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1 Executive summary 

This deliverable describes the overview of the current and future energy market context in the target 
demonstration countries: Greece, Slovenian and Finland and at European level. The aim of the deliverable is 
also to develop the initial business model framework. In addition, the deliverable aims to identify the business 
opportunities for innovation in incentive design and consumer engagement on the basis of defined obstacles. 

The deliverable begins with Chapter 3 of Energy market context. It starts with the description of stakeholders 
and then retail, wholesale, balancing market and flexibility market are described in target demonstration 
countries and at European level. This Chapter describes several areas and finally these are summarized and 
compared at the end of Chapter 3 in Section 3.8.  

Once the energy market context has been defined, iFlex business models and use cases are presented. The 
document describes the methodology of assess the most promising iFlex-enabled business models are 
described by using three steps. The steps are define & describe, analyse & explore and assess & select. 
Chapter 4 describes each of the steps more in detail and the methods of each step.  

Chapter 5 focus on the drivers, obstacles and business opportunities. Since the amount of intermittent 
generation is increasing, the need for flexibility service provider is increasing as well. Although drivers can be 
found in every demonstration country, there are also obstacles. Economical, technical and regulatory obstacles 
can be found, for example lack of regulatory reform, current status of metering infrastructure and lack of 
incentives. Drivers and obstacles are described in target demonstration countries. 

Business opportunities are divided into different categories: presence of DR-related policy/regulation, enhance 
infrastructure and reliability, manage and reduce energy costs, market reform, minimize the environmental 
impact by reducing electricity usage and partnerships between different stakeholders. Under these categories, 
potential business opportunities for DR have been identified, such as consumers will have the opportunity to 
gain control over their energy usage and assist in maintaining grid reliability during emergency and in 
congestion relief. 
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2 Introduction  

2.1 Purpose, context and scope 

The purpose of this document is to provide an overview of the current and future energy market context 
especially in Greece, Slovenian and Finland. In addition, the purpose of the document is develop the initial 
business model framework and a preliminary identification of stakeholders will be presented. The document 
also identifies the drivers, obstacles and business opportunities for innovation in incentive design and 
consumer engagement.  

The document is part of the work package 5 Consumer engagement, incentive mechanisms and economic 
sustainability and more in detail part of the Task 5.1 Analysis of markets and obstacles to innovation and Task 
5.2 Business model development.  

The scope of this document is mainly task 5.1 dealing with Chapters 3 and 5 and task 5.2 dealing with Chapter 
4.  

A final report of market analysis and iFLEX business models will be delivered at the end of the project in M36. 
This will be documented in D5.7 Final market analysis and iFLEX business models. 

2.2 Content and structure 

The deliverable is structured as follows; The deliverable starts with the discussion about the energy market 
context especially in the target demonstration countries: Greece, Slovenian and Finland. First the stakeholders: 
end-consumer, energy communities, prosumer, TSO, DSO, retailer, balancing service provider and balance 
responsible parties, aggregator and ESCO companies are presented by dividing each chapter by the countries. 
Also, the retail, wholesale, balancing market and flexibility market are discussed by countries. These are then 
summarized in Section 3.8.  

Chapter 4 focus on the iFlex business models and business use cases. The Chapter starts with presenting the 
overall methodology and generic electricity value network. Then the focus is on iFLEX business use cases. 

Chapter 5 discusses the identified drivers and obstacles for innovation in incentive design and consumer 
engagement. Then the possible business opportunities are identified on the base of the identified obstacles.  

Finally, Chapter 6 concludes the deliverable. 
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3 Energy market context  

Energy market context is presented in terms of how it poses obstacles for innovation. The drivers and obstacles 
are presented in Chapter 5 so Chapter 3 focuses on presentation of energy market context in target 
demonstration countries: Greece, Slovenian and Finland.  

This Chapter  starts with the discussion of stakeholders and then the focus is on the retail, wholesale, balancing 
and flexibility markets. A country-specific overview is provided in all relevant  subsections. The last section 3.8 
summarizes the main points. 

3.1 Stakeholders 

3.1.1 End-consumer 

Retail energy prices are an important part of household and industrial consumers’ expenditure. The report by 
CEER in i examines the retail energy prices in 2019 and their evolution in the period 2009-2019 in the European 
Union (EU).  

3.1.1.1 Greece 

The Greek economy relies primarily on the service sector, which accounts for over 80% of the gross domestic 
product (GDP). The industry sector accounts for less than 15%, and the rest is made up of the primary sector 
(agriculture, fisheries and forestry). Tourism, public sector and shipping dominate within the service sector with 
the public sector accounting for 40% of the GDP. 

The total final consumption (TFC) of Greece decreased by 30%, from a peak level of 21.8 Mtoe in 2007 to 
15.7 Mtoe in 2018, mainly because of the economic downturn after the financial crisis (see Fig. 1). Oil is the 
most significant fuel and the country is almost entirely dependent on oil imports. Oil accounts for over half of 
the energy in TFC, mainly because of its dominance in transport and large shares in the industry and residential 
sectors. Electricity is the second-highest energy source, especially in the commercial sector. Natural gas has 
been gaining ground in both the electricity generation as well as for heating and industrial use and the country 
is also almost entirely dependent on gas imports.  

The transport sector is the largest energy consumer, accounting for 37.5% of TFC, followed by the residential 
(24.5%), industry (17.5%), and commercial (11.7%) sectors (see Fig. 2).  

 

Figure 1. Total Fuel Consumption in Greece by source 1990-2018 (Source: IEA) 
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Figure 2. Total Fuel Consumption in Greece by sector 1990-2018 (Source: IEA) 

Regarding the electricity sector, electricity consumption in the Greek mainland (interconnected) power system 
(excluding non-interconnected insular power systems) during the last 10 years lies in the range 50-53.5 
TWh/year, whereas peak load demand lies in the range 9,000-10,500 MW. However, the continuing economic 
recession after the economic crisis of 2008 led to a notable decrease of the total electricity consumption in the 
following decade (2009-2018), as compared to the historical peak consumption recorded in 2008 (56,3 TWh / 
10,217 MW). The COVID-19 pandemic lockdowns during the year 2020 suspended the increasing trend of the 
system load demand that started during 2019 and was expected to continue from 2020 onwards, owing to the 
anticipated positive prospects of the Greek economy. 

 

Figure 3. Total Electricity Consumption / Peak Load Demand of mainland Greece (2010-2020). 

Electricity consumers are divided in three main categories on the basis of their voltage level and electricity 

consumption profile, namely: 

• HighVoltage (HV) Consumers: There are ~40 large industrial consumers (e.g. metals, minerals, iron 

and steel, lignite mines, petroleum refineries, cement, chemicals, pumping) which are connected to 

the HV Network (150 kV) and account for ~15% of the total electricity consumption.  
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• MediumVoltage (MV) Consumers: There are ~11,000 consumers that are connected to the MV 

network (20 kV), including medium-size industrial consumers, commercial buildings, hospitals, 

supermarkets, schools, etc. and account for ~22% of the total electricity consumption. 

• LowVoltage (LV) Consumers: All other electricity consumers (e.g. households, small enterprises, etc.) 

are connected to the LV network (400/230 V) and account for ~63% of the total electricity consumption. 

HV consumers present a rather constant electricity consumption profile during each hour of the day (~800-900 

MW/h in total), however not presenting particular daily or seasonal variations. On the other hand, the electricity 

consumption of MV and, particularly, LV consumers is rather dependent on seasonal, daily, environmental or 

other conditions, such as time of day, temperature, holidays, etc. 

3.1.1.2 Slovenia 

In Slovenia, in 2019, domestic production of increased electricity covered 83.5% of final consumption, the 
share of renewables in total production was 33.6%, the number of final customers increased, and 0.6% of 
users in the distribution system already acted as customers and producers. On all Slovenian borders the 
European target model was established for the allocation of intermodal transmission capacity. The volume of 
trading on the Slovenian stock market increased, while the prices of band and peak energy on the market for 
the day before decreased. Wholesale electricity market remains well-developed with a high level of liquidity. 
On retail market there are 22 active suppliers, supplying 960,051 consumers, and final electricity prices rose 
despite a 3.6% reduction in network charges. According to the purchasing power standard, the price of 
electricity supply for a typical household customer in Slovenia was below the EU average. 

4,686 production devices were already in operation with electricity generated from renewable sources, while 
the total number of electric vehicles increased in one year for 33%.  

Share of renewable energy sources in Slovenian gross final energy consumption in 2019 was estimated by 
Jožef Stefan Institute at 21.85%, and that is still we well behind the set 25% target share for 2020. In the field 
of energy efficiency, Slovenia is, according to the European commission between 15 countries, making a 
cumulative commitment final energy savings are met on an ongoing basis. In 2019 601,074 MWh electricity 
was produced from renewable sources under the support scheme. If they were on public calls selected projects 
carried out could be production electricity from renewable sources in 2023 more than doubled. 

Consumption of natural gas by end customers has slightly increased again to 9,652 GWh, the lease of 
connection points for transmission of natural gas to Croatia. Supply with it was undisturbed by natural gas; 22 
suppliers supplied 135,391 with natural gas end customers. Final land prices gas prices in Slovenia decreased 
slightly and remained below the average price for household customers in the EU. 

Almost half of the heat supplied was produced from coal and less than from renewable sources (18%). Mostly 
heat was produced by cogeneration of heat and electricity. Finally, no prices for household customers have 
been due changed energy prices by 10%. 

Slovenia is characterized by four strategic advantages that enable it to effectively adapt to the constantly 
changing international environment: geostrategic logistics location, skilled workforce, high level of 
digitalization, well-developed infrastructure. 

Slovenia has a relatively small but fast-growing and export-oriented economy. It was considered the most 
economically developed part of the former Yugoslavia, and after independence, a long period of stable growth 
began with privatization and internationalization. 

Economic growth today is driven primarily by private consumption, investment and exports. Slovenia is one of 
the few European countries that constantly shows a surplus of exports over imports. 

The most important industry in Slovenia is the automotive industry. Car manufacturers in their suppliers are 
thus united in the Automobile Cluster of Slovenia (ACS). It brings together around 60 companies and research 
institutions, which directly employ more than 25,000 people, and indirectly depend on around 150,000 jobs 
and creates about 20% of Slovenian exports. 

The pharmaceutical industry is also important export industry involving more than 500 companies. 

Given that Slovenia is the second most forested European country, it is understandable that little manufacturing 
and furniture industry developed in the early years. The chemical industry has been growing in recent years 
mainly due to the successful operation of some successful companies. 
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The tourism industry has grown steadily over the last twenty years. This enabled marketing under the I feel 
Slovenia brand. 

Around 400 companies and 100 knowledge institutions connected in eight strategic development and 
investment partnerships: Smart Cities and Communities, Smart Buildings and Home with a Wood Chain, 
Networks for the Transition to a Circular Economy, Sustainable Food Production, Sustainable Tourism, 
Factories of the Future, Health - Medicine, Mobility and Development of materials as products. 

The amount of energy intended for end use in Slovenia in 2018 amounted to 5,097 ktoe. The majority of energy 
is consumed in the transport sector, so petroleum products have the largest share in energy consumption 
(48%). 

 

Figure 4. Total Fuel Consumption in Slovenia by source 1990-2018 (Source: IEA) 
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Figure 5. Total Fuel Consumption in Slovenia by sector 1990-2018 (Source: IEA) 

In Slovenia, in 2019 we covered 83.5% of the consumption of final customers with domestic electricity 

production, and the share of renewable sources in total production amounted to 33.6%. 

 

Figure 6. Electricity generation by source in Slovenia 1990-2018 (Source: IEA) 

At the end of 2019, a total of 960,051 end electricity consumers were connected to the Slovenian power 

system. Electricity consumers are separated in three main categories on the basis of the system they are 

connected to, namely: 

- Consumers connected to the Transmission System 

- Consumers connected to the Distribution System 

- Consumers connected to the closed Distribution System 

The majority of customers are connected to the Distribution System. The distribution network consists of three 

voltage levels: 

- High voltage [110 kV] 

- Medium voltage [between 1 kV and 35 kV] 

- Low voltage [0.4 kV] 

The orientation of the Slovenian pilot is households and small business users (prosumers and 

consumers)connected at the low voltage level. 
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Figure 7. Number of end consumers by consumption type (Source: www. https://www.agen-rs.si/) 

3.1.1.3 Finland 

The total final energy consumption (TFC) of Finland during the years 1990-2018 is presented in Figure 8. The 

electricity and oil products are the most significant energy source. In addition, biofuels and waste and heat 

have a big share of energy source in Finland. 

 

Figure 8. Total Fuel Consumption in Finland by source 1990-2018 (Source: IEA) 

The final energy consumption by sector is presented in Figure 9. The industry is the largest energy consumer 

of total consumption in Finland. 
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Figure 9. Total Fuel Consumption in Finland by sector 1990-2018 (Source: IEA) 

Figure 10 shows the electricity consumption in Finland during the years 1980-2020. Electricity consumption 
in 2020 was 81 TWh and it decreased by 6 % compared with the previous year. 

 
Figure 10. The use of electricity in Finland (Source: Energiateollisuus) 

3.1.2 Energy communities 

Energy Communities constitute a new and integrated institutional intervention supporting social economy in 
the energy sector. The main goal of the energy communities is to promote social economy values and 
innovative energy solutions, as well as to produce, distribute and exchange energy from renewable energy 
sources, in local or regional scale. Energy Community is an initiative for citizens, social organizations, local or 



 D5.1 Initial market analysis and iFLEX business models 
 

 

Document version: 11.0 Page 15 of 95 Submission date: 2021-04-30 

city authorities, small and medium-sized local businesses to take part in energy projects as producers and 
consumers at the same time (prosumers). 

The energy communities can strengthen the decentralized growth model, since incentives and benefits of 
clean energy production and management in local scale can be diffused across society to full extent. Locality 
is strengthened yet synergies and partnerships with public and private energy stakeholders are promoted. 

The main idea is to bring together individuals, initiatives, social actors and the social economy, which are 
strengthened by the rule of democracy within the Energy Community, which is guaranteed by the parity of the 
participants, irrespective of the cooperative share. 

Energy Communities enhance solidarity in favor of social economy, as well as attract and increase investment 
locally. Energy self-sufficiency, sustainability and environmental protection are the expected result, by making 
use of all available tools in the energy market, such as offsetting energy, netting energy, smart meters and 
more. 

The concept of the energy community is introduced at the EU level in the “Clean Energy for all Europeans” 
package (EC, 2019) as a new provision on the energy market design and frameworks to engage EU citizens 
and activate the full benefit of distributed RES. Specifically, the recasts of the renewable energy directive 
(REDII) (DEU, 2018) and the electricity market directive (EMDII) (DEU, 2019) provide basic definitions and 
requirements for the activities of individual and collective self-consumption as well as for the energy 
community. According to these directives, the energy community defines as a legal entity based on open and 
voluntary participation, which is controlled by shareholders. The primary purpose of the energy community is 
to provide environmental, economic or social community benefits for its shareholders, rather than financial 
profits (Dorian Frieden et al, 2019). 

The EU directives did not define any particular structure for the energy community. However, they address 
some principles that the efficient structure can be defined based on. The main principles related to the network 
operation of the energy community, are as follows (Nylund,2018):  

- Participation in an energy community is voluntary, and shareholders or members are allowed to leave 

it; 

- EC are subject to fair, proportionate and transparent procedures and cost-reflective charges;  

- Member states can decide whether energy communities are entitled to own, establish, or lease 

community networks and to autonomously manage them;  

- where relevant, the energy community may conclude agreements with the DSO to which their network 

is connected on the operation of the community network;  

- where relevant, energy communities are subject to appropriate network charges at the connection 

points between the energy community network and the distribution network outside the energy 

community. Such network charges shall account separately for the electricity fed into the distribution 

network and the electricity consumed from the distribution network outside the energy community. 

Following these EU directives, each member of the EU defines the EC by setting a national regulatory 
framework. A survey of energy community regulation for relevant countries to this Project are as follows: 

3.1.2.1 Greece 

In Greece, the concept of Energy Communities was introduced and established by Law 4513/2018, following 
the transposition of the related EU Renewable Energy Directive 2018/2001 into the Greek legal framework. 
Since 2018, several energy communities have been formed and currently there is a significant number of 
energy projects under development by these communities. Due to abundant renewable energy sources 
potential (mainly wind and solar), it is foreseen that energy communities are expected to gradually play a key 
role in the radical transformation of the domestic power system during the current decade moving towards the 
full transition to a climate neutral economy by 2050. 

The operation of Energy Communities, beyond the direct benefits for its members, is expected to facilitate the 
application of successful technological examples of energy autonomy, especially in those regions in Greece 
that are mostly affected by the ongoing plan to terminate lignite use for electricity generation (i.e. Western 
Mecedonia, Peloponnese) with the ultimate goal of becoming self-sufficient and autonomous in energy, while 
also contributing significantly to the economic and social progress of its members. 
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Currently, there are more than 400 energy communities registered in all regions in Greece. An online map has 
been designed1, including all Energy Communities registered until September 2020. The information 
incorporated into the online map consists of the name, title, registration date, activity status, and address 
details, i.e. region, and postal code, of each Energy Community. Figure 11 illustrates -in a static form- the 
online dynamic map. 

 

Figure 11. Existing Energy Communities in Greece (September 2020). 

3.1.2.2 Slovenia 

Energy communities in Slovenia are just being introduced into the electricity supply system. On the 12th of 
October 2020, the Directorate for Energy at the Ministry of Infrastructure published a proposal, the Electricity 
Supply Act (ZOEE), with a 1-month public consulation procedure at which the interested public could make 
their suggestions or comments on the proposed content. 

With the new Act new rules for the operation of the energy market, production, transmission, distribution, 
storage and supply of electrical energy are put in place. It also brings about new provisions for the protection 
of end users, methods and forms of public utilities in the fields of transmission and distribution of electrical 
energy as well as on the energy market. 

The content of the new Act also determines the principles and measures required in order to achieve a reliable 
supply of electrical energy and also regulates measures for the prevention of energy poverty amd other issues 
connected with the supply of electrical energy. 

