource) and the network operator who 

initiated the request pays the difference between the buy and sell prices to enable the transaction 

and solve the congestion problem. The platform is in operation since January 2019. As of April 2022, 

over 350 GWh of flexibility has been procured via GOPACS. 

Marketplaces 

Piclo Flex 

Piclo Flex68 is an independently operated marketplace that supports DSOs in the end-to-end process 

of procuring and operating flexibility. The platform is composed of a series of functional modules 

which DSOs can subscribe to, based on flexibility needs and the required degree of process 

automation. The platform can be used for: 

1. Procurement: including market visibility (DSOs can initiate competitions, advertise their 

flexibility needs and monitor FSP assets enrolled in the market), qualification, and bidding 

(flexible service providers submit bids, DSOs accept or reject offers) 

2. Operations: monitoring of availability of assets until actual time of delivery, and dispatch 

(activation of offers and confirmation of activation). 

3. Settlement: post-dispatch measurement, verification of FSP services and invoicing upon 

confirmation. 

4. Exchange: a secondary trading marketplace that allows users to buy and sell existing 

flexibility contracts. 

Piclo is engineered for efficient integrations with Advanced Distribution Management Solutions 

(ADMS)69, Distributed energy resources management system (DERMS)70, and other back-office 

DSO and FSP systems. Piclo uses application programming interfaces (APIs) for automation of 

procurement, operations, and settlement services. 

The platform is operative in the UK. As of April 2022, 667 MW of flexibility capacity has been 

procured, 14 GW of flexibility capacity has been registered and £47 million of flexibility contracts 

have been awarded. 

NODES 

 
66 https://en.gopacs.eu/ 

67 As stated on their website, they are currently having talks with other market platforms to connect to GOPACS as well. 

68 https://www.piclo.energy/ 

69 https://www.gartner.com/en/information-technology/glossary/advanced-distribution-management-systems-adms 

70 https://www.next-kraftwerke.com/knowledge/derms 

https://en.gopacs.eu/
https://www.piclo.energy/
https://www.gartner.com/en/information-technology/glossary/advanced-distribution-management-systems-adms
https://www.next-kraftwerke.com/knowledge/derms
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NODES is an independent marketplace where grid owners, producers and consumers of energy can 

trade decentralised flexibility and energy. NODES aims to facilitate the optimal use of flexibility in 

the grid by offering an open integrated marketplace to all flexibility providers and grid operators. 

The project started in 2016 with a smart grid project between Agder Energi and Microsoft. The 

NODES market design was launched in 2018 and it has engaged in projects across more than 10 

countries in Europe. In the NODES market concept, flexibility owners can sell flexibility directly to 

the DSO in their time of need, or into the reserve market to support the TSO whilst continuing to 

balance their position in the wholesale market. The NODES market facilitates the purchase of 

LongFlex (securing flexibility in the future, via an availability payment) which allows DSOs to secure 

the option to have access to flexibility over a defined time period, providing system security and 

stability for the DSO. This can then be linked to our ShortFlex market (the immediate purchase of 

flexibility) where flexibility can be bought by the DSO to address an immediate need. 

NODES has embarked on a series of projects71 in different countries, including: 

• Mitnetz Case: the purpose of the project was to see if a market-based solution could 

facilitate better use of flexibility assets in the local area of the German DSO Mitnetz, to 

alleviate grid congestions, due to an oversupply of energy. 

• Norflex: NorFlex is a large-scale demonstration project in Norway inviting numerous FSPs 

to provide flexibility to the local DSOs. The project includes the aggregation of local flexibility 

to the TSO. The purpose of the project was to demonstrate how flexibility offered at the 

local level can be made available to the existing TSO reserve Market. 

• IntraFlex: based in Great Britain with Western Power Distribution (WPD). The project allows 

flexibility providers to offer flexibility from a few days ahead up until 90 minutes before the 

delivery period. The project also looks to address the impact of DSO flexibility procurement 

on Balance Responsible Parties (BRPs) when the Flexibility Service Provider is an 

independent aggregator. 

• sthlmflex: based in Stockholm and working with the regional DSOs in the area (Ellevio and 

Vattenfall Eldistribution), and the Swedish TSO, Svenska Kraftnät. The purpose of the 

project is to develop a regional flexibility market in the Stockholm area to address the 

capacity gap which can be experienced during the winter months. 

• FLEXGRID: an EU Horizon 2020 project with an objective to look at the Future smart grid 

requirements for the effective interaction between energy markets and electricity grid 

management systems in order to introduce new services and mitigate risks introduced by 

high RES penetration. 