Due to the adoption of EU legislation, the following areas also need to be regulated or determined: 

- aggregation services 

- rights of end users 

 
1 
https://www.google.com/maps/d/u/2/edit?mid=1lb0zwm5fQACnQbmlUU_nPxjd2YwEMIVN&ll=39.27454471657137%2C24.6243705785
24548&z=7  

https://www.google.com/maps/d/u/2/edit?mid=1lb0zwm5fQACnQbmlUU_nPxjd2YwEMIVN&ll=39.27454471657137%2C24.624370578524548&z=7
https://www.google.com/maps/d/u/2/edit?mid=1lb0zwm5fQACnQbmlUU_nPxjd2YwEMIVN&ll=39.27454471657137%2C24.624370578524548&z=7
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- advanced measurement 

- introduction of active customers and energy communities 

- defining energy poverty 

- energy storage (regulating the ownership and management of energy storage facilities) 

- obligations regarding system services 

- energy regulator receives new powers  

In the existing legislation - the Decree on Self-Sufficiency with Electrical Energy from Renewable Sources 
(Official Gazette of the Republic of Slovenia, nos. 17/19 and 197/20) – the connection of self-sufficient 
community power plants is already regulated, whereby more end users can set up a solar power plant and use 
of part of the produced amount for their own consumption. 

In 2019, the village of Luče has become the first Slovenian self-sufficient energy community that can fully cover 
the needs for electricity only on the basis of production from RES. Thanks to the Compile project, which is part 
of the EU Horizon 2020 program, the village is completely energy self-sufficient for certain periods of time. 
Together with partners Elektro Celje and the Faculty of Electrical Engineering of the University of Ljubljana, 
the largest Slovenian energy company Petrol, d.d. take care of the technical integration of the network. The 
lights were exposed to the challenge of a weak electricity grid, so they were encouraged to look for innovative 
solutions in the field of electricity supply. As part of the project, Petrol installed 102 kW of solar power plants 
at nine facilities, a system battery connected to the part of the network that supplies 35 metering points, and 
five house batteries that enable island operation of individual facilities and improve voltage conditions at the 
facility. They installed a public charging station for electric vehicles and renovated the transformer station to 
allow connection of the system battery and control of switches and terminals via t. i. micro-grid controller. They 
arranged the connection to the Tango system, which enables further management, analysis and optimization 
of operation. Within the project, Home Energy Management System (HEMS) was developed, which is intended 
for processing metering data from connected devices and managing systems. Based on all this, they achieved 
5 times higher production from solar power plants than the network initially allowed.  

 

Figure 12. Energy Communitiy in Luče, Slovenia. 

3.1.2.3 Finland 

In Finland, the smart grid working group was commissioned by the Ministry of Economic Affairs and 
Employment to review and present concrete actions that would improve consumers’ opportunities to participate 
in the electricity market and that would promote the security of supply. This Working group provide their 
suggestion for the regulatory framework of Energy Communities (EC) in Finland in 2018. The report can be 
found in (Pahkala et al, 2018). Here the suggestion of the working group, including three structure for EC, is 
briefly reviewed.  
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EC within a housing company: Fig. 13.a shows a diagram for this structure, when all members of EC, 
including the production, are located in one housing company and have one physical connection point with 
DSO. In this case, for the energy produced (for unit smaller than 100 kW) and consumed inside the EC, 
electricity tax and network service cost do not need to be paid; and consequently the related VAT. The virtual 
net metering and billing service for this energy will be on DSO duty for now. However, the housing company 
needs to define the division model of benefit and informed the DSO. 

EC crossing property boundaries: Fig. 13.b shows a diagram for this case, when members of EC are located 
in one property with one connection point to the DSO, but the production site is out of their property. In these 
circumstances, the EC can build its network to avoid paying network service and electricity tax. Generally, In 
Finnish legislation, constructing an electricity network over two or more properties required a license, working 
as DSO. This principle is important as the construction of parallel networks is not cost-effective from society’s 
point of view. However, the new EC framework suggests allowing connecting the source located outside of 
properties using the EC owned network, but it is not accepted yet by the ministry. 

Distributed energy communities: Fig. 13.c shows a diagram for this case when members can be distributed 
over the country. In this case, the virtual net metering needs a central measuring database, called Datahub, 
as mentioned in Section 3.1.1. The EC members need to pay electricity tax and network service cost since 
they will use TSO and DSO services. 

 

 
Figure 13. Three different cases suggested by the smart grid working group for Finland [18]. A) EC within a housing 

company, b) EC crossing property boundaries, c) distributed EC 

At the moment, from the beginning of 2021, the first structure accepted by the ministry and can be followed as 

legislation. Several projects currently research and develop solutions for smart grids and smart cities in 

Finland. They are following this update in the legislation of electrical system to form the energy communities 

having the electrical energy as a heart and use power-to-X technologies to interact with other energy domains. 

They aim to demonstrate the advantages and possible challenges of this new regulation. This new regulation 

and suggestion of the smart grid working group are analysed briefly in (Divshali, 2020) and further suggestions 

are proposed. However, having an energy community in the broader meaning is not limited to the recent 

projects. Several energy co-operatives formed long ago in Finland. For example, Perho Energy Co-operative2, 

which formed to share the local district heating and the participants provide wood chips from their forests. 

3.1.3 Prosumer 

3.1.3.1 Greece 

In Greece, small end-consumers (e.g. households, small enterprises) were first allowed to be involved in the 
electricity generation activity in 2009, where a scheme supporting electricity generation by rooftop PV 
installations of up to 10 kWp through a guaranteed Feed-in Tariff (FiT) was established. In fact, that scheme 
followed a variant of the “net-billing” principle, according to which the amount of electricity produced by the PV 
system was directly injected to the grid and was remunerated on the basis of a guaranteed FiT, while the entire 
electricity consumed by the end-consumer's electrical installation was charged on the basis of the agreed retail 
tariff. Given that the enacted FiTs for the injected energy were significantly higher than the retail tariffs, the 
end-consumers were usually credited the net amount (= remuneration for electricity injection - charge for 
electricity consumption, expressed in €) in every billing period. However, in this framework there were no 

 
2 http://web2.vtt.fi/virtual/afbnet/perho-engl-2.pdf 
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economic incentives provided to the end-consumer to maximize self-consumption, since each installation 
(rooftop PV and internal electrical installation) operated (and was remunerated) independently.  

Given that this scheme posed significant economic burden on all other end-consumers that were not 

possessing any rooftop PV, it was abandoned in 2013 and replaced by a new self-consumption scheme that 

was based on the “net-metring” principle and was legally established in December 2014 (Ministerial Decision 

3583Β/31.12.2014). The new self-consumption scheme, which is still in force until today, allows for the 

installation of RES systems (mainly PV units) connected to the LV or MV distribution network to primarily cover 

each prosumer’s own electricity needs. With the Law N.4414/2016 the net-metering scheme was expanded in 

order to include additional technologies for self-production besides PV systems, including small wind turbines, 

biomass-biogas-biofluid stations, small hydroelectric stations and heat and power cogeneration facilities. 

The operating principle behind the net-metering scheme is that the excess electricity that is produced by the 

onsite RES unit and is injected into the grid can be used at a later time to offset consumption during times 

when onsite renewable generation is absent or not sufficient. In other words, consumers use the grid as a 

backup (storage) system for their excess power production. If the total amount of electricity injected to the grid 

(I) is greater than the amount of absorbed energy (A) during the billing period (e.g. one month), the consumer 

is credited with the relevant surplus (which is expressed as the negative difference A-I) in energy units (kWh) 

instead of monetary units (€) for the next billing period. The maximum time period that the surplus RES 

generation can be credited to subsequent billing periods is equal to three years. Any surplus electricity fed into 

the grid that remains in the prosumer’s account after the three-year period is zeroized without any obligation 

for remuneration.  

Although prosumers under the net-metering scheme are not adequately incentivized to maximize self-

consumption (since, in fact, the remuneration price for the energy injected to the grid is identical to the agreed 

retail tariff), the maximization of self-consumption rate (leading to the minimization of the amount of absorbed 

(A) and injected energy (I)) contributes towards the minimization of regulated charges and, therefore, 

prosumers can indirectly enjoy lower electricity bills. This is justified by the fact that the entire installation of 

the prosumer (RES unit combined with the internal electrical installation) when operating under maximum self-

consumption rates poses minimum burden on the transmission and distribution network operation. 

Since 2018, farmers, Municipalities, Charitable Institutions and Energy Communities are also able to install 
and operate a RES unit under the “virtual net metering” scheme. This way it is possible to offset the energy 
produced by a RES unit to the energy consumed by one or more self-consumption facilities, while the 
production facility is not necessarily located in the same (or adjacent) property with the electrical installation 
and directly connected to it. 

Besides the aforementioned schemes, currently there are no other commercial schemes allowing for the active 
involvement of prosumers in the electricity market.  

3.1.3.2 Slovenia 

Potential providers of flexibility services are all users of the power system that have active elements - sources 
of flexibility in the form of resources, consumers and energy storage devices. They are characterized by the 
fact that they can be influenced, which makes them suitable for the provision of flexibility services. In general, 
we can say that flexibility service providers are active customers. The term active customer refers to a customer 
who, with its sources of flexibility, adapts to price signals (implicit flexibility based on tariff signals) and actively 
responds to direct calls to activate the provision of flexibility services according to the state of availability of its 
flexibility resources (dispatched explicit flexibility). 

In households, energy sources are mainly photovoltaic systems, energy storage devices are mainly battery 
systems, and consumers are heat pumps, heating, cooling and ventilation systems, refrigerators, heaters, 
washing machines and dishwashers and the like. For many years we have option of two tariff system, this 
means, that if households use electricity between 10. Pm and 6. Am or between weekends, they pay les. This 
is simple system to change peak power consumption. 

In the case of network users connected to a production or other technological process, the cooperation of a 
technologist with a very good knowledge of technological process. In contrast, the potential of households to 
provide flexibility services can be at least roughly evaluated and households can be typified. 

The benefits accruing to customers through the provision of flexibility services include: savings in the 
calculation of network charges based on tariffs, savings in the calculation of energy supply based on tariffs, 
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improved optimization of energy costs due to options combining different energy sources, different suppliers, 
etc.,peak power management, self-sufficiency to cover own consumption and increased energy independence, 
the possibility of using the system despite external limitations (island operation, emergency power supply, 
etc.), the possibility of participation in energy communities, direct payments for the provision of explicit flexibility 
services (participation in frequency and non-frequency system services, participation in wholesale market 
services), market access (eg directly or through aggregators). 

Since January 2016 Decree on self-supply of electricity from renewable energy sources that regulates a net-
metering programme is valid in Slovenia.  

The net-metering support scheme is available for households and small businesses with power demand up to 
43 kW (fuses 3x63A). The aim of the policy is not to encourage electricity production for export but for self-
consumption, hence if at the end of the calendar year there was more electricity sent to the grid than acquired, 
the surplus will not be remunerated. 

Accounting period is occurring at the end of each calendar year. The max electrical production power is limited 
to 80% of max. power that can be taken from the grid. Only PV with that or lower power can participate in the 
programme. 

All renewable energy installations are eligible to participate in the net metering. Installations participating in the 
net meting are not allowed to benefit from feed-in tariff and premium support scheme. 

The net-metering works on the basis of measuring the production and consumption of electrical energy. When 
the solar power plant produces more electricity than the facility consumes, it transmits the surplus to the grid 
(during the day). At night, when the solar power plant does not produce energy, the facility takes electricity 
from the grid. In this way, the electrical network acts as a store of electricity. 

Net-metering is a special way of connecting and billing electricity and represents a changed approach from 
the current system of support to producers of electricity from solar power plants. 

The accounting period of the net measurement covers the entire calendar year. Because the amount of 
electricity produced in solar power plants in the summer months is higher than in the winter, the surplus 
electricity produced in the summer can be used free of charge in the winter. 

The proposal for a regulation sets out measures to promote self-sufficiency in electricity from renewable 
sources, conditions for connecting a device for self-sufficiency in electricity from renewable sources, safety 
requirements, the method of billing for transmitted and received electricity and the administrative procedure 
for connecting the device to the building's internal installation.  

The essence of the regulation on self-sufficiency in electricity: 

- Net-metering of electricity runs on an annual basis. Net-metering allows the owner of a self-supply 

device to produce more electricity in the grid (energy is consumed locally, in nearby buildings) and to 

take it from the grid that does not produce energy. 

- Owners made for self-sufficiency will thus receive only one electricity bill throughout the year, which 

will take into account the difference between the electricity consumed and produced. If the self-

sufficiency device is properly dimensioned, the owner of the devices will have virtually no electricity 

costs, as it has been produced as much as it has consumed over the years. 

- In the event of excess energy, you can take over the electricity supplier, with whom the owner of the 

devices has a net supply contract, free of charge. 

- The owner of the device will still have to pay the costs of the network in contributions for CHP and 

RES, which are related to the max. power of the measuring point of consumption. 

- As the self-supply device is connected to the inside of the installation, the existing measuring point 

does not need to be changed. 

- The only change that is needed is to replace the existing electricity meter with a new two-way one, 

which also allows remote reading. Therefore, that also greatly simplifies the administrative procedure. 

- The owner of the device will have to apply to supplement or change the existing consent for connection 

and conclude a net supply contract with the supplier. 
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3.1.3.3 Finland 

In Finland, the end-users of electrical energy need to pay the cost of energy generation and all the grid units 
involve in transmission and distribution. Currently, the price of electricity for end-users consists of three parts: 
the price of electrical energy, the price of the electricity network service, and taxes. This section shortly explains 
these parts. More details can be found in (Divshali, 2020) 

Tax: 

Although the tax is not a cost of energy, it is a big part of the end-user bill. Therefore, it plays a significant role 
in their decision. Currently, end-users pay value-added tax (VAT) and electricity tax (TE). The VAT is 
proportional to all other costs, 24% in Finland and the electricity tax is based on measured consumption, 
currently 2.793 (2.252 + 24% VAT) Euro cents per kWh for regular customers. Some customers, such as data 
centre and energy producers including battery storage system operator can use the class II tax, which is 0.0781 
(0.063 + 24% VAT) Euro cents per kWh. 

Electrical Energy 

The end-user must pay the cost of the electricity they use, which they can buy from electricity providers 
(retailers). Electricity providers are companies that purchase electricity from the wholesale electricity market 
and sell it at a retail level to the end-user. They are also responsible for keeping the balance between the 
production and consumption of their customers.  

Electricity providers estimate the aggregated consumption of their customers and buy the required energy from 
the day-ahead market, intra-day market or from their own resource. In Finland, the day-ahead market is called 
the NORD POOL day-ahead market, which has an average price of about 4.4 Euro cents per kWh in 2019 (+ 
24% VAT). When the retailer has some error in the estimation of the consumption, it results in some real-time 
mismatch, which should be traded in the imbalance power market. By looking at the selling offers of large 
energy providers in Finland, it can be realized that the balancing service would not be very costly for the 
retailers. 

Most of the electricity providers in Finland offer also hourly prices based on the hourly rate of the day-ahead 
market plus a small margin (e.g. 0.3 Euro cents per kWh). This small margin should cover the imbalance cost. 
Therefore, the average imbalance cost in the current situation is less than 7% on average. However, it may be 
increased in the future due to self-consumption. In addition to this margin, the energy electricity providers 
usually charge a fixed monthly fee to cover their costs, such as billing (e.g. 5 € per month). 

Network Service 

In order to deliver the electrical energy from generators to end-users, the distribution system operator (DSO) 
collects the network service charge from end-users. This money is used to cover e.g. the cost of the new 
investments, the maintenance of electricity networks, the cost of losses and maintaining the stability of the 
power system.  

The network operators typically are split into two main levels: 1) transmission system operator (TSO), who 
operates the high voltage (HV) network and provides the stability of power system, 2) DSO, who operates 
medium voltage (MV) and low voltage (LV) grids. There is no competition among system operators and they 
have to provide service to all end-users in their area. System operators have local monopoly positions due to 
the fact that it is economically ineffective to build parallel electricity distribution networks inside the same area. 
Since there is no competition, the energy authority monitors the network operator profits. Therefore, the 
network tariff can practically represent the network cost. The breakdown of the network service cost is as 
follows: HV network cost, ancillary service cost, MV network cost, LV network cost, and Billing cost. 

Fig. 14 shows two examples of approximate shares of energy bills for a normal house having electric 
heating (annual consumption of 18,000 kWh). The inner plot shows the break down when the house located 
in a city area (the network service cost from Helen, DSO of Helsinki) and the outer plot depicts when the house 
is in a rural area (the network service cost from kajava, one of the most expensive DSO in Finland). It can be 
seen that the energy cost (plus the corresponding VAT) has only 36% - 45% of total electricity cost. The 
network service is responsible for 34% - 47% of the total electricity cost. It is worth mentioning that since VAT 
is proportional to other costs, it is shown separately from the electricity tax. 
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Figure 14. The approximate share of different parts of the energy bill for a normal house with electric heating in the city 

area (inner plot) and rural area (outer plot) of Finland. 

It is worth mentioning that currently there are no feed-in tariff incentives in Finland. It is stoped from 1 November 
2017 for new wind power plants and on 1 January 2019 for biogas and wood fuel power plants. The prosumer 
normally can sell the extra production to the retailer with the hourly price of the wholesale market. 

3.1.4 TSO, DSO 

3.1.4.1 Greece 

Independent Power Transmission Operator (IPTO) 

The Independent Power Transmission Operator (IPTO or ADMIE) S.A. was established in compliance with 
Law 4001/2011 and Directive 2009/72/EC. According to Law 4001/2011, ADMIE undertakes the role of the 
Transmission System Operator (TSO) in Greece. As such, it performs the duties of system operation, 
exploitation, maintenance and development so as to ensure the electricity supply in Greece in a safe, efficient 
and reliable manner.  

ADMIE is the sole owner of the Greek Transmission System, in compliance with the Independent Transmission 
Operator (ITO) model provisioned by Directive 2009/72/EC. Although it is a 100% subsidiary of Public Power 
Corporation (PPC), the ex-monopolist in the Greek electricity sector, ADMIE is entirely independent from its 
parent company in terms of its management and operation, retaining effective decision-making rights, in 
compliance with all relevant independence requirements provisioned by the legislative framework. Its mission 
is to ensure the electricity supply in Greece in a safe, efficient and reliable manner while promoting the 
development of competition in the Greek electricity market and guaranteeing the non-discriminatory treatment 
of System users. 

Regarding flexibility, Greek IPTO is the Balancing Market Operator, where flexibility is procured by the 
Balancing Services Providers (BSPs) to address system imbalances with respect to the prior solution of the 
Day-Ahead and Intra-Day Markets. Balancing Market consists of the a) Balancing Reserve Market, for the ex-
ante procurement of the necessary amount of system reserves by the eligible reserve providers and b) the 
Real-Time Balancing Energy Market, for the activation of balancing energy to address system imbalances in 
real-time. In this context, ADMIE acts as the central counterparty, both in the Balancing Services Procurement 
(with the BSPs) and the Imbalance Settlement (with the Balancing Responsible parties, BRPs), thus 
guaranteeing an adequate provision of all types of Balancing Services at all times and to all locations within 
its area of responsibility. 

Additionally, since 2016 Greek IPTO is the Operator of the Transitional Flexibility Remuneration Mechanism 
(TFRM) that is still in force in the Greek electricity market. TFRM is an auction mechanism that rewards 
capacity availability of dispatchable power plants, which is eligible as flexibility providers on an annual (or 
quarterly) basis. Through the auction, the system procures availability of eligible plant capacities, which results 
into annual (or quarterly) capacity contracts with the plant owners. The plants which are eligible to participate 
are subject to a pre-qualification procedure. The eligible plants can participate in the auction as bidders, 
offering pairs of capacity quantities and prices with accumulated quantity bid being less or equal the amount 
of pre-qualified capacity. The auction winners conclude capacity contracts with the TSO for receiving capacity 
remuneration. Failing to comply with minimum availability requirement specified in the contract, implies 
financial penalties for the power plant up to the amount foreseen annually for remuneration. 

36 %

9 %27 %

7 %

21 %

29 %

7 %

38 %

9 %

17 %

Inner plot: City area     
Outer plot: Rural area

Electrical Energy

Electrical Energy VAT

Network Service

Network Service VAT

Energy Tax + VAT



 D5.1 Initial market analysis and iFLEX business models 
 

 

Document version: 11.0 Page 23 of 95 Submission date: 2021-04-30 

Finally, Greek IPTO is the Operator of the Interruptibility Mechanism for the compensation of interruptibility 
services provided by eligible HV consumers through the conclusion of Interruptible Load Agreements. In 
principle, the EC final decision (7374/2014/EU) compensates certain undertakings located in the Greek 
interconnected system that enter into contracts with the Greek IPTO (ADMIE) to agree to reduce their electricity 
consumption ("load shedding") for a given period of time and given a stated notice time ("Power Reduction 
Order"). As it is common in various European countries (similar schemes are currently implemented in seven 
EU Member States: France, Germany, Ireland, Italy, Poland, Portugal and Spain), industrial users agree with 
the TSO to temporarily reduce (or "interrupt") their electricity demand to cover imbalances in the supply and 
off-take of electricity from the network, in accordance with Directive 2009/72/EC (the "Electricity Directive") 
which states (recital 41) that "…Member States or, where a Member State has so provided, the regulatory 
authority, should encourage the development of interruptible supply contracts." 

Both the TFRM and the Interruptibility Mechanism are expected to be terminated in view of the Long-Term 
Capacity Remuneration Mechanism (CRM) that is currently under formation and is expected to be established 
until the end of 2021. Greek long-term CRM is expected to be formulated as a volume-based and market-wide 
mechanism, where Reliability Options (“ROs”) will be traded in central auctions managed by the Greek TSO 
(ADMIE) (in accordance with the respective mechanism already established in Italy) aimed at procuring the 
quantity of capacity required to ensure generation adequacy and protecting consumers while the market 
evolves.  

Hellenic Electricity Distribution Network Operator (HEDNO) 

The Hellenic Electricity Distribution Network Operator (HEDNO) S.A. was formed by the separation of the 
Distribution Network Department from PPC, according to Law 4001/2011 and in compliance with Directive 
2009/72/EC. It is a 100% subsidiary of PPC, however, it is independent in operation and management retaining 
all the independence requirements that are incorporated within the aforementioned legislative framework.   

Company tasks include the operation, maintenance and development of the electricity distribution network in 
Greece as well as the assurance of a transparent and impartial access of consumers and all network users in 
general.  

HEDNO S.A. is responsible for the development, operation and maintenance under economically 
advantageous terms of the HEDN (Hellenic Electricity Distribution Network), so as to assure its reliable, 
efficient and safe operation as well as its long-term capability to respond to the reasonable needs of the 
electricity, also caring for the protection of the environment and the energy efficiency. In addition, it is 
responsible for the assurance of the users’ access to HEDN with the most economical, transparent, immediate 
and impartial way, so as to execute their activities according to the Management Permit and the Management 
Code of HEDN. 

The absence of appropriate technical infrastructure in the LV network (e.g. smart meters, IT infrastructure) 

does not allow for large-scale provision of flexibility services by small electricity consumers (e.g. households, 

offices, small enterprises). In this context, HEDNO is currently inactive regarding the wide implementation of 

demand response programs in LV consumers. It is expected that the ongoing project related to the 

replacement of all conventional electricity meters (around 7,5 million) with smart meters will enable the large-

scale deployment of demand response programs. This will allow HEDNO to actively procure flexibility services 

by millions of electricity consumers, thus transforming HEDNO to an active player in the wholesale and retail 

electricity market. 

3.1.4.2 Slovenia 

TSO 

The Slovenian transmission electricity network is owned by the system operator, the company ELES, d.o.o., 
who also manages the network. 

The Slovenian transmission network consists of facilities with voltage levels of 110 kV, 220 kV and 400 kV. 
These facilities are predominantly overhead lines (transmission lines) and distribution-transformer stations. 
The Slovenian transmission network also consists of a few shorter cable lines. All major Slovenian production 
units are connected to it. All five public distribution networks are supplied from this network for domestic needs. 
In addition, some of the largest Slovenian electricity consumers are directly supplied from it. 

The Slovenian transmission network is also well integrated into the European electricity system, as it is 
connected to the networks of neighboring countries Austria, Croatia, and Italy by power lines, while the 
connection with Hungary is still in the preparation phase. These connections have a significant impact on the 
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safety of the Slovenian electricity system, as they enable mutual assistance in the event of operational 
problems. In the period after the opening of the market, these connections are largely used for cross-border 
trade in electricity, mainly since Slovenia is located among countries with very different wholesale electricity 
prices. 

The transmission system operator must always ensure a balanced flow of energy, which is reflected in the 
balancing of operating and reactive power. The active power - frequency and reactive power - voltage ratios 
are used. When compensating for active power, the reserve for frequency maintenance (hereinafter RVF), 
automatic frequency recovery reserve (hereinafter aRPF) and manual frequency recovery reserve (hereinafter 
rRPF). The required energy is provided by system balancing services. These are already paid flexibility 
services. On the basis of annual or multi-annual tenders, the system operator concludes direct contracts with 
major production units, aggregators and consumers that provide aRPF and rRPF services. Both the readiness 
to perform system services and their activation are payable. RVF is not currently a paid service, but all units 
connected to the 110 kV, 220 kV and 400 kV network are obliged to perform it in accordance with the 
legislation. 

The system operator purchases the balancing energy of the replacement reserve (hereinafter RN) for the 
purpose of releasing the regulatory ranges aRPF and rRPF on the balancing market of the market operator 
for the needs of the control area of the Republic of Slovenia, in accordance with the Rules for Balancing the 
Electricity Market. The market operator (Borzen d.o.o.) determines the list of products (in cooperation with the 
system operator) and the procedure for activating offers on the balancing market of the market operator. The 
system operator purchases the required amount of balancing energy through the trading platform, followed by 
the activation of offers and the supply of balancing energy by registering a closed contract with the market 
operator. 

Most of these frequency system services are still provided by conventional sources of flexibility today. In the 
future, it will increasingly be possible to use the resources of more numerous but smaller network users, 
combined and coordinated by aggregators, to provide system services by providing flexibility services. 
Frequency system services are not limited locally. 

They can be performed by all appropriate (qualification procedure) consumer or production units within the 
electricity system. This also includes all units connected to the distribution network (the system operator 
explicitly regulates the aggregation of sources connected to the distribution system in the new rules) and are 
thus only indirectly connected to the transmission network, which requires appropriate coordination between 
the respective electricity operators. 

Non-frequency system services for the needs of the system operator are location-based with the location in 
the network. Flexibility services for the needs of the system operator could in the future also include 
cooperation in voltage regulation, network capacity management, congestion management as well as 
managed island operation. 

 DSO 

The distribution network is connected to the transmission network via distribution and transformation stations. 
It consists of transformer stations and power lines of various voltage levels (110 kV, 1-35 kV and 0.4 kV), which 
are intended for the distribution of electricity to end customers. Smaller electricity producers are also connected 
to the distribution network. 

The distribution system operator, the company SODO d.o.o., performs the economic public service of the 
electricity distribution operator on the territory of the Republic of Slovenia. It provides more than 933,000 users 
of the distribution network in Slovenia with a reliable, safe and efficient electricity supply. 

 Pursuant to the contract on the lease of electricity distribution infrastructure and the provision of services for 
the electricity distribution system operator, the following distribution companies carry out distribution activities 
on behalf of SODO: 

a) Elektro Celje, d.d., 

b) Elektro Gorenjska, d.d., 

c) Elektro Ljubljana, d.d., 

d) Elektro Maribor, d.d. and 

e) Elektro Primorska, d.d. 
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 The basic task of the distribution operator is to ensure the uninterrupted supply of electricity to customers and 
to ensure the uninterrupted use of the network to other users, such as distributed sources. The voltage 
parameters at the point of connection to the mains must comply with the standards. 

When operating the distribution network, it is essential to ensure appropriate voltage profiles and to prevent 
overloading of individual network elements (e.g. lines, transformers). The classical approach to network 
operation is based on passive network users who do not participate in network operation. This means that the 
network needs to be dimensioned significantly richer, which means larger investments in network 
infrastructure. In an alternative approach, active network users use flexibility to provide voltage regulation, 
network capacity management (congestion prevention, loss reduction), congestion management, as well as 
island operation. By using flexibility, it is also possible to shift investments in distribution network infrastructure. 
However, caution is needed, as despite the use of flexibility, it is necessary to ensure the modernization and 
development of distribution networks. Flexibility services are suitable for solving problems in distribution 
networks that occur only occasionally and to a limited extent. 

The provision of flexibility services for the needs of the distribution operator is limited locally and is carried out 
only in parts of the distribution network where necessary. Therefore, information about the location of the 
service is crucial for the distribution network. In such a part of the network, the provision of flexibility services 
to other flexibility users is only possible if they support the effects that the distribution operator wishes to 
achieve by providing flexibility services. Such a restriction shall apply as long as those flexibility services 
necessary for the smooth operation of the distribution network are provided for the needs of the distribution 
operator. This category certainly includes the prevention of overloading of network elements and the provision 
of voltage profiles. 

3.1.4.3 Finland 

TSO 

The Finnish Transmission System Operator is Fingrid, whose owners are the Finnish state and Finnish pension 
insurance companies. The mission is to secure the supply of energy in the Finnish society in all circumstances 
and to promote a clean, market-based power system. 

The Finnish power system is part of the joint Nordic power system. Electricity is constantly flowing from one 
country to another, and Finland is also connected to the Central European power system through electricity 
transmission connections. Finland also has transmission connections to Russia and Estonia. These cross-
border connections safeguard the power system’s security even in the coldest winters. On the other hand, 
sufficient transmission connections are also the best guarantee of a functioning electricity market. 

Fingrid has two main services: Main grid services and Electricity market service. The aim of the grid services 
is to secure a reliable transmission system capable of meeting the needs of electricity companies and energy-
intensive industry. The grid services include: 

- Connection to the main grid. Fingrid implements the main grid connections that our customers, 

including DSOs, need. Fingrid ensures that the main grid and the customer networks are compatible. 

We guarantee the electricity transmission capability at the connection points. 

- Network design. Fingrid develops the main grid by anticipating the needs of customers and society. 

- Electricity transmission and the use of the electricity system. Fingrid ensures that the electricity 

system of Finland functions reliably 24/7. Maintenance measures and transmission outages are 

planned carefully in advance. Fingrid also prepares for exceptional conditions. 

 
In addition to the grid services, Fingrid offers all market participants a unified bidding area in Finland and the 
benefits of open European electricity markets. The market services include: 

- A unified electricity market. Ensure that Finland is a single bidding area and offer access to the 

European electricity market using its cross-border connections. In this regard, it provides the highest 

transmission capacity possible for the market continuously and develops the rules of the market. 

- Reserve market. Maintain and develop the marketplaces for reserve and balancing power. 

- Balance services. Determine electricity balances and provide imbalance power for the balance 

responsible parties. 

https://www.fingrid.fi/en/grid/grid-connection-agreement-phases/
https://www.fingrid.fi/en/grid/development/
https://www.fingrid.fi/en/grid/power-transmission/
https://www.fingrid.fi/en/electricity-market/market-integration/
https://www.fingrid.fi/en/electricity-market/reserves_and_balancing/
https://www.fingrid.fi/en/electricity-market/balance-service/
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- Datahub services. Develop an effective platform for information exchange for parties operating in the 

retail market. 

- Guarantees of origin. Guarantee the origin of electricity for renewable forms of energy. 

- Open data on the electricity market. Provide information on the electricity market openly and free of 

charge. 

DSO 

Finland has about 80 distribution network companies, which develop and operate the distribution system. The 
high voltage distribution systems are operated by 10 companies, which are managing the connection between 
the main transmission grid and the distribution networks in Finland.  

Finland's largest DSOs are Caruna Oy, Elenia Verkko Oyj and Helen Sähköverkot Oy. In total, the fifteen 
largest DSOs in Finland cover more than 70% of the distribution networks, electricity users and the companies' 
turnover. The smallest electricity network companies in Finland operates in the territory of one municipality 
and serve a few thousand customers. Most DSOs in Finland are owned directly or indirectly by municipalities. 

3.1.5 Retailer 

An electricity retailer (henceforth, “Retailer”) has been among the key participants in the electric ity market, as 
it acts as intermediary between electricity producers and consumers and, in principle, operates as an entity 
that is independent of any generation or distribution company. The core business of the Retailer is to purchase 
energy from various resources (through bilateral contracts with conventional and RES producers and/or 
imports, directly from the wholesale market, etc.) and resell it to end-consumers through differentiated and 
competitive retail contracts aiming at the maximization of its own profits and market share. 

3.1.5.1 Greece 

Law 3426/2005 promoted the acceleration of the liberalization of the Greek electricity market within the 
framework of the harmonization to the provisions of Directive 2003/54/EC (2nd EU Energy Package). Among 
others, it introduced the full opening of the electricity market and since July 2007 all end-consumers have had 
the right to freely choose their electricity supplier (retailer).  

A growing number of electricity retailers has entered the market since then, especially after July 2013, when 
retail electricity prices became fully liberalized. The only retail tariffs that still remain regulated are those under 
Public Service Obligations, i.e. the social tariffs (equal to all vulnerable customers who meet the requirements 
set by Ministerial decree) and the prices offered under the Supplier of Last Resort and Universal Service 
Supplier services. 

According to the latest available data (Jan 2021), the retail market share of the ex-monopolist Public Power 
Corporation (PPC) is currently equal to 66.6%, although 18 private alternative suppliers are now active in the 
retail market. There are five main alternative suppliers, each with a market share of 2.7 – 7.5%, and the rest 
of alternative suppliers (thirteen companies) have gained a total share of 9.2% so far. Figure 15 illustrates the 
current market shares of the six largest electricity suppliers in Greece. 

 

https://www.fingrid.fi/en/electricity-market/datahub/datahub-services/
https://www.fingrid.fi/en/electricity-market/guarantees-of-origin/
https://www.fingrid.fi/en/electricity-market/electricity-market-information/
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Figure 15. Electricity retailers with largest market shares in Greece (January 2021) 

Although there are plenty of competitive products and services provided by the vast majority of the alternative 
electricity suppliers, Regulatory Authority for Energy has identified that end-consumers are reluctant to switch 
supplier. Customer inertia, market inequality, regulatory disincetivization and the complexity of understanding 
the electricity bill, including several non-electricity related items, such as municipal tax, television use charges 
and other costs, have been identified as possible barriers to changing electricity supplier. 

Regarding gas market, the delayed opening of the wholesale market and structural competition issues have 
been the main reasons for the sluggish development of the gas market in Greece. Until recently, at the 
wholesale level there have been limited supply options with subsequent effect on prices and portfolio 
diversification. Similarly, the limited competition at the supply side has also delayed the retail market opening, 
as retailers could not diversify their supply portfolio, having practically the option to purchase gas only through 
the Public Gas Corporation (DEPA) until recent years, with the exception of LNG shipments. However, an 
increasing number of electricity retailers have recently been granted licenses to become alternative suppliers 
in the retail gas market also. Gas supply prices are now also completely deregulated, while transmission and 
distribution tariffs are regulated. Most retailers offer combined (electricity and gas) competitive products to all 
end-consumers categories in order to expand their customer portfolio and, thus, increase their market share 
in both sectors. 

3.1.5.2 Slovenia 

The electricity market in Slovenia was opened in 2001, for business customers at metering points that 
exceeded 41 kW of connected power. In 2004, the market was liberalized for all measuring points of business 
customers. 

With the complete opening of the electricity market (1 July 2007), i.e. also for households, electricity has 
become a marketable commodity. Prior to that, distributors had a monopoly position on their distribution 
network. Now the market in Slovenia is completely open, which means that all customers are free to choose 
their electricity supplier. Distribution and supply of electricity are separate, so the choice of supplier does not 
affect the quality of supply. 

In Slovenia we have 22 active suppliers in the retail market, supplying 960,051 customers in 2019. ECE is 
second largest supplier in Slovenia.  

The exchange of data between suppliers and DSO takes place through a single entry point. Larger amounts 
of data can be exchanged through online services, which suppliers incorporate into their information system. 
This saved a lot of time and the quality of the data is better and the possibility of errors is significantly lower. 