• EUniversal: aims to develop a universal approach on the use of flexibility by Distribution 

System Operators (DSO) and their interaction with the new flexibility markets, enabled 

through the development of the concept of the Universal Market Enabling Interface (UMEI) 

– a unique approach to foster interoperability across Europe. 

eSIOS-CECRE-CoordiNet 

As part of the Coordinet project72, which aims to demonstrate how Distribution DSOs and TSOs 

should coordinate to procure and activate grid services, a flexibility platform was developed in Spain 

and tested in a demonstration project in two regions of the Spanish electricity system73, involving 

a series of flexibility assets (wind farms, small hydro, cogeneration plants, batteries, EV charging 

stations, and other shiftable loads) and network nodes. The eSIOS-CECRE-CoordiNet relies on 

different digital platforms owned and operated by the Spanish TSO Red Eléctrica de España (‘REE’), 

 
71 https://nodesmarket.com/case/ 

72 https://coordinet-project.eu/projects/coordinet 

73 https://www.iit.comillas.edu/documentacion/IIT-20-096I/Report_of_functionalities_and_services_of_the_Spanish_demo.pdf 

https://nodesmarket.com/case/
https://coordinet-project.eu/projects/coordinet
https://www.iit.comillas.edu/documentacion/IIT-20-096I/Report_of_functionalities_and_services_of_the_Spanish_demo.pdf
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that facilitates market-based balancing and congestion management for the TSO and DSOs in 

Spain: 

• eSIOS is a marketplace platform that receives bids for downwards and upwards redispatch 

for TSO/DSO congestion management purposes. 

• CECRE is an operating platform that monitors real-time production of FSPs (with a capacity 

> 1 MW) and has control over asset activation. 

• CoordiNet refers to the local platforms that integrate the coordinating functions that manage 

the interactions between FSPs, eSIOS and CECRE. 

Table 22. Overview of alternative flexibility platforms with similar objectives. 

Flexibility 

platform 
Ancillary services Country 

Implementation 

phase 

Equigy CBP 

Balancing services (aFRR, FCR) 

Congestion management (redispatch) 

All ancillary services targeted in the 

future. 

Austria, Switzerland, 

Germany, Italy, and The 

Netherlands. 

All EU countries targeted 

in the future 

Pilot projects 

INTERRFACE 
Balancing services 

Congestion management 

Pilot projects in Finland, 

Estonia and Latvia, 

Slovenia, Hungary, 

Romania, Bulgaria and 
Italy. 

Pilot projects 

GOPACS Congestion management Netherlands Operative 

Piclo Flex Congestion management UK Operative 

NODES Congestion management 
Pilot projects in Germany, 

Norway, Sweden, and UK. 
Pilot projects 

eSIOS-CECRE-

CoordiNet 

Balancing services 

Congestion management 

Voltage control 

Controlled islanding 

Spain Pilot projects 
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7. CONCLUSION 

In this work, a market analysis of DERs and aggregators participating in ancillary service markets 

has been conducted as the basis for the project development assistance (PDA) for the project 

promoter, Equigy. The objective of the PDA is to improve the project documentation for a future 

application for the Innovation Fund. To achieve this objective, the following assessments were 

made: 

• Assessment of the market for relevant DERs, including technical barriers 

• Analysis of the aggregator business, including regulatory and economic barriers, and 

business growth opportunities 

• Analysis of (economic) benefits for different stakeholders 

• Assessment of the CBP, including opportunities and challenges, the consideration of 

alternative initiatives, and potential growth opportunities 

The market assessment for relevant DERs shows an increasing potential for the provision of 

flexibility in all the five countries that participate in the Equigy CBP at present. Meaning that the 

number of all DERs in scope (electric vehicles, stationary battery energy storage systems, and 

electric heating systems) will significantly increase within the coming decade. The barriers 

hampering the unlocking of this increasing potential are of technical, regulatory, and economic 

nature (Table 21). Some of these barriers are interdependent, with the economic barrier being the 

main barrier. It is our understanding that even if the technical and regulatory barriers will be 

lowered or removed, the incentives to participate in the market may still be too low (due to a low 

remuneration compared to the necessary investments, for example, if prices remain low or decrease 

even more due to increased competition). However, lowering some technical and regulatory barriers 

might have a positive effect on the economic barriers. Harmonization and simplification of the 

prequalification process for example will lead to a reduction of administrative costs and can 

therefore increase potential revenues for providing flexibility. In general, it can be observed that 

the identified barriers are more severe for small and independent aggregators. 

Table 23. Overview of regulatory and technical barriers and potential mitigation options. 

Barrier Potential mitigation  

Smart meter rollout 
It can be overcome by policy measures like incentive systems or 
legal requirements. Smart meter roll out is on the infrastructure 

development plans of all Equigy project countries. 

Charging station 
deployment 

It can be overcome by policy measures like incentive systems and 

increasing demand. Charging station deployment is on the political 
agenda of all Equigy project countries. 
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Barrier Potential mitigation  

TSO-DSO coordination for 

the system operation and 

management of grid 

services 

This may not be considered as a strong barrier for established 
balancing markets in the transmission grid, but rather a need to 

enhance the cooperation between TSOs and DSOs to coordinate the 

procurement of flexibility in both transmission and regional 

distribution level with the untapping of DERs. Coordination between 
TSOs and DSOs at a European level is gaining momentum after the 

creation of the European body EDSO (European Distribution System 

Operators). A MoU has already been signed between ENTSOE and 

EDSO to enhance collaboration74. Several studies around DER 
flexibility (and other topics) have been published in cooperation 

between ENTSOE and EDSO75. This coordination is likely to improve 

over time with the growing relevance of DERs in the electricity 

system. 