 

Figure 16. Electricity retailers with largest market shares in Slovenia 2019 (www.agen-rs.si) 
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According to the purchasing power standard, the electricity supply price for typical household customers in 
Slovenia was below the EU average in 2019. 

3.1.5.3 Finland 

The electricity market Act was passed in Finland in 1995 and since then the electricity market was gradually 
opened to competition. Since late 1998, all electricity users, including private households, have been able to 
choose their preferred electricity supplier (retailer). 

There are approximately 75 electricity retailers in Finland. The electricity market also allows electricity 
consumers to practice small-scale electricity production and sell the energy on the market. Thus, households 
are becoming active players in the electricity market. 

3.1.6 Balancing Service Providers and Balance Responsible Parties 

3.1.6.1 Greece 

In Greece, besides Greek TSO (ADMIE) who is the central Balancing Market Operator, the stakeholders 
associated with the operation of the Balancing Market are separated in two main groups, namely Balancing 
Service Providers (BSPs) and Balance Responsible Parties (BRPs).  

The Entity is a physical unit or a portfolio of physical units which is subject to Imbalance Settlement. Each 
Entity bears a Market Schedule as a result of its participation in the previous wholesale market segments 
(Forward, Day-Ahead and Intra-Day Markets). 

The Entities are differentiated in Balancing Service Entities (BSEs) and Balance Responsible Entities (BREs). 
The Balancing Service Entities are represented by BSPs, whereas the Balance Responsible Entities are 
represented by BRPs. A Participant can simultaneously be BSP for some Entities and BRP for other Entities 
for which it is the Registered Participant in the respective Entities’ registries. For instance, this is the case of a 
vertically integrated energy company that owns conventional generating units (BSEs), dispatchable RES 
portfolio (BSE), non-dispatchable RES portfolio (BRE) and non-dispatchable load portfolio (BRE). 

The Balancing Service Entities (BSEs) are qualified to provide Balancing Energy and/or Balancing Capacity 
and comprise of the following categories: 

- Generating Unit: A conventional dispatchable generating unit with an installed capacity above 5 MW, 
which can provide Balancing Services to the Transmission System Operator. This category includes 
also the Dispatchable CHP Units above 35 MWe, as referred to in the Independent Transmission 
System Operation Code. A Generating Unit is represented by a Producer 

- Dispatchable RES Portfolio: A portfolio of individual RES Units, comprising a set of physical RES units 
having concluded a Contract for Differential State-Aid Support with the RES and CHP Unit Registry 
Operator, of a specific RES technology connected at a specific Bidding Zone, which, based on its 
technical capability, can provide Balancing Services on a portfolio basis to the Transmission System 
Operator. A Dispatchable RES Portfolio can be represented by a RES Producer, a RES Aggregator 
or by the Last Resort RES Aggregator.  

- Dispatchable Load Portfolio: A portfolio of individual loads connected at a specific Bidding Zone, which 
can provide Balancing Services on a portfolio basis to the Transmission System Operator. A 
Dispatchable Load Portfolio is represented by a DR Aggregator or a Self-Supplied Consumer. A 
Dispatchable Load Portfolio can include one or more individual loads. 

The Balance Responsible Entities (BREs) include all aforementioned BSEs and the following Entities: 

- Non-Dispatchable RES Portfolio: A portfolio of individual RES Units, comprising a set of physical RES 
units having concluded a Contract for Differential State-Aid Support with the RES and CHP Unit 
Registry Operator, of a specific RES technology connected at a specific Bidding Zone that cannot 
provide Balancing Services to the Transmission System Operator. A Non-Dispatchable RES Portfolio 
is represented by a RES Producer or by a RES Aggregator. 

- Non-Dispatchable Load Portfolio: An individual load or a portfolio of individual loads, which cannot 
provide Balancing Services to the Transmission System Operator. A Non-Dispatchable Load Portfolio 
is represented by a Supplier or a Self-Supplied Consumer. 

- RES FiT Portfolio: A portfolio (aggregation) of RES units of a specific RES technology and connected 
at a specific Bidding Zone, remunerated under a Feed-in Tariff system, which does not provide 
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Balancing Services to the Transmission System Operator. A RES FiT Portfolio is represented by the 
RES and CHP Units Registry Operator. 

The latest wholesale Market Schedule of each Entity in the responsibility area of the TSO is notified to the 
TSO and considered as binding thereafter, thereby incurring the Entity’s responsibility for delivering such 
schedule in real-time operation (this defines the notion of Balance Responsibility). 

The binding nature of the Market Schedules is established by penalizing any schedule deviations in real-time 
for all BREs, as follows: 

- The Non-Dispatchable Entities (e.g., Non-Dispatchable Load Portfolios, Non-Dispatchable RES 
portfolios, etc.) are penalized for their imbalances in real-time operation, which are calculated as the 
difference between their real (metered) quantities and their Market Schedules. 

- The Dispatchable Entities acting as BSPs (e.g., Generating Units, Dispatchable Load Portfolios) 
receive real-time Dispatch Instructions by the TSO, which incorporate the Balancing Energy activated 
over their Market Schedules (instructed deviations); they are then penalized for their imbalances, 
which are calculated as the difference between their real metered quantities and their real-time 
Dispatch Instructions (uninstructed deviations). 

In this context, all Entities (whether they are BSPs or not) are considered as BRPs, which shall be penalized 
for their imbalances through an appropriate Imbalance Settlement process. 

 Figure 17 provides a graphic representation of the basic elements of the Balancing and Ancillary Services 
Market, and emphasizes the central role of the TSO. More details on the structure and operation of the 
Balancing Market in Greece are provided in Section 3.4. 

 

 

Figure 17. Basic elements and interrelations of the Balancing and Ancillary Services Market in Greece 

3.1.6.2 Slovenia 

The Slovenian organized electricity market is basically divided into wholesale and retail markets. The retail 
market consists of suppliers and customers who enter open contracts, with which the quantities of supplied 
energy and the time course of delivery are not determined in advance. Customers pay for the supplied energy 
on the basis of the actual amount of electricity consumed, measured by appropriate meters. Participants 
(traders and suppliers) participate in the wholesale electricity market, concluding closed contracts with each 
other. A closed contract is a contract by which the amount of electricity supplied is predetermined for each 
time interval. This means that such a contract is independent of the amount of electricity actually supplied. 
Deviations of quantities from the closed contract with the actually delivered ones are the subject of the balance 
sheet. 

Electricity trading on the Slovenian market takes the form of bilateral trading, in which contracts are usually 
concluded for periods longer than one day, and trading on the stock exchange, with which day-ahead contracts 
are concluded. We also have an intraday market and a balancing market. The intraday market starts trading 
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after the end of the day trading in advance. Unlike day-ahead trading, which takes place on the principle of 
auction trading (all buy and sell offers are combined in the supply and demand curve after the end of trading, 
and their intersection determines the market even), intraday trading is based on the online trading principle, 
which means that the deal is done as soon as supply and demand meet at some point. In the last hour before 
the start of delivery, the intraday market is transformed into a balancing market, in which the transmission 
network operator acts as the only buyer of balancing energy (positive or negative). While the day-ahead market 
is traded for every hour of the day, we have a 15-minute market interval in addition to the hourly market in the 
intraday market and the balancing market. 

According to the energy legislation in Slovenia, the operator of the Slovenian electricity market, the company 
Borzen d.o.o., is obliged to record all contracts concluded on the organized market. Thus, the market operator 
records all contractually agreed obligations in which electricity is bought or sold in Slovenia or energy is 
transferred through the regulatory area. This includes recording all contracts concluded between the members 
of the balance scheme, all export and import closed contracts and transactions concluded on the stock 
exchange. In addition, Borzen also records contracts between suppliers and customers and electricity 
producers in the form of operational production and consumption forecasts. 

Balancing Service Provider and Balance Responsible Parties can provide expected daily revenues if their 
realization of production and consumption are in line with the forecast profiles. Penalties must be paid in case 
of deviations. The use of flexibility by network users makes sense if the cost of flexibility services is lower than 
the cost of penalties for deviations. Balance Responsible Parties can also use the flexibility services of network 
users to do so encourage network users to use energy at intra-day intervals, when energy prices in the market 
are lower. With active and current participation of the balance group in the electricity market, it is also possible 
by using flexibility services encourage changes in the consumption and production of electricity by users 
network in the event of rapid price changes. Balancing Service Provider and Balance Responsible Parties can 
thus generate surpluses according to the announced profile, which can then, at a significantly higher price than 
the penalties for derogations, sold in the market. The Balancing Service Provider and Balance Responsible 
Parties could do the same in the case of a larger one falling prices, where flexibility services could also 
encourage lower energy consumption prices. In the described cases, it is about improving the business results 
of the balance group, which they are enabled by the provision of flexibility services to network users. That 
would be it it makes sense to ensure that payment for the provision of services is flexible in proportion to the 
balance group revenue generated by this service. Such the approach could significantly increase interest in 
providing flexibility services and possibly also to purchase additional devices such as energy storage devices. 

The implementation of flexibility services for the needs of the Balancing Service Provider and Balance 
Responsible Parties are not locally dependent and can be implemented anywhere on the network. 

3.1.6.3 Finland 

In Finland, Fingrid (Finnish TSO) is responsible for maintaining a continuous power balance and for the nation-
wide imbalance settlement. However, each party operating in the electricity market must take continuous care 
of its power balance, i.e. the party must maintain a continuous power balance between its electricity 
production/procurement and consumption/sales. In practice, an electricity market party cannot do this by itself, 
which is why it must have an open supplier which balances the power balance of the party. A party whose 
open supplier is Fingrid is referred to as a balance responsible party. 

The open delivery between Fingrid and a balance responsible party is agreed upon through a balance service 
agreement, whose terms are public and equal to all. Besides, the balance responsible party signs an imbalance 
settlement agreement with eSett Oy, which is the company that providing imbalance settlement services to 
electricity market participants in Denmark, Finland Norway, and Sweden. The eSett company is jointly owned 
by the four Nordic TSO and takes over the operational responsibility for the imbalance settlement and invoicing 
of the market participants. The detailed instruction and rules for participants in the imbalance settlement market 
of the Nordic area can be found in the handbook published by eSett (eSett, 2020).  

3.1.7 Aggregator 

An Aggregator is a grouping of agents in a power system (i.e., consumers, producers, prosumers or any mix 
thereof) to act as a single entity when engaging in power system markets (both wholesale and retail) or selling 
services to the Market and/or System Operator (MIT, 2016). 

Aggregators are usually separated in two categories regarding the group of assets/agents that they represent, 
namely RES Aggregators (representing renewable energy sources plants, either dispatchable or non-
dispatchable) and Demand Response (DR) Aggregators (representing dispatchable loads that can contribute 
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to the provision of demand response services as well as energy storage facilities). However, it is also possible 
that a single Aggregator manages both generation and consumption assets, depending on the established 
country-specific regulatory framework. 

The role of the DR Aggregator is viewed as critical for the participation of DR resources in the markets, since 
it successfully handles multiple issues that individual loads face and consequently work as deterring factors 
for their participation. More specifically, by aggregating different loads of varying characteristics, the DR 
Aggregator manages to: 

- Minimize the unpredictability of individual dispatchable loads, through diversification of the load 
portfolio, treated as a single source. The diversification of the aggregated loads ensures that the 
committed capacity will be delivered even if some individual loads may not be able to perform. 

- Make the separation of consumers’ voltage level unnecessary, since the technical characteristics of 
multiple individuals are grouped together under a single (equivalent) load and are provided to the 
electricity system / market as such. 

- Remove prequalification and testing requirements from “small” consumers that would otherwise find it 
difficult to offer their load flexibility to the market; however, a DR Aggregator’s success is entirely 
dependent upon the successful participation of individual dispatchable loads in the respective DR 
programs. 

- Provide the required communication / technical infrastructure (hardware and software), in order to be 
able to receive signals for load curtailment (from the TSO) as well as metering 
capabilities/infrastructure to determine the magnitude of load curtailed, that would otherwise would 
have to be possessed by each individual alone. 

The role of the DR Aggregator can be played by the Load Representative, however, cases from various EU 
markets have shown that for the DR aggregation service to be successful and lead to market growth, the DR 
service should be preferably unbundled from the sale of electricity. As such, and in order to enable the 
participation of independent aggregation service providers, the relationship between the Load Representatives 
(equivalently, “Retailers”), Balancing Responsible Parties (BRPs) and the independent DR Aggregators must 
be clearly defined. Standardized processes for information exchange, transfer of energy, and financial 
settlement between these parties constitute a critical requirement, in order to facilitate the smooth functioning 
of the electricity markets 

3.1.7.1 Greece 

In Greece, RES Aggregators and DR Aggregators are separate entities that participate independently in the 
various segments of the wholesale electricity market. Specifically, according to the current legal and regulatory 
framework of the Greek electricity market, RES Aggregators are allowed to participate in the Day-Ahead 
Market, Intra-Day Markets and Balancing Market, while DR Aggregators are allowed to participate only in the 
Balancing Market for the provision of balancing services. 

Regarding RES Aggregators, the commercial management of Renewable Energy Sources (RES) has recently 
changed drastically. According to the European Commission’s State Aid Guidelines for the Environment and 
Energy (2014-2020), new RES producers must be reimbursed through market-based mechanisms and be 
subject to balancing costs if production forecasts differ from actual production levels.  

Towards this direction, Law 4414/2016 established the transition to the direct participation of RES units (above 
certain thresholds of installed capacity) in the wholesale electricity market, in the balancing mechanism and 
the imbalance settlement carried out by the Greek Independent Power Transmission Operator (ADMIE), 
including an additional premium on the market clearing price (through a “Contract for Differential State-Aid 
Support” – or “Feed-in Premium Contract”). Thus, RES producers will gain increased incentives to be 
competitive, while at the same time they will undertake the responsibility of forecasting their production 
accurately, namely they will be financially responsible for the additional balancing cost of the power system 
when this is caused by imbalances between their forecasts and their actual production. 

The above framework, in combination with the adaptation process of the Greek market to the European 
electricity Target Model, implies a direct decentralization of procedures which, until now, were under the central 
control of the IPTO. In other words, the balancing responsibility is transferred from the IPTO to individual RES 
producers. RES Aggregators, through which many RES producers participate in the market and in the 
balancing mechanism within larger portfolios, will play an important role in this context. The contribution of 
RES Aggregators will be important in limiting the deviations between forecasts and real power output, due to 
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the phenomenon of spatial dispersion that mitigates significantly the uncertainty and variability of RES plants’ 
production. 

Regarding DR Aggregators, the legal framework has already introduced the concept of DR Aggregators. 
However, the everyday participation of DR Aggregators in the Balancing Market is not technically feasible yet, 
since the related regulatory framework and detailed technical decisions pertaining various operational aspects 
regarding the participation of DR in the Balancing Market (e.g. definition of baseline methodology) are still 
under formulation and are expected to be finalized by the end of 2021. This delay is also advocated by:  

- the extension of the interruptibility mechanism for the compensation of interruptibility services provided 
by eligible HV consumers through the conclusion of Interruptible Load Agreements, which is supposed 
to be terminated in September 2021, and 

- the lack of appropriate IT infrastructure (e.g. smart meters), which would allow for real-time access to 
massive electricity consumption data, further aiming at the extended deployment of demand response 
programs for end-consumers that are connected to both MV and LV distribution networks. 

3.1.7.2 Slovenia 

The flexibility service of smaller production and consumer units cannot be used directly to provide ancillary 
services, as the availability, power and energy of these units are insufficient to conclude direct contracts with 
TSOs, Balance Responsible Parties or DSOs or direct participation of smaller customers in organized markets 
cost and complexity. Therefore, as an intermediary between the user of flexibility services and smaller flexibility 
service providers, the aggregator appears as a new role in the market. This aggregates the offers of flexibility 
service providers and thus overcomes the stated obstacles or enables the customer indirect access to the 
regulated market. For its operation, the aggregator needs an appropriate communication connection with users 
and providers of flexibility services, appropriate software for conducting trades and, of course, trading rules. In 
doing so, the aggregator aggregates (collects) demand for the provision of flexibility services, and the 
transactions themselves are concluded on the flexibility market. 

Flexibility services can be performed at different time intervals and require different response times. The 
aggregator's communication links with users and flexibility service providers must also be adapted to this. If 
flexibility services were to be used, for example, for the RVF service, extremely fast and reliable communication 
links and instantaneous responses would be required, while flexibility-based services require aRPF and rRPF 
services within seconds and minutes. In all cases, flexibility service providers are activated immediately or in 
a very short time, which is in principle not related to typical daily production and consumption profiles (15-
minute profiles available in the NMS). The same applies to the activation of service providers by Balance 

Responsible Parties in the event of current changes in prices on the energy market. In the context of response 
time requirements and related data exchange, it is necessary to verify whether a reliable Internet connection 
compatible with the universal broadband internet access service is sufficient for communication or whether 
other appropriate communication should be provided. A completely different category includes flexibility 
services that can be predicted a few hours in advance, usually based on production and consumption profiles, 
weather conditions, time of day, day of the week and month, and month of the year. To provide such flexibility 
services, existing internet or other, relatively slow communication links are quite sufficient. 

Several aggregators can operate on the market at the same time. Because a particular market participant can 
perform several roles, we distinguish between an independent aggregator (the entity performs this role 
exclusively) and a supplier (or Balance Responsible Party), which also performs the role of aggregator. 

The relationship between the independent aggregators and retailers or the Balance Responsible Parties 
depends on the model of aggregation or related rules. When introducing a flexibility market, e.g., ensure that 
energy supply contracts should not also be linked to the provision of flexibility services, as this restricts the 
independence and competition between different aggregators: this would mean that balancing groups would 
gain a monopoly over the provision of flexibility services through energy supply contracts. network users. 
Resource aggregation in the context of one or more independent aggregators may at the user level result in 
several balance contracts of different entities on the same connection. 

According to the Energy Agency, it is necessary to provide a coherent normative framework in which the 
aggregator will be able to provide services to any potential customer and will ensure that all interested 
stakeholders are sufficiently informed and, if necessary, compensated for the aggregator's actions. The 
aggregator framework needs to be integrated with existing market mechanisms, while introducing new markets 
if they are not already in place (eg local markets for congestion management and capacity management). By 
introducing an optimal aggregation model and standardizing market processes and data exchange, it is 
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possible to provide all market participants with easy access to the market with flexibility, while eliminating the 
need for bilateral agreements between an independent aggregator and a supplier (OBS). market flexibility. 

3.1.7.3 Finland 

In Finland, there is no distinction between RES and DR aggregators.  

The aggregation of different resources is already permitted in all electricity marketplaces in Finland. 

At the moment, independent aggregators can provide frequency-controlled reserves (FCR-N, FCR-D and FFR) 
and a pilot project tests their participation in the balancing energy markets (mFRR) There is not yet a legal 
framework for the independent aggregation in place. (Fingrid,a) 

Business models of the aggregators can be divided into three categories based in (Ohrling, 2019) 

- balance-responsible aggregator archetype. This business model is based on aggregating loads into 
electricity market places by balance responsible parties, usually energy companies. These services 
are already at realized stage, 

- independent aggregator archetype. In this business model, the aggregator provides bids to the 
electricity market without balance responsibility. This is a new area where the services are mostly at 
concept level, 

- sub-aggregator archetype. This business model provides aggregation service for the aggregators and 
doesn’t itself directly participate in the markets. 

3.1.8 ESCO companies 

Energy Service Companies (ESCOs) are specialized companies in energy issues with sufficient expertise and 
experience, with the required funds and undertake interventions to improve energy efficiency and energy 
savings at final consumers' premises. The company's remuneration is mainly derived from the energy savings 
(which should be verified) and hence the reduction in the cost of the customer's cost.  

The first ESCOs were created in the period of the energy crisis of 1970 in the U.S. and Canada. The European 
Union Directive 2006/32/EC set the legal basis for the establishment of ESCOs in the EU Member States. 

3.1.8.1 Greece 

The ESCO market in Greece remains negligible. Given the very small size of the existing ESCOs in Greece, 
there is much more potential for partnerships (i.e industrial and manufacturing associations) than competition. 
Various policy developments have been put in place, addressing some important barriers: Law 3855/2010 
describes the context and principles of an Energy Performance Contract (EPC), provides a model contract, 
and prescribes the allocation of obligations and responsibilities between the ESCO and the client, while 
Ministerial Decision D6/13280/07.06.2011 provides further insights on Operation, Register, Code of Conduct 
and related provisions for energy service providers and new financial support measures promoting the use of 
ESCOs. Despite these developments, the Greek ESCO market remains stagnant, with very few projects 
implemented (A-D. Braimioti, 2019). 

A registry of ESCOs is available at www.escoregistry.gr, managed by the Directorate of Energy Policy and 
Energy Efficiency of the Ministry of Environment, Energy and Climate Change. The registry contains 
information on ESCOs, either as natural or legal persons.  

As a remark, many ESCOs have shown interest in improving energy efficiency through EPCs by implementing 
relevant interventions. 101 application forms have been submitted by businesses, while 209 application 
processes are in progress. 

In order to boost the market, pilot projects are planned, and the involvement of JESSICA is foreseen. In this 
context, JESSICA is a modern financial engineering instrument, and its scope is the ‘‘recyclability” of Structural 
Funds’ financial resources through a mechanism which will provide funding – equity, loans and guarantees – 
to eligible urban development projects, and will utilize the returns – for instance loan repayments – to reinvest 
in new urban development projects, thereby bolstering sustainability. Energy efficiency improvements seems 
to be one of the areas that JESSICA should focus on in the case of Greece, considering that energy efficiency 
constitutes a major component of sustainable urban development. 

http://www.escoregistry.gr/
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Support and monitoring of these projects will be provided in order to standardize procedures and remove 
regulatory barriers to the implementation of energy efficiency measures in public sector buildings through 
EPCs. 

3.1.8.2 Slovenia 

The Energy Efficiency Directive (2012/27 / EU) in point (c) of Article 18 (1) provides that Member States shall 
promote the market for energy services and access to that market for small and medium-sized enterprises 
(SMEs) by publishing and regularly update the list of available energy service providers. 

With the adoption of the Energy Act, the concept of energy contracting was also implemented into Slovenian 
law in point 29 of Article 4, where the law repeats the diction of the concept of "contractual provision of energy 
savings", as written in the Energy Efficiency Directive, but the Energy Act in the continuation, the institute of 
contractual provision of energy savings is not regulated in more detail. 

The Ministry of Infrastructure published Guidelines for the implementation of energy efficiency improvement 
measures in public sector buildings according to the principle of energy contracting. The guidelines provide 
explanations, instructions and recommendations for the implementation of energy efficiency improvement 
measures in public sector buildings according to the principle of energy contracting. 

Energy contracting is defined as a contractual reduction of energy costs, which is not only a method of 
financing, but is a contractual model that, in addition to planning and installation of new devices, also includes 
financing, operation and control, servicing and maintenance, troubleshooting and motivating energy 
consumers. It is based on a more or less extensive contract concluded for an agreed period of time between 
the owner of the infrastructure or devices that use energy and the energy service company, the contractor. 

In the context of energy contracting, according to practice on the market, contracts are concluded for a period 
of 5 to 15 years. The contractual period depends on the amount of the investment and the anticipated anergy 
and financial savings. Theoretically, the minimum contract duration is determined by payback calculation. The 
maximum duration of the contract depends on the set of measures and the financing conditions that the 
provider of measures can offer for the implementation of the investment. 

At the ministry responsible for energy, the list of energy service providers that already provide energy 
contracting services according to the model of contractual provision of energy savings is published. Currently 
six ESECO companies are registered for offering energy contracting services on the Slovenian market. 

The list of ECSO companies includes all energy service providers who have already successfully implemented 
investment measures to ensure energy savings and provide energy contracting services according to the 
model of contractual provision of energy savings. The list is regularly updated, and interested energy service 
providers must submit a completed Application Form and the relevant proof, ie as submission of a reference 
project with a properly completed form Reference certificate, which shows that the energy service provider 
already provides such a service. 

3.1.8.3 Finland 

In order to support the ESCO projects in Finland, there is an energy aid, which aims to promote the 
development of innovative solutions for replacing the energy system with a low-carbon alternative in the long 
term. In Finland, Business Finland is responsible for support of the following activities under energy aid funding: 

1) the production or use of renewable energy, which in turn promotes new technology and its commercial 
utilisation involves investments in a new plant, or is a replacement investment that significantly 
increases the production volumes of renewable energy or that allows the achievement of some other 
positive energy impact that complies with the goal, 

2) energy savings or improving the efficiency of energy production or use and the purpose of which is 
not to fulfil an obligatory environmental obligation is not a compulsory energy audit that companies 
must carry out under the Energy Efficiency Act (1429/2014), 

3) otherwise replacing the energy system with a low carbon one. 

Energy aid is discretionary, and priority is given to projects involving new technology. The aid can also be 
considered for projects using conventional technology, with priority for well-prepared projects and carefully 
compiled aid applications. In this regard, the energy aid can support the investments promoting energy savings 
and energy efficiency when the ESCO service is used (up to 25%). 
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As a general rule, support for conventional technology projects will only be granted to those who have signed 
energy efficiency contracts. By way of exception, investment aid for conventional technology projects carried 
out with the ESCO service may also be granted to a company or entity not covered by an energy performance 
contracting. In that case, the maximum amount of aid is 15%. There are no conditions affecting the eligibility 
of the project for the length of the service or contract period of the ESCO project. 

Support for conventional technology for energy-saving projects shall not exceed 20% for companies and 
entities that have signed an energy efficiency agreement. If the company or entity that has joined the energy 
efficiency agreement carries out the conventional technology project with the ESCO service, the aid will not 
exceed 25%.  

If a so-called new technology project is implemented as an ESCO project, the project may also receive 
additional support for new technology, up to 40% (Support percentages in 2020). Support for ESCO services 
is conditional on a savings guarantee of at least 50% and verifiable savings must account for at least 80% of 
the total savings during the verification period, calculated in euros.  

ESCO projects are promoted at a higher rate of support (so-called ESCO support; also applicable to projects 
where the end customer is not covered by energy performance contracting), as they verify the realization of 
energy savings through measurement and monitoring and usually lead to higher and / or lasting energy 
savings. To ensure these benefits, ESCO projects receiving higher support will be subject to stricter conditions 
than conventional energy efficiency projects. If the project does not qualify for ESCO support, but the applicant 
is covered by energy efficiency agreements, the project can still receive support as a normal energy efficiency 
project. More details regarding the ESCO and aid support can be found in Busines Finland webpages 3. 

3.2 Smart meters 

3.2.1 Greece 

In Greece there is no progress regarding the installation of smart metering infrastructure and the deployment 
of demand response programs. Current percentage of smart metering deployment is almost zero. In fact, only 
the ~40 High-Voltage (HV) and ~11,000 Medium-Voltage (MV) consumers are currently tele-measured (i.e. 
15-min real-time consumption data are collected by ADMIE and HEDNO, respectively, and used mainly for 
billing purposes), while around 7,5 million Low-Voltage (LV) customers are still equipped with conventional 
metering infrastructure allowing only for aggregated consumption data reading (monthly or four-monthly time 
intervals are usually used by the electricity suppliers to invoice their customers for their aggregated real 
consumption). Therefore, currently no IT infrastructure that would allow for unidirectional or bidirectional 
communication between HEDNO/Suppliers and the end-consumers and, in turn, for the massive deployment 
of DR programs is available.  

In the near future, HEDNO is planning to replace all conventional electricity meters (around 7,5 million) with 
smart meters. This ambitious large-scale project is expected to allow for real-time access to massive electricity 
consumption data, further aiming at the extended deployment of demand response programs as well as the 
strong engagement of all end-consumers towards more efficient use of energy. 

3.2.2 Slovenia 

The advanced metering system (AMI) includes a set of measuring devices, information technology and 
communication channels, which enables automatic (remote) selection, processing and transmission of 
metering data and the possibility of two-way data exchange between the metering center and the electricity 
meter. In addition, the system also provides support for other services and applications for clients, such as 
operation of home automation devices, consumption adjustment, data collection from other energy and water 
meters, etc. As part of exploiting synergies, an advanced metering system can effectively support the 
deployment of smart grids with its data services. 

Advanced electricity metering could have a major impact on the development of the energy market and related 
services, the promotion of energy efficiency, as well as the development of the energy networks of the future. 
The European Union has called on the Member States to introduce advanced metering systems that 
encourage the active participation of customers in the energy supply market. The decision on the mass 
deployment of advanced metering systems should be based on an economic assessment of the long-term 

 
3 https://www.businessfinland.fi/en/for-finnish-customers/services/funding/energy-aid 
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costs and benefits (hereinafter CBA) for the market and individual users, which should include an assessment 
of the most appropriate form and timeframe for deployment. 

The Energy Agency was tasked with carrying out an economic cost-benefit analysis of the introduction of 
advanced metering in Slovenia. The purpose of the analysis was to assess the impact of the introduction of 
advanced metering for electricity and natural gas in Slovenia on various directly and indirectly participating 
market participants using different implementation scenarios and to make a qualitative and quantitative 
assessment of the desired scope and framework for the introduction of advanced metering. In addition, 
qualitative assessments of role and responsibility models in the advanced measurement system, functionalities 
and services of the advanced measurement system, and additional costs and benefits that could only be 
assessed outside the CBA framework were performed. 

In 2015, the Government of the Republic of Slovenia issued a decree prescribing measures and procedures 
to ensure the introduction and connectivity of advanced metering systems in the Republic of Slovenia, on the 
basis of which the distribution network operator (SODO doo) issued a Plan for the introduction of advanced 
metering systems in the electricity distribution system. to complete this project in Slovenia by 2025. 

The trend of introducing smart meters within the advanced metering system by distribution areas and for the 
whole of Slovenia is shown in the attached figure below. 

 
 

Figure 18. The trend of introducing smart meters within the advanced metering system in Slovenia (2012-2018) 

3.2.3 Finland 

Finland is the first country in the world to have adopted smart electricity metering (hourly metering and remote 
reading) on a large scale. The consumption and production of electrical energy in almost every one of the 3.7 
million electricity metering points are measured on an hourly level, and the validated metering data is available 
the next day for use by the customer, balance settlement and the electricity markets. (ET,2017). This was a 
requirement by national degree 66/2009, smart electricity meters with hourly measurement resolution were 
effectively installed to all customers already in 2013 (MEAEF, 2020). 

The local DSO is responsible for electricity metering and making the metering data available to the customer, 
balance settlement, and the markets. It was a major investment for all 80 Finnish DSOs to equip all customers 
with the first generation of the smart metering system. In practice, the technical service life of the meters is 
about 10-15 years.  

The design, procurement and commissioning of meters and metering systems is a process lasting several 
years. As the majority of DSOs have installed remotely read meters for most of their customers in 2009-2014, 
the designing and procurement of the next-generation meters and systems are already started. For this 
process, the DSOs require a clear vision of the criteria set on next-generation electricity meters in Finland. In 
this regard, the Finnish smart grid working group suggests that load control functionality should be included in 
the next-generation smart meters for those customers with significant controllable loads. 
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Currently, DSOs are responsible to meter the data and share it among the customer, balance settlement and 
the electricity markets. There are 80 DSO in Finland and therefore the current system cannot exchange 
information very quickly and effectively. Information exchange is needed, for example, when a consumer 
switches the electricity supplier, and approximately 400,000 such switches take place every year in Finland. 
As a solution, a shared system called Datahub has been developed to clarify and speed up this exchange of 
information. Datahub will improve the operation of all parties – the electricity consumers, electricity suppliers 
and the parties responsible for electricity transmission – since all data and transactions associated with the 
consumption of electricity are located in a single system, are up-to-date and equally available for all eligible 
parties. 

Since Datahub is a centralised information exchange system, the data stored therein will be accessed by 
approximately 100 electricity suppliers and over 80 DSOs responsible for the transmission of electricity. 
Centralising the data from operator-specific systems into a single location will also improve the service 
experience of all electricity consumers. Data associated with electricity contracts, accounting points and their 
consumption will be more rapidly available for various parties, which will improve customer service. For 
example, changing the electricity supplier will be quicker. A shared system will also enable the development 
of new types of applications for the electricity consumers, such as apps that enable the user to save energy or 
monitor electricity consumption4. 

3.3 Retail 

3.3.1 EU  

According to Eurostat, the total number of retailers that sell electricity to final customers in the various EU 
countries from 2003 to 2019 are depicted in the table below. 

Table 1. Total number of electricity retailers to final consumers, 2003-2019 

 

The electricity prices for household consumers in the first half of 2020 per EU country are illustrated in the 
figure below. 

 
4 https://www.fingrid.fi/en/electricity-market/datahub/ 
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Figure 19. Electricity prices for household consumers, first half 2020 

The evolution of the retail prices for household consumers in EU for period 2008-2020 is depicted in the figure 
below. 

 

Figure 20. Development of electricity prices for household consumers, EU-27, 2008-2020 

Final electricity prices are derived from three different components: 

- Supply costs include the commodity price (i.e. the cost paid by the supplier for electricity generation), 
plus the cost of interactions with consumers (such as billing) and administrative costs, plus supplier 
profits and other costs of running the business. 

- Transmission, distribution and network costs are the costs of distributing electricity to customers, 
including maintaining the grid and load balancing. 

- Taxes and additional costs include any components of the price related to taxes, levies, social 
subsidies or public service obligations, as well as any costs not covered by the other categories. 
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The units in which these data components can be presented are: 

- Fixed element – fixed amount (i.e. it does not depend on kWh consumed). 

- Variable element – depending on the amount of kWh consumed for a certain period of time.  

Also, the weight of taxes and levies differs greatly among EU member states as depicted in figure below. 

 

Figure 21. Share of taxes and levies paid by household consumers for electricity, first half 2020 

3.3.2 Greece  

Consumer Contracts in Greece 

Currently in Greece, two main categories of billing contracts are used, namely residential and  business 

contracts with different static tariffs according to the contract type/program the consumers choose to follow. A 

more detailed description of the static tariffs categorization is provided in the following paragraphs. 

 

- Residential Tariffs: Residential tariffs are LV tariffs for households. Several programs are launched by 
the retail companies with variations on the competitive part of charges. Residential customers who are 
subject to a bi-zonal tariff program (day and night rates for electricity consumption) need to install a 
time-based charging meter in their power supply, that is a meter that registers the aggregated 
consumption (in kWh) in two time periods separately, a time period of the regular charge (day zone) 
and the time period of the reduced charge (night zone). The tariffs for the time-period of regular charge 
and the time-period of reduced charge are defined by the retail companies, whereas the configuration 
of each time zone (e.g. start hour, end hour) is defined seasonally by the Distribution System Operator 
(HEDNO). 

 
- Business Tariffs: Business tariffs are addressed to customers for commercial use (offices, shops, 

warehouses, infirmaries, shopping centres, etc.), industrial use (workshops, craft industries, small 
industries, bakeries and other businesses), general use (public areas, warehouses, parking spaces) 
and for large businesses/industries in MV and HV customers. Different schemes are encountered per 
business type depending on the contracted capacity and connection voltage. 

In addition, the Greek retail companies have started promoting combined products for electricity and gas 

supply for residential customers and small business enterprises to expand their customer portfolio and, 

subsequently, increase their market shares in both sectors. 
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Billing Cycle 

Customers of the Greek Public Power Corporation (PPC) integrated in the 4-month metering period receive 6 

bimonthly bills annually, 3 “Estimated” bills and 3 “Actual” bills (residential and non-residential customers with 

capacity up to 25 kVA). Customers integrated in the monthly metering period (customers with capacity over 

35 kVA are integrated into this category) receive 12 monthly Actual bills annually.  

 

The actual consumption bill results from the value of electricity usage and the regulated tariffs according to the 

relevant meter reading provided by HEDNO for the actual consumption period, which is typically four (4) 

months, and any amounts paid in the previous estimated bills for electricity usage and regulated tariffs for the 

same period will be offset against the sum. 