Capacity buffer needed in 

pools 

It can be potentially overcome as internet connectivity and real time 

remote access improves over time. 

Connectivity of DER units 

/ access of telemetry in 
real time 

No immediate mitigation possible. It can be potentially overcome as 

internet connectivity and real time remote access improves over 
time. Geographical spread of DER services may be limited to areas 

of strong telemetry communication initially as a result. 

Forecasting of EV 

charging behaviour. 

No immediate mitigation possible. It can be potentially overcome as 

aggregators get more experience with anticipating customers 

charging behaviour. 

Speed of reaction from 
DERs 

Rather than a barrier to be overcome, this is a question of 

appropriateness of different technologies for different services, or 

how the nature and behaviour of the different DER technologies 

match the different ancillary service specific requirements. 
However, new technologies (e.g. grid forming inverter, power 

electronics) and aggregation can partially overcome the inability of 

single DERs to provide a service. 

Limitations in energy 

reservoirs 

Barrier dependent on technical feature of individual DER. However, 
aggregation of storage devices can also partially overcome the 

service duration period limitation restricted by a limited reservoir, if, 

for example, successive storage devices are called as they deplete 

their reservoirs to keep the power ramp up/down. 

Catch-up effects from 

demand response 

Rather than an entry barrier to participate in balancing services, this 

is a potential issue of the use of demand-side-response as BSPs in 

case the provision is followed by a compensatory and unexpected 

opposite reaction at a later time (e.g. consumption decreased to 
provide the service is later increased to compensate). This is seen 

to be an issue of coordination and management between BSPs and 

BRPs so the change in behaviour of demand does not create a later 

disturbance to the system or cost for the BRP to which the demand 
is associated. 

Prequalification 

It can be overcome by harmonization (for example through the 

CBP). Regulatory changes are expected within the next two years 
(new network code on demand side response). The final 

responsibility will remain within national TSOs. 

Minimum bid size 
It can be overcome by aggregation. No regulatory changes are 
expected in the near future 

 
74 https://www.entsoe.eu/news/2022/01/11/the-eu-dso-entity-and-entso-e-sign-a-memorandum-of-understanding-on-their-cooperation/ 

75 Roadmap on the Evolution of the Regulatory Framework for Distributed Flexibility https://www.edsoforsmartgrids.eu/wp-

content/uploads/210722_TSO-DSO-Task-Force-on-Distributed-Flexibility_proofread-FINAL-2.pdf; Investment for a COP21 compliant grid, 

Recommendations for the EC energy infrastructure https://www.edsoforsmartgrids.eu/investment-for-a-cop21-compliant-grid-recommendations-

for-the-ec-energy-infrastructure-forum-2019/; A toolbox for TSOs and DSOs to make use of new system and grid services 

https://www.edsoforsmartgrids.eu/a-toolbox-for-tsos-and-dsos-to-make-use-of-new-system-and-grid-services-2/ 

https://www.entsoe.eu/news/2022/01/11/the-eu-dso-entity-and-entso-e-sign-a-memorandum-of-understanding-on-their-cooperation/
https://www.edsoforsmartgrids.eu/wp-content/uploads/210722_TSO-DSO-Task-Force-on-Distributed-Flexibility_proofread-FINAL-2.pdf
https://www.edsoforsmartgrids.eu/wp-content/uploads/210722_TSO-DSO-Task-Force-on-Distributed-Flexibility_proofread-FINAL-2.pdf
https://www.edsoforsmartgrids.eu/investment-for-a-cop21-compliant-grid-recommendations-for-the-ec-energy-infrastructure-forum-2019/
https://www.edsoforsmartgrids.eu/investment-for-a-cop21-compliant-grid-recommendations-for-the-ec-energy-infrastructure-forum-2019/
https://www.edsoforsmartgrids.eu/a-toolbox-for-tsos-and-dsos-to-make-use-of-new-system-and-grid-services-2/
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Barrier Potential mitigation  

Definition of roles and 

responsibilities 

It can be overcome by improved definition of roles and 
responsibilities in the regulation. Regulatory improvements are 

likely to develop over time as the importance of aggregation 

services increases. 

Network & grid tariffs 

It can be overcome by amendment of the design. No major 

amendments are expected in the near future since tariff design is 

complex and dependent on national context 

The CBP’s influence on the identified barriers, however, is limited. In some cases, for example 

regarding the harmonization of processes, the CBP has the potential to help lower some of these 

barriers (e.g. prequalification). However, the success of the Equigy CBP project, in general, is 

dependent on political and regulatory stakeholders addressing the identified barriers. 
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