 

The billing cycle among retail companies varies between monthly, bimonthly, and quarterly invoices after 

receiving the certified metering readings from HEDNO. In most retail companies, the billing cycle includes the 

issuance of monthly estimated consumption bills, so that the customer keeps his financial provisions in check, 

and the issuance of actual consumption bills every four (4) months. For MV customers, retail companies may 

issue monthly actual bill since HEDNO provides at the end of each month the certified consumption of each 

represented meter in a 15-minute resolution. 

 

Overview of Bill Charges 

All the retail companies that are activating in the liberalized market of electricity, they should operate in 

accordance with EU directives adapted to national Laws 2773/99 and 3426/05 as well as with the Code of 

Supply to Customers and they are obliged to provide their customers with detailed analysis on charges for the 

electricity consumed and should be paid. 

 In this context, customers receive explicit information for their bills stating separately the charges for each 

activity regarding electricity, that is, its supply to the final consumer (competitive charges regarding the 

electricity usage) and its transmission and distribution (regulated charges) as well as additional charges.  

 

A more detailed analysis of the billing charges implemented in the supply of electricity is described below: 

 

1. Competitive tariffs: 

The competitive tariffs vary from one supply company to another according to its policy and the offered billing 

programs for residential, business and industrial customers. These tariffs include the electricity usage charges 

(fixed tariff and electricity rate) which are calculated based on the energy consumed and the current applied 

price list (competitive tariff charges). The electricity rate (€/kWh) along with the fixed rate (€/month, €/quarter), 

if any, are aligned with the commercial programme of the retail company that the customer selects for his bill. 

In addition, these tariffs may also include discounts offered by the retail company, if any, which are set 

according to the commercial programme chosen or the customer’s agreement. 

 

For instance, tariffs for LV (residential) customers range approximately between 0.04317-0.11000 (€/kWh) 

whereas for MV and HV customers range between 0.05-0.065 (€/kWh) and 0.04-0.06 (€/kWh). 

 

2. Regulated tariffs: 

These are tariffs which are the same for all retail companies and consumers, depending on the contractual 

capacity, bill program (residential/business) and regardless of choice of supplier. These tariffs are imposed on 

all consumers using the Transmission and Distribution network, and also include the special levy for 

Greenhouse Gas Emissions Reduction (SLGGER or ETMEAR in Greek), the costs for Public Service 

Obligations (PSo or YKO in Greek), along with the other tariffs imposed by the legislation in force for the proper 

operation of the market. These charges include the following:  

 
a) Transmission Use of System (TUoS) Charge:  

This charge covers the operation, maintenance and development expenses of the Transmission System 
that transfers electricity in high voltage lines through pylons from power plants to urban substations so as 
the power to reach the final consumers of the country through the Distribution Network in middle and low 
voltage. It includes a fixed charge (deriving from the power supply agreed) and a variable charge 
(depending on the consumption).  
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Calculation formula: [kVA x Days /365 x UFC (€/kVA & year)] + [kWh x UVC (€/kWh)] 
 

b) Distribution Use of System (DUoS) Charge:  

This charge covers the operation, maintenance and development expenses of the medium and low voltage 
network. It includes a fixed charge (deriving from the power supply agreed) and a variable charge 
(depending on the consumption).  

 
Calculation formula: [kVA x Days /365 x UFC (€/kVA & year)] + [kWh x UVC (€/kWh)/pf] 

 
Where: 
UFC: Unit Fixed Charge, 
UVC: Unit Variable Charge,  
kWh: kilowatt hour consumed, 
kVA: Contractual Capacity: it is the maximum capacity which the customer is entitled to consume from 
PPC network, and it is stated in the Power Supply Contract, 
pf: power factor. It is referring to certain categories of customers with high contractual capacity and it is 
calculated on the basis of the active and reactive energy. For all other customers, the power factor is 
considered to be equal to one (pf=1).  

 
c) Other Charges: 

These are charges imposed by the legislation applied for the smooth operation of the market.  
Calculation formula: kWh x Unit Charge (€/kWh)  

 
d) Public Service Obligations (PSOs):  
According to the decision of the Minister of Development (Greek Government Gazette Issue Β’ 1040/07), 
the following services are characterized as Services of General Interest (SGI): a) power supply to 
consumers of the non-interconnected islands, using the same billing methods per consumer category with 
the billing methods applied to consumers in main land, b) power supply with special tariffs to large families 
and to vulnerable groups of population as defined by the existing legislation, c) power supply with special 
“Social Residential Tariff” to vulnerable consumers as defined based on the equivalent Ministerial 
Decision. The unit charges for the Services of General Interest are based on the in-force legislation and 
d) power supply with “Solidarity Services Tariff” to all legal persons governed by public Law providing 
welfare services, such as church-charity institutions, non-profit bodies governed by private law that provide 
social welfare services etc.  
 
Calculation formula: kWh x Unit Charge (€/kWh)  

 
e) Special levy for Greenhouse Gas Emissions Reduction (SLGGER):  
According to the existing legislation, this duty, according to the existing legislation, it is destined to the 
payment of the electricity producers from Renewable Energy Sources (RES). It constitutes our contribution 
to the reduction of greenhouse gas emissions.  
 
Calculation formula: kWh x SLPE value (€/kWh) 

3.3.3 Slovenia  

The retail market consists of suppliers and customers who enter open contracts, with which the quantities of 
supplied energy and the time course of delivery are not determined in advance. Customers pay for the supplied 
energy on the basis of the actual amount of electricity consumed, measured by appropriate meters. All market 
participants, that wants to operate as an electrical energy supplier in the retail market, must be registered in 
any of the countries of the European Union. Before activity start, a supplier must be a member of the Balance 
Scheme and fulfil the obligations set by the Energy Act and executive regulations. This mainly refers to the 
requirements regarding the functional unbundling of the activities of a supplier from distribution activities in 
related undertakings. 

According to the Energy Act (EZ-1), two types of contract are possible: closed contract where the volume and 
supply period are fixed and known; and open contract that determines the customer's balance group, while 
the volume depends on actual consumption from the electricity grid. In the retail market, suppliers and traders 
conclude open contracts, in which the quantities of supplied electricity and the time profile of supply are not 
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set in advance. Consumers pay for the supplied electricity according to actual consumption. Consumers with 
very big volume can sighn closed and open contract with different supplier. 

In order to settle the imbalance, suppliers are obliged to submit to the market operator an operational forecast 
of their supply points within the deadlines set by the Rules on the Operation of the Electricity Balancing Market. 

In EZ-1 we have obligation that residential and small business users can be bind with contract maximal 12 
months. After this period, customer can change supplier free of charge. 

In Slovenia we have monthly bills. If the metering point is equipped with a voltage metering technique, then 
the electricity actually consumed is charged monthly. However, if the metering technique does not enable 
remote data acquisition, then the estimated consumption is charged monthly, and at least once a year the 
supplied electricity is settled. The monthly electricity bill combines charges related to the different stakeholders 
in the electricity system and can be broken down into groups: 

- Energy 

- Grid usage 

- Taxes 

- Excise duty 

- Vat 

We know one-tariff and two-tariff billing system. The two-tariff system consists of a high tariff and a low tariff.  
High tariff is charged on working day between 6.am and 10. pm, outside of that time period is electricity charged 
by low tariff. Energy Agency start the project to update billing tariffs. 

Electricity prices are known in advance to most customers. New energy law predict, that biggest supplier 
should offer variable price to residential users. This option is currently available just for business customer with 
very big yearly volumes. 

Currently there are 22 retailers of electrical energy registered in the Slovenian market 14 of those has a 
contract with SODO for joint charging of electricity, network charges and contributions. For households is 
normal to get one bill with all items charged. Payment deadline is negotiable but almost all household and 
small businesses have 15 day payment deadline. 

In the electricity bills issued to final customers and in their promotional materials, electricity suppliers are 
obliged to reveal the shares of individual energy sources in production of the supplied electricity in the previous 
year. These shares must be represented in the form of table and pie chart in which determines the percentage 
shares of individual production. Information regarding CO2 emissions and radioactive waste from production 
sources should also be provided to the consumers. If electrical products like "100% energy from renewable 
sources", are provided to the customer the supplier is obligated to specify the share in the overall structure of 
the company, as well as the structure relating to the particular electricity product.  

The methodology for determining the shares of production sources and the manner of their presentation is set 
by the Act laying down the mode of determining shares of individual production sources and the manner of 
their presentation. This Act, which is force from September 2013, determines that the shares of electricity 
produced from renewable sources can be proved only through cancellation of Certificates of Origin, while the 
shares of other sources can be proved through the national and European residual mix. 

3.3.4 Finland  

There are more than 70 electrical retailers in Finland with different operating models. Since 1998 when the 
electricity market was opened in Finland, all consumers (households and companies) have been free to choose 
their own electricity retailer. The electricity retailer is responsible to provide the energy and the cost is paid by 
the customer according to the contract as mentioned in section 3.1.3. People chose among the retailer based 
on their wish and criteria, such as  

- Origin of electricity generation, e.g. solar, water, wind, biomass, nuclear or fossil 

- Price per kWh 

- Social responsibility 

- Locality 

In addition, the type of contract can be one of the following concerning average consumption and price: 

https://www.summarum.fi/sahkon-kilpailuttaminen/sahkon-hinta-2020/
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- Temporary 

- Valid for the time being 

- Exchange electricity 

It is worth mentioning that almost all of the electricity retailer suggest a contract with the hourly-based price, 
The price is usually the wholesale market price + a small margin, e.g. 0.25 Euro cents per kWh. This type of 
contract is very useful for the customers who want to manage their consumptions and supports naturally 
demand response activities. However, due to the complexity of the price structure for the public and/or a lower 
profit margin for the retail company, it is not a popular scheme and only about 10% of customers chodes this 
kind of energy contract. 

3.4 Wholesale 

3.4.1 EU  

The electricity generated at a power plant is frequently bought and sold a number of times in bulk quantities in 
the wholesale market before reaching the final consumer. Wholesale prices are highly sensitive to available 
production and transmission capabilities because energy must be produced when needed and cannot be 
stored on an industrial scale. Hence, electricity has a different value over time. Moreover, since transmission 
lines have certain capacities and have to be operated within safe limits, the value of electricity is location-
dependent. Also, production and consumption have to matched to each other at all times to avoid risks of 
blackout (and preferably locally to avoid costly investments for transmission line upgrades). Energy flexibility 
(i.e., the ability to increase/decrease energy production/demand at short time scales) can help balance the 
energy production to the demand and therefore it is a tradeable asset. 

Prices may also be influenced by false information on the availability of these capabilities, or by reducing the 
production. Since plenty of energy is also traded across borders, it has traditionally been difficult to detect this 
kind of price manipulation as national regulators have not had access to cross-border data. In response, the 
EU has passed regulations ((EU) 2019/943 and 1227/2011/EU) to detect market abuse and level penalties. 

With respect to time scales in which they apply, an overview of the electricity EU markets is depicted in Figure 
22.  

3.4.1.1 Forward Energy Markets, Forward Transmission Markets 

Starting from the longer-term markets, electricity is traded in forward energy markets from about four years up 
to one month before actual delivery. Either a financial exchange organizes the transactions by means of 
standardized exchangeable products or market participants reach bilateral over the counter (OTC) 
agreements. The energy prices that are negotiated in these markets are more-or-less determined by the 
boundaries of the bidding zones for the forward energy markers, which mostly overlap with national borders 
(see Figure 23). If any party wishes to negotiate exchanges (and their respective prices) outside its bidding 
zone, long-term cross-zonal transmission rights have to be acquired on the Joint Allocation Office (JAO)] 
platform, which is a service jointly run by TSOs. The cross-zonal transmission rights and allocation rules are 
regulated based on the Forward Capacity Allocation Guideline (FCA GL). When respective rights are in place, 
electricity is traded across bidding zones in Forward Transmission Markets. 
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Figure 22: The landscape of wholesale electricity markets in Europe. (MEEUS, 2020) 

  
Figure 23. The bidding zone configuration for forward energy markets in Europe. 

  

3.4.1.2 Forward Capacity Markets 

Apart from forward energy and forward transmission markets, in the longer-term timeframe, EU Member States 
can decide to set up a capacity mechanism if deemed needed for adequacy reasons. Capacity mechanisms 
exist in many forms and are often organised by the TSO. The capacity procurement takes place one to about 
four years before delivery in Forward Capacity Markets. 
  

3.4.1.3 Wholesale Markets 

The day-ahead market consists of one pan-European auction at noon for the 24 hours of the next day. All 
accepted bids are paid the marginal offer. Trading is organised by one or several power exchanges (PXs) per 
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Member State. At the time of writing, the Single Day Ahead Coupling (SDAC), allowing for efficient trade 
between all European bidding zones in the day-ahead timeframe, is almost finalised. 
 

3.4.1.4 Spot Markets 

After the day-ahead market is cleared, the intraday market opens. Spot markets are often used to adjust long-
term positions closer to delivery. Importantly, although volumes traded in the wholesale markets are, in some 
cases, only a fraction of the final volume of generated electricity, the wholesale prices serve as the price 
reference in long-term contracts. Currently, trading in the intraday market is done via continuous trading (as 
on a stock exchange) in some countries and via auctions in other countries. Recently, it has been decided that 
the future intraday European model will consist of a combination of continuous trading with three European-
wide auctions at pre-defined times.  
  

3.4.1.5 Balancing markets (balancing capacity and balancing energy markets) 

After trading in the intraday market closes, the balancing mechanism is in place to ensure that supply equals 
demand in real-time. Each TSO is responsible for the real-time balance in its control area. To do so, each TSO 
organises balancing markets where it procures the resources needed to balance the system. Balancing 
markets consist of balancing capacity markets and balancing energy markets. In balancing capacity markets, 
contracted Balancing Service Providers (BSPs) are paid an availability payment. Contracting is done one year 
ahead up to one day ahead of delivery in order to make sure that there will always be enough balancing energy 
available in real-time. The BSPs contracted in the balancing capacity market (as well as other BSPs without 
contracted balancing capacity) then offer their balancing energy in the balancing energy markets. The volume 
of activated energy depends on real-time imbalances. 
  

3.4.1.6 Transmission re-dispatch “markets” (Reservation for re-dispatch and re-dispatching markets) 

Redispatch is needed when the market outcome (in this case the day-ahead or intraday market) results in 
generation and consumption schedules that would lead to a potential violation of operational limits (e.g. thermal 
limits, voltage ranges, etc.) of a certain network element within a bidding zone. Such a situation occurs 
regularly, as typically transmission network elements within a bidding zone are not considered when trading in 
wholesale markets. Only the physical limits of network elements between bidding zones are considered (so-
called zonal pricing). Typically, re-dispatch involves increasing or decreasing the output of a generator at the 
ends of a potentially congested line. The Clean Energy Package prescribes to organize re-dispatching by 
default in a market-based manner (Electricity Regulation, Art. 13). Currently, in most EU Member States 
generators are still legally obliged to participate in re-dispatch, and prices are regulated, i.e. the audited costs 
(in case of upward activation) or foregone opportunity costs from the wholesale market (in case of downward 
activation) are paid to the owner of the re-dispatched resources. Some Member States have merged the 
balancing energy and re-dispatching markets. 
  

3.4.2 Greece  

The Greek wholesale electricity market has been organised as a pure mandatory pool since its inception in 
2005. After gradual refinements, a transitional market design, implemented over a five-year period, was 
substituted on 30th September 2010 by its final provisional form. The revised market design, which is termed 
as the 5th Reference Day, reflects the full implementation of the 2005 Grid and Market Operation Code. 
In essence, the new market design introduced a distinction between the day-ahead market and the balancing 
mechanism that follows, as in other countries with compulsory pools. This structure reflects with more clarity 
the factors influencing prices, the uncertainties involved and the implied risks at these distinct time scales. 
More specifically, during the transitory market regime, the Day Ahead market provided an indicative unit 
commitment schedule and a reference spot price (SMP forecast), which served purely as a signal. Cash-flows 
were based on ex-post SMP prices. These were derived by re-solving the same cost-minimisation algorithm 
as in the day-ahead schedule by inserting metered values of the various inputs (mainly demand, plant 
availabilities and renewables’ output) instead of day-ahead forecasts. These ex-post prices were applied to 
the actual quantities consumed or produced (the latter reflecting to a large extent the real-time dispatch orders 
of the TSO). 
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As opposed to an overall market settlement (through ex-post SMP prices), the current market design involves 
two distinct settlement processes: 

• The settlement of the day-ahead market, in which generators’ payments (suppliers’ charges) are 
computed, based on the SMP prices and the plant schedules derived from the day-ahead dispatch 
(load declarations submitted). 

• The settlement of imbalances, in which deviations from day-ahead schedules are charged or 
compensated, depending on whether they are exogeneous or reflect the TSO’ dispatch orders. 

 
There is also a provision for imbalance penalties, if certain limits are violated regarding the magnitude and the 
frequency of the deviations.In the day-ahead market, uniform pricing still applies, reflecting the offer of the 
most expensive unit dispatched so that predicted demand is satisfied. Zonal pricing, intended to reveal 
congestion problems and signal the location of new capacity, has not been activated yet, although two zonal 
prices, applicable to generators, are explicitly derived, currently only as an indication. Participants may enter 
into bilateral financial contracts (CfDs), but physical delivery transactions are constrained within the pool and 
related contracts do not exist. A cap of 150 €/MWh has been imposed on generators’ offers. 
 
The following rules or supplementary mechanisms still apply: 

- A lower limit is imposed on generators’ offers, equal to the minimum variable cost of each unit in each 
trading period, as -in the current structure- the incumbent has a strong incentive to suppress wholesale 
prices. 

- A cost-recovery mechanism ensures that generators dispatched by the TSO, beyond the day-ahead 
schedule, are remunerated based on their declared minimum variable costs plus a 10% margin. This 
mechanism creates a safety net, which often makes participants rather indifferent to the price levels. 

- A Capacity Adequacy Mechanism is applied for the partial recovery of capital costs, with suppliers 
being obliged to buy capacity certificates from generators. The value of these certificates was revised 
in November 2010 from 35.000 to 45.000 €/MW, in order to alleviate the impact of low demand on 
generators’ revenues. Adjusting the value of the certificates based on the technical flexibility and 
environmental impact of each plant was also explored as a possible future refinement. 

Regarding the balancing mechanism, it should be noted that market participants do not submit bids and offers 
for deviations from their day-ahead schedules, so as to formulate the imbalance prices, as is the case with the 
balancing mechanisms of other countries. Instead, the imbalance price is derived by re-solving the same cost-
minimisation algorithm as in the day-ahead market, by inserting the actual values of the various inputs 
(demand, renewables output, plant availability), instead of day-ahead predictions.  
From February 2012 onwards, an ITO model (as opposed to an ISO) was adopted for the Greek market and 
this implied the re-structuring of the former TSO into two discrete entities: 

- The Market Operator (LAGIE), which solves the day-ahead market, conducts its clearing, and engages 
into contracts with renewable producers. 

- The System Operator (ADMIE), which owns the network, as a subsidiary of PPC, conducts the real 
time dispatch, the clearing of the imbalance market and the settlement of all other charges or 
payments. 

 
Given the above development, the market code was decomposed into the Grid Code and the Transactions 
Code (Code documents on Greek).  
RAE determined the principles for the certification of the new ITO in accordance with the Law 4001, which 
reflected the EC directive. The TSO’s certification process is expected to be completed by the end of 2012. A 
Distribution Network Operator was also formed and RAE is currently assessing its compliance procedure. 
 
Law 4512/2018 defined the following markets: 

1. Wholesale market of forward electricity products (renamed energy financial market): This market 
allows participants to conclude electricity purchase and sale contracts, with physical delivery 
obligation, as they will be set out in the relevant market code and to trade in energy financial 
instruments. 

2. Day ahead market: This market allows participants to submit electricity transaction orders with 
obligation of physical delivery on the next day. In the day ahead market, the energy quantities 
committed through the conduct of forward product transactions are also declared, which were 
realised either through the forward products wholesale market or outside it. At the same time, there 
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will be implicit allocation of the transmission capacity at interconnections, through the coupling of the 
day ahead markets of European countries. 

3. Intraday market: This market allows participants to place transaction orders for physical delivery on 
the date of fulfilment of the physical delivery, after the expiry of the deadline for placing transaction 
orders at the day ahead market, taking into consideration the energy quantities committed through 
the conduct of transactions in forward electricity products which they have realised, the day ahead 
market results, as well as any limitations emerging from the balancing market. Participants may carry 
out transactions to minimise the imbalance of their net position arising from transactions in all 
markets, from the quantities sold/purchased in real time.  

4. Balancing Market: The balancing market includes the balancing capacity market, the balancing 
energy market and the imbalance settlement process. Participants are required to submit bid with a 
physical delivery obligation for their total available capacity, both in the balancing energy market and 
the balancing capacity market. 

 

Figure 24. Overview of Wholesale Electricity Market in Greece. 

3.4.2.1 Forward Market (HAEE, 2019) 

The Forward Market refers to bilateral agreements for buying or selling a specific amount of electricity, at a 
specific price on a specific future date. 
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Figure 25. Forward Market Overview 

The Forward contracts include standardised elements that consist of: (i) the underling title, (ii) the delivery date 
and (iii) the contract size. These standardized contracts are designed to be Monthly, Quarterly or Yearly 
contracts. The settlement price of the contracts in not recorded the transaction system. The buyer of the 
bilateral agreement is obliged to buy the certain amount of energy while the seller has to sell the certain amount 
of energy of the contract terms, on the pre-agreed future date. 
 
The suppliers that participate in the Forward Energy Market are able to “pre-determine” the price and the 
agreed quantity and it also has the flexibility to differentiate its position within the contract’s horizon. The types 
of orders that could be submitted in the Forward market are the following: 

- Market Order: Transactions meant to execute as quickly as possible at the current market price. 

- Limit Order: sets the maximum or minimum price at which buyers or sellers are willing to complete the 
transaction, respectively. 

- Linked Orders: linking several delivery periods together. 

- Iceberg Order: Large single orders that have been divided into smaller limit orders. 

Furthermore, the Forward market includes the registration of over-the-counter (OTC) contracts with physical 
delivery obligation.  
 

3.4.2.2 Day-Ahead Market (HAEE, 2019) 

The Day-Ahead energy market includes transactions for each D-1 calendar day, where electricity supply 
contracts are auctioned for each time-slot (1 hour) of the physical delivery in day D. More precisely, the delivery 
day, D is divided in 24 time-slots. The gate opens at 10:30 (D-1) and closes at 13:00 (D-1) (duration 150 min). 
The trading mechanism is a double-sided (generation and demand) auction that matches for every hour the 
generation and demand at a single price.  
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Figure 26. Timeline of Day - Ahead energy market 

The product traded is an hourly contract. The contract terms are the size in MWh and the value in €/MWh of 
the traded energy. Each bid includes the participants details, the type of the bid (i.e., buy or sale), the hour of 
the delivery day D, the quantity, and the price. The participants in the Day-Ahead market are generators, 
traders, suppliers, and large consumers.  
After receiving the bids, a verification and validation process is performed. Sellers’ bids include the quantity 
and the minimum price at which each seller is willing to supply electricity and buyers’ bids include the quantity 
and the maximum price, each buyer is willing to pay. 
The bids are anonymous and are collected until the transaction system closes at 13.00 (D-1). Then, under an 
auction algorithm computation, the clearing price is determined for every hour of the delivery day D. The 
clearing price for every hour is settled when demand and supply curves intersect. The types of orders that can 
submitted in the Day – Ahead market is step-wise orders, linear orders and block orders. 

3.4.2.3 Intraday Market (HAEE, 2019) 

Intraday Market follows the Day – Ahead Market. In the Intraday Market are auctioned transactions to buy or 
sell energy after the gate closure of the Day – Ahead Market and for physical delivery at the day D. The 
participation in the Intraday Market is optional. 
Currently the Intraday energy market includes three Local Intraday Auctions (LIDAS) in isolated (non-coupled) 
mode (EnEx). The Intraday Market serves as an extension of Day – Ahead fine-tuning, since participants can 
update their trading position as approaching to real-time. 

3.4.3 Slovenia 

In the wholesale market, producers, traders and suppliers of electricity sell and buy electricity from each other. 
In doing so, they conclude closed contracts, in which the quantities and time course of the supply of contractual 
quantities of electricity are determined in advance, and the price does not depend on the actual realization of 
the contracts. Participants can conclude transactions bilaterally or on energy exchanges in Slovenia and 
abroad. Energy can be traded on exchanges for the day in advance, within the day and for the purposes of 
balancing the system. Futures products can also be traded, which usually cover longer periods of time than 
day-ahead trading. 

The activity of the energy exchange with electricity in Slovenia is performed by the company BSP Energetska 
Borza, d.o.o. (hereinafter BSP SouthPool). This exchange offers day-ahead and intraday trading. Day-ahead 
trading, which takes the form of auction trading, is included in the Multi-Regional Coupling (or MRC for short) 
with Slovenia's borders with Austria and Italy. Intraday trading is based on the principle of real-time trading 
and is not yet included in merging intraday markets. The only exception is intraday trading with Italy, which 
takes the form of two complementary implicit auctions, MI2 and MI6 (MI5). This form of trading, which was 
introduced as a pilot project in 2016, has been well received by traders. On BSP SouthPool, it is also possible 
to register transactions in the settlement and financial settlement system (OTC clearing). OTC clearing means 
the registration of bilateral contracts, ie transactions concluded outside the stock exchange market, in the 
financial settlement system of BSP SouthPool. OTC clearing is performed after entering and confirming a 
transaction between the seller and the buyer of electricity in the trading application. The conclusion of 
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transactions for OTC clearing takes place 24 hours a day, from 3 pm on the day before the start of physical 
delivery to one hour before it. The operator of the Slovenian electricity market, Borzen, is in charge of recording 
all contracts concluded on the wholesale electricity market. It thus records all contractually agreed obligations 
in which electricity is bought or sold in Slovenia, or energy is transferred across the border of the regulatory 
area. This includes recording all contracts concluded between the members of the balance scheme, all export 
and import closed contracts and transactions concluded on the stock exchange. The market operator also 
monitors the forecast of the implementation of open contracts between suppliers and customers and producers 
of electricity, which it receives from individual suppliers in the form of operational forecasts of production and 
consumption. 

Due to the small size of the market (14 TWh of annual consumption), the Slovenian wholesale market is 
strongly tied to domestic electricity production. Major production resources are divided into two pillars, the 
companies DEM, SENG, HSE ED Trbovlje and TEŠ operate within the group of Holding Slovenske elektrarne 
(HSE), which is the first energy pillar on the Slovenian wholesale market. The second energy pillar is the GEN 
energija group, which owns SEL and TEB and, in accordance with the interstate agreement between Slovenia 
and Croatia, also half of the Krško Nuclear Power Plant. At the same time, the GEN energija Group owns 51% 
of HESS, and the remaining share of this company belongs to the HSE Group. 

There are also domestic and foreign wholesalers on the market, which do not have larger production units, but 
the trading volumes of the providers are smaller. The Slovenian market is connected to the European market, 
therefore, European directives have been transposed into legislation, as a result of which all transactions are 
recorded in accordance with REMIT. The REMIT Regulation (Regulation (EU) No 1227/2011) is a key basis 
for ensuring the integrity and transparency of the energy market. It provides an integrated regulatory framework 
for monitoring and controlling the European wholesale electricity and gas market. 

The reference exchange for setting the price of long-term products is the Hungarian Hudex. However, the 
transaction can also be concluded on any other exchange, whereby the cost of cross-border transmission 
capacity must be added to the price for physical delivery. The price of the latter is determined by auction 
(www.jao.eu). Slovenia has a direct connection with 3 neighboring countries Austria, Italy and Croatia. With 
Hungary, the construction of a connecting transmission line is in the final stages. 

3.4.4 Finland  

Finland is a very energy-intensive society. Electricity plays an important role for both households and industrial 
processes. Finland is part of the Nordic electricity market, which covers Norway, Sweden, Denmark, and 
Finland. Based on Eurostat, the share of electricity that Finland imports to the total electricity consumption is 
one of the highest in Europe; Finland imports around one-third of the needed electrical power during peak 
hours in the wintertime and around 20-25 % of the annual consumption. It is important to highlight that 1 500 
MW of the import capacity comes from third countries, namely Russia. The commercial transmission capacity 
from Russia to Finland is 1300 MW and 320 MW from Finland to Russia. There are two modes of power trade 
between Russia and Finland: bilateral trade and so-called direct trade. Fingrid and the Russian parties confirm 
the bilateral trade volumes for the next commercial day (D) on the morning of the previous day (D-1). The 
confirmed trade volumes have to be bid into the day-ahead and intraday markets of the Nordic Power 
Exchange. The volumes of the direct trade are determined by the given bids on the day-ahead market and 
intraday market of the Nordic Power Exchange and the corresponding Russian power markets. More 
information on trade on the FI-RU interconnector can be found on Fingrid’s web page5. 

The Nordic electricity market operated by the nordpool group. The future market can be divided into the day-
ahead market and intraday market. In Finland, there are no formal or informal price limits in day-ahead and 
intraday markets other than the technical limits currently applied within European single day-ahead and 
intraday coupling as set out in Article 41(1) and 54(1) of Regulation 2015/1222 (CACM). There are also no 
formal or informal rules or requirements that limit generators’ ability to freely price their offers in the wholesale 
markets, other than set in the requirements in Regulation 1227/2011 (REMIT), 2017/2196 (ER) and in case of 
a national emergency based on national Emergency Powers Act 2011/1552. There are also no rules or 
provisions that would require the TSO to release generation reserves based on market prices (MEAEF, 2020).  

The process of the day-ahead market in Finland (Nord pool) is as follows: 
1) at 10:00 CET available capacities on interconnectors and in the grid are published - buyers and sellers 

have until 12:00 CET to submit their final bids to Nord Pool for the auction for delivery hours the next 
day.  

 
5 Cross-border Connections between Russia and Finland. Fingrid in English https://www.fingrid.fi/en/electricity-market/rajajohto-
informaatio/400-kv-cross-border-connectionsbetween-russia-and-finland/ 
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2) Submitted orders are matched with other orders in the market coupling process - the Single Day-
Ahead Coupling (SDAC) - through a common algorithm called Euphemia. In the matching process, 
the single price for each hour and each bidding zone is set where the curves for sell price and buy 
price meet, taking into account network constraints. Finland is one bidding zone in the Nordic electricity 
market. 

3) Hourly clearing prices are typically announced to the market at 12:42 CET or later. Following the 
publication of the prices, the individual result is reported to each buyer and seller. The physical 
obligation to deliver/consume the purchased or sold energy follows as Nord Pool nominates the trades 
to the imbalance settlement process applicable in each country. 

 

After closing the day-ahead market, the participants can continue to trade the energy in the intra-day market 
to balance their portfolio. With the increasing amount of RES production, interest in trading in the intraday 
markets is increasing. Being balanced on the production and consumption for the participants closer to delivery 
time is beneficial for both market participants and power systems operators. It reduces the need for reserves 
and associated costs. Besides, the intraday market is an essential tool that allows market participants to take 
unexpected changes in consumption and outages into account. 

The intra-day market is a continuous market, with trading taking place every day around the clock until one 
hour before delivery, and in some cases right up until the delivery hour. Prices are set based on a first-come, 
first-served principle, where best prices come first – highest buy price and lowest sell price. Nord Pool provides 
a wide set of order types available for buyers and sellers to match the dynamics of the demand or supply they 
are offering. 

3.5 Balancing market 

3.5.1 EU  

The Third Package of European energy legislation defined the ecosystem, known also as the Target Model, 
for the development of a single European EU balancing market that would harmonise the balancing products, 
increase the liquidity of short-term markets by encouraging cross-border trade, increase competitiveness and 
ensure that all consumers can purchase energy at affordable prices.  

To this end, the Agency for the Cooperation of Energy Regulators (ACER) defined a set of high-level, non-
legally binding principles and objectives (Framework Guidelines) that paved the way for ENTSO-E (the 
European Network of Transmission System Operators for Electricity) to describe technical, operational, market 
rules and obligations (Network Codes) ensuring that the system frequency is maintained at predefined limits 
at the lowest cost. After a negotiation process between European Commission and Member States, the 
European Parliament approved the legally binding Regulation 2017/2195 that identified different critical system 
states (normal state, alert state, emergency state, blackout state and restoration state) and set out rules for 
the procurement of balancing capacity, the activation of balancing energy and the imbalance settlement. 
Individual Member States would need to consider local particularities and, eventually, implement this regulation 
as national law. 

Transmission System Operators (TSOs) were appointed responsible for keeping the power system balanced 
in and near real time by permanently matching supply and demand. Imbalances occur when forecasted 
consumption/ generation of Balance Responsible Parties/BRPs (e.g., generators, retailers/suppliers, demand 
response operators, etc.) does not match actual/measured one. In order achieve system stability, TSOs need 
to procure balancing services from BSPs, such as generators and demand response operators among others, 
who bid for capacity and energy on a voluntary basis. On TSO’s request, BSPs (Balancing Service Providers) 
may alter their power output and/or affect power intake in both directions (i.e., increase or decrease) depending 
on system condition. The balancing services are part of frequency-related ancillary services that can be further 
divided into: 

- Frequency Containment Reserve (FCR): active power reserves that can be immediately activated 
(typically automatically) for responding to a frequency disturbance with activation times up to 30 
seconds. 

- Frequency Restoration Reserve (FRR): active power reserves that are activated if the frequency 
deviation lasts longer than 30 seconds. FRR can be distinguished between reserves with automatic 
activation (aFRR) and reserves with manual activation (mFRR). Usually, the aFRR is the second to 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R2195&from=EN
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react in case of a disturbance, while mFRR usually follows if balance is not restored. Each of those 
typically has maximum activation time of 15 minutes.  

- Replacement Reserve (RR): active power reserve that can be manually or semi-automatically 
activated, following (or complementing) FRR with activation time from 15 minutes up to couple of 
hours6.  

The following properties have been defined for standardizing balancing energy and capacity products: 

- Preparation period: The period between the activation request by the TSO and start of the ramping 
period; 

- Ramping period: The time required for the active power output to increase or decrease from the current 
set point; 

- Full Activation Time (FAT): The period between the activation request by the TSO and full delivery of 
requested power; 

- Minimum and maximum quantity: Represents the activated power in MW offered to the platform by 
the BSPs; 

- Deactivation period: The time required from full delivery to the previous set point; 

- Minimum and maximum duration of delivery period: The time period when the BSP delivers full 
requested change of power to the system; 

- Validity period: Represents the time in which the submitted bid can be activated by the provider; 

- Mode of activation: Can be either automatic or manual and represents the way system operator can 
activate the relevant bid. 

Imbalance settlement is the third key activity of TSOs. It represents the financial settlement mechanism with 
the goal of settling the costs incurred by the deviations from BRPs’ net positions (imbalances). BRPs need to 
pay for any deviations from the scheduled net positions in negative direction and to receive financial 
compensation for any deviations from the scheduled net positions in positive direction if Imbalance price is 
positive and vice versa if Imbalance price is negative. The deviations are calculated by comparing the 
scheduled market plan of the BRP with the actual realization. 

3.5.2 Greece  

The Greek electricity market is compliant to the European Target Model. The TSO, who is responsible for the 
balancing market, purchases balancing capacity, activates balancing energy and performs the imbalance 
settlement process. The whole process has been explained in Section 3.4.2. 

3.5.3 Slovenia  

The Electricity Balancing Market is an organized form of collecting and engaging bids for the sale and purchase 
of balancing energy. The goal is to resolve in a transparent and economically efficient manner imbalances in 
the electricity system. 

The Balancing Market is part of activity within public utility service organizing the electricity market organized 
under the scope of company Borzen, d.o.o.. The method for implementing the Balancing Market is stipulated 
in the Rules on the operation of the electricity balancing market. 

Trading on the Balancing Market is implemented through a platform for collecting purchase and sale bids for 
electricity through which the System Operator (ELES) buys and sells electricity intended for the settlement of 
imbalances in the electricity system. Trading on the Balancing Market is carried out together with Intra-day 
trading, and further on, one hour after the closure of the Intra-day trading and until actual supply of the product. 
All companies included in the Balance Scheme of the electricity market and which acceded to trading on the 
Balancing Market and Intra-day trading can participate in trading. 

Trading Schedule 

Trading on the Balancing Market is carried out 24 hours a day, seven days a week, and at most one day in 
advance. Trading with hourly, 15-minute, base-load and peak-load products is enabled. 15-minute, hourly, 

 
6 Note that if imbalances are not expected to be resolved after the activation of RR, e.g., when imbalances are 

triggered by a power plant outage, TSOs can purchase balancing energy from the wholesale market. 
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base-load, and peak-load products are available for trading from 15:00 p.m. each day before the start of actual 
supply. Entry and concluding transactions with these products are possible up to the start of actual supply. 

Based on the Rules for the Operation of the Electricity Balancing Market, Borzen. after due coordination with 
the System Operator defined the list of products, bid restrictions and types of restrictions on the balancing 
market. 

In implementing the Balancing Market, Borzen co-operates with the BSP SouthPool energy exchange which 
offers a trading platform for the implementation of the Balancing Market with all necessary functionalities. 

The Balancing Market is one of the activities under the framework of an obligatory public utility service of 
organizing the electricity market and the method for the implementation of the Balancing Market is stipulated 
in the Rules on the operation of the electricity balancing market published in the Official Gazette of the Republic 
of Slovenia. 

Clearing and Financial Settlement of claims and liabilities arising from the Balancing Market is carried out by 
the Clearing Agent. Clearing Agent is liable for the fulfilment of financial liabilities for transactions concluded 
on the Balancing Market in the scope of submitted and redeemable financial guarantees. 

Financial settlement of transactions concluded on the Balancing Market is executed one (1) business day after 
the issuing of invoices. Detailed explanation regarding the Clearing and Financial Settlement of the 
transactions concluded on the Balancing Market is available in the Clearing Rules. 

3.5.4 Finland  

Reserves in Finland is divided in different groups: 
- Fast Frequency Reserve (FFR) 
- Frequency Containment Reserves (FCR), reserve for disturbances and reserves for normal 

operation 
- Frequency Restoration Reserves (FRR), manual and automatic 
- Replacement Reserves (RR) are not used in Nordic power system 

 
In the Nordic system, the obligations for maintaining reserves are agreed between the transmission system 
operators in Finland, Sweden, Norway and East Denmark. It’s up to the TSO to decide how each country 
procures its share. Trading of reserves can be done also between countries but part of the reserves must be 
maintained nationally. Procurement of reserves in Finland is done via yearly and hourly markets and from other 
Nordic counties. In the case manual frequency restoration reserves via balancing energy and balancing 
capacity markets and also in Fingrid’s reserve power plants and leasing power plants.(Fingrid, b) 
 
In FCR yearly market bidding competition is organised in autumn for next year. In the bidding competition 
volumes for each provider and a fixed yearly market price (same for all providers, corresponds the most 
expensive accepted bid). In the previous day the reserve provider submits hourly FCR volumes. For hourly 
markets, hourly reserves bids are submitted day before. Fingrid purchases needed amount and every hour 
has its own price. Capacity that is contracted to yearly market cannot participate hourly market. (Fingrid, 2021) 
 
By balancing capacity markets capacity is procured with weekly bidding competitions. If bid is accepted, the 
provider is obliged to deliver up-regulation bids. The reserve provider receives capacity payment for submitted 
bids to the balancing energy market, and energy payment if bids are activated. 
 
In Finland production and consumption resources are able to participate in all reserve markets. Procurement 
is market-based and participation is optional. In markets usually marginal pricing is used, expect aFRR where 
pay as bid –principle is used. (Fingrid, c) 
 
Fingrid covers the maintenance costs of reserves with a grid network tariff and payments collected in balance 
services. The costs of the balancing power market are covered by imbalance power. 
 
At the moment Fingrid in conducting a pilot about independent aggregation in the balancing energy market. 
The purpose of the pilot is to test scalability of the solutions tested in previous pilots and increase participation 
of the aggregated flexibility into balancing energy market.  
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3.6 Flexibility markets & demand response  

3.6.1 EU  

Market liberalization, economic pressures, and environmental regulations are all moving toward a path of fewer 
traditional central power plants and more distributed energy resources (DER) to address future energy needs. 
Towards this direction, Policy makers and energy market participants concur that Demand Response is a 
critical resource for achieving an efficient and sustainable electricity system at a reasonable cost. This has 
been reflected within the European Energy Efficiency Directive and Network Codes. In particular, the most 
relevant and recent Directives and Regulations that enable and foster consumer participation in DR programs 
are the amending Directive on Energy Efficiency (2018/2002, 2018), the new Electricity Regulation (2019/943, 
2019) and the amending Directive on Electricity (2019/944, 2019) (SEDC, 2017). 
 
Demand Response (DR) refers to changes in electric usage by end-use customers from their normal 
consumption patterns in response to changes in the price of electricity over time, or to incentive payments. 
Demand response programs are designed to lower electricity use at times of high wholesale prices, or when 
the system reliability is jeopardized.  
 
Demand response programs are classified in two main categories: (i) Implicit (price-based) demand response 
programs and (ii) explicit (incentive-based) demand response programs. 
 

3.6.1.1 Implicit (price-based) DR 

In implicit price-based demand response programs consumers react to dynamic pricing signals and change 
their electricity usage accordingly.  

- Time of Use (ToU) (IRENA, 2019): In ToU tariff scheme, participating consumers can adjust their 
electricity consumption voluntarily (either through automation or manually) to reduce their energy 
expenses. These energy rates are differentiated by peak and off-peak (and possibly shoulder) 
periods.  

 
Day/night ToU differentiation is very common in Europe. For instance, in Italy, all low-voltage consumers are 
mandatorily exposed to ToU pricing if they do not choose a supplier in the liberalised market. 

- Critical Peak Pricing (CPP) (IRENA, 2019): CPP is a rate in which electricity prices increase 
substantially for a few days in a year, typically during times the wholesale prices are the highest.  

 
CPP is applied to a smaller extent in the UK, Lithuania, Portugal, Romania, and France. Particularly, French 
Tempo tariff is a contract with a fixed price all year except for a maximum of 22 days with very high prices. 

- Real-Time Pricing (RTP) (IRENA, 2019): Prices are determined close to real time consumption of 
electricity and are based on wholesale electricity prices. Electricity prices are calculated based on at 
least hourly metering of consumption, or with even higher granularity (e.g., 15 minutes). Such tariffs 
are mostly composed of the wholesale price of electricity plus a supplier margin, however, several 
new services are moving away from margin models to wholesale passthrough models, whereby the 
consumer pays the actual market price. 

 
Estonia, Romania, Spain, Sweden and UK applied such tariffs. For example, in Estonia and Spain between 
25 % and 50 % of all households incur their supply charges based on hourly pricing. 

- Variable Peak Pricing (VPP) (IRENA, 2019): A hybrid of static and dynamic pricing, where the 
different periods for pricing are defined in advance, but the price established for the on-peak period 
varies by market conditions. 

These apply in Denmark, Norway, and Sweden, where electricity consumers incur spot-market-based pricing 
through the monthly average wholesale price. 

3.6.1.2 Explicit (incentive-based) DR 

 
Explicit DR programs enable demand side resources to participate and trade in the wholesale, balancing, and, 
where applicable, Capacity Mechanisms. The participating consumers are requested by wholesale market 
participants (TSOs, DSOs, Retailers) to change their energy consumption (or generation) patterns and receive 
direct payments if they do so. These requests are triggered due to energy imbalances, high wholesale prices 
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or system’s emergencies. Consumers are able to participate in explicit DR programs directly (in case of large- 
scale consumers) and earn from their consumption flexibility individually or by contracting with an aggregator: 
either a third-party aggregator or the customer’s retailer (SEDC, 2017). 
 
Art. 15.8 of the the Energy Efficiency Directive (2012/27/EU, 2012) establishes consumer access to energy 
markets, either individually or through aggregation.  
In detail the Article states: 

- “Member States shall ensure that national regulatory authorities encourage demand side resources, 
such as Demand Response, to participate alongside supply in wholesale and retail markets.” 

- “Subject to technical constraints inherent in managing networks, Member States shall ensure that 
transmission system operators and distribution system operators, in meeting requirements for 
balancing and ancillary services, treat Demand Response providers, including aggregators, in a non-
discriminatory manner, on the basis of their technical capabilities.” 

- “Member States shall promote access to and participation of Demand Response in balancing, 
reserves and other system services markets, inter alia by requiring national regulatory authorities 
[…] in close cooperation with demand service providers and consumers, to define technical 
modalities for participation in these markets on the basis of the technical requirements of these 
markets and the capabilities of Demand Response. Such specifications shall include the participation 
of aggregators.” 

 
In the sequel we present the technical modalities for Demand Response according to (JRC)  
  

- Demand Response programme design. 
- Competitive framework: Auctions constitute an efficient mechanism tha encourage consumer 

participation in a transparent manner and fosters competition. 
- Required size of a bid: The minimum bid size should be small in order to facilitate market 

participation and increase competition. 
- Duration of the call: Event duration and/or availability requirements constitute a barrier for 

consumers. The event duration (length of time a consumer is asked adjust her consumption) should 
be as short as possible. 

- Frequency of activations/short recovery periods: Depending on the type of market, consumers 
require sufficient time between two activations. 

- Provide the option of asymmetric bidding: Increase/decrease consumption equally (symmetrical 
bids) constitutes a significant barrier for consumer participation. In Member States where the TSO is 
willing to enable Demand Response, asymmetrical bids are allowed. 

- Measurement & verification: 
- The baseline methodologies should be fair and transparent and be publicly available. 
- The pre-qualification, measurement and verification processes should be defined and take place at 

the aggregated level. The communication protocols implemented should be between oparetor and 
the aggregator.  

- The payments that are offered should encourage consumer participation in demand response, be 
fair, transparent, and strengthen competition  

- Penalties enhance conformance to demand response programs and ensure reliability of demand 
side resource. 

 
In the sequel, in Figure below we present the status of Explicit Demand Response activity in Europe.  
 



 D5.1 Initial market analysis and iFLEX business models 
 

 

Document version: 11.0 Page 56 of 95 Submission date: 2021-04-30 

 
Figure 27: Map of Explicit Demand Repose Development in Europe (SEDC, 2017) 

 
More precisely, the most mature regulatory framework for demand side participation in wholesale electricity 
markets exists in Switzerland, France, Belgium, Finland, Great Britain, and Ireland, addressing the role of 
independent aggregator and including standardised roles and responsibilities of market participants.  
 
Austria, Denmark, Germany, Netherlands, Norway, and Sweden are marked yellow since regulatory barriers 
exists that prevent the market growth. Several markets in these countries are open to Demand Response, 
however, programme requirements continue to exist which are not adjusted to enable demand-side 
participation. 
In Slovenia, Italy, and Poland a gradual opening of markets takes place the last years, however significant 
barriers still exist that prevent consumer participation. Finally, in Spain, Portugal, and Estonia the regulatory 
framework has not evolve significantly to include aggregated demand-side flexibility. 

3.6.2 Greece  

Regarding interruptible load services (ILS) the Greek Law 4342/2015 (Official Government Gazette FEK Aʼ 
143/09.11.2015 has integrated EU Energy Efficiency Directive (henceforth EED) 2012/27, which requires 
among others, a) member states to adopt demand response measures, b) legal and personal entities to 
provide balancing and/or ancillary services and c) the regulator to expand its monitoring role for the successful 
implementation of the energy efficiency directive in the market.  
 
TSO has the right to interrupt load services of the eligible High Voltage consumers in the interconnected system 
for a specific period, at a pre-defined maximum Load level. For its action, the TSO compensates the eligible 
High Voltage consumers in the interconnected system for the provision of the demand response measures. A 
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Reserves Account for Security of Supply has been issued by the TSO. The financing of the account is based 
on a levy imposed to all the active generators. (RAE) 

 
Law 4425/2016 along with the amendments introduced to it by Law 4512/2018 and Law 4546/2018:  

- Introduces the role of an aggregator (which by means of the amendments introduced to it by Law 
4512/2018 also includes the RES aggregation) and provides that it is: “The legal person who 
collectively represents in the Electricity Markets one or more producers or consumers or potential 
Participants for one or more connection points for either production or for electricity demand and 
assumes the respective obligations and requirements resulting from their participation in the relevant 
Electricity Markets.”, and  
 

- Article 17 introduces to the Greek legal framework many of the provisions of Article 40 of the 
upcoming (Council of the European Union - Directive, 2019) relative to Demand Response and 
provides that the TSO should act in this respect in accordance with the secondary legislation 
provisions as they are specified in the Power Exchange and Balancing Market Rules. 

 
Greece is at the verge of introducing a specific market framework that would aim to the participation of Demand 
Response in an individual Dispatchable Load mode or through a Demand Response Aggregator. Up to now 
Demand Response is procured as capacity by the Greek TSO in the form of interruptible load contracts 
(Tourlis, 2019).  
 

3.6.2.1 Interruptible Load Service Auction – ILSA 

Each participating consumer declares the maximum amount of load curtailment in MW for a certain year. The 
amount of maximum load cannot change throughout the year. Then for each auction that takes place in the 
certain year the consumer declares the amount of load for the certain auction, one month prior to the day of 
actual load curtailment. The declared load cannot be higher than the maximum load. Each participating 
consumer can divide the declared load in up to 10 bids. Each bid includes the amount of power in MW and the 
price in €. The participant can update its bids.  
 
The bids are placed in ascending order until the total amount of load curtailment is equal or greater than the 
amount defined by the TSO. The market clearing price is the marginal price, i.e., the price of the final bid that 
was cleared in the market. In case the total amount of load curtailment that was traded in the auction is lower 
than the amount defined by the TSO, the TSO can cancel the auction. 

3.6.3 Slovenia  

In May 2020, the Energy Agency completed the initial set of public consultations on the establishment of a 
market with the flexibility of active consumption in Slovenia and published an updated consultation document. 
It contains a substantive upgrade, corrections, explanations and the Agency's views on particularly highlighted 
topics in the public hearing. 

The introduction of a flexibility market in Slovenia is in its infancy, only certain topics have already been 
addressed in a narrower sense, but their comprehensive treatment indicates the existence of a number of 
obstacles and the complexity and interdisciplinarity of the issue. Introducing a market with flexibility therefore 
requires a holistic approach and the involvement of different stakeholders. Notwithstanding the fact that the 
harmonization process at EU level will gradually build a framework of norms and rules and good practices 
based on the recommendations of the European Commission and the results of cooperation between 
European electricity operators, on the basis of which certain aspects of the market can be implemented with 
flexibility at national level. the removal of perceived barriers that are nationally conditioned should begin as 
soon as possible. 

As part of the harmonization process, the question of what to standardize, what to recommend and what to 
leave to market players will need to be answered. Effective updating of existing legislation will also be crucial 
to ensure full compliance with the third set of EU directives and to ensure that these requirements are 
operationalized, thus ensuring minimum conditions for implementing the new requirements of the Clean 
Energy Package for all Europeans and network codes. The implementation of the said package and network 
codes is the basis for further development of the system and the market in the context of exploiting flexibility. 
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However, it makes sense to use this consultation process to introduce new roles and responsibilities and 
flexibility mechanisms and concepts in line with this package in the normative regulation at the secondary level, 
which have already matured today and are not in conflict with current energy legislation. 

At the same time, it will be necessary to prepare and coordinate an operational plan for the implementation of 
all necessary activities for gradual and effective market introduction with flexibility, which must address the 
issue of investment in new technologies and be coordinated at the level of stakeholders and properly placed 
in the context of national strategies. The Agency is well aware of its role, tasks and obstacles, which it must 
address in this consultation process. Through its active work, it will continue to try to motivate interested 
stakeholders to work together to achieve these goals. 

The Energy Agency estimates that the publication of the consultation document has achieved quite a few 
intermediate goals: to develop and publicly publish a comprehensive expert basis that addresses all key 
aspects of establishing a market with flexibility at the level of high-level treatment. It achieved the establishment 
of a common level of understanding of the issue and the establishment of an effective consultation process for 
a broader professional discussion of the highlighted topics in support of the implementation of the Clean 
Energy package for all Europeans. It has achieved the objective of formulating certain preliminary positions of 
the Agency and clarifying the aspects of the national regulatory authority that are included in this document. 
With the active participation of stakeholders in the consultation process, it was possible to identify common 
positions and close certain thematic areas. 

Other thematic areas could be sharpened and clarified somewhat better in the initial set of consultations, which 
represents a good basis for future activities within the further sets of consultations. The public consultation on 
the establishment of a flexibility market will continue with the treatment of selected thematic strands, supported 
by new consultative content. At the end of all planned sessions, the Agency plans to publish the final umbrella 
positions. The interim results of the consultation will be expert bases and supporting documentation (responses 
of participating stakeholders) and intermediate positions of the Agency on selected topics under consideration 
in each consultation, which in the Agency's opinion are important in the implementation of the Clean Energy 
for All Europeans package. and secondary legislation (SONDSEE, Rules for the functioning of the electricity 
market, etc.). 

The next planned strands under this consultation process are: the (independent) aggregator model and related 

content, and market processes and trading platforms. 

3.6.4 Finland  

In Finland flexibility markets at the moment organised at TSO enabled balancing markets that are described 
in previous section 3.4. All resources, generation, consumption and storage, are able to participate these 
markets.  

Flexibility can be traded at NordPool wholesale market via balance responsible parties. Besides normal day-

ahead and intraday trading flexi-order-type can be traded.(Nordpool) 

Balance responsible parties might use flexibility to optimize their own operations, e.g. imbalance and portfolio 

management. 

Time of Use tariffs are very typical with the Finnish households who have electric heating and there is around 

10 MW demand response potential and dynamic load control potential of 14 MW in the domestic households. 

(SEDC, 2017) 

The current regulatory framework of the DSOs needs to be updated before the next regulatory period starting 

in 2024 to meet the requirements of the Electricity Directive 2019/944. DSOs need to consider the use of 

flexibility in thenir investment planning and operations and this might lead to new flexibility markets or products 

and also DSOs procuring flexibility. There are some demonstrations (Fortum, 2020 and Caruna, 2020) around 

using battery flexibility for security of supply in distribution networks. This topic is a burning issue and probably 

in near future new type of flexibilities would be required. 

3.7 Energy sector integration  

Energy sector integration refers to linking of different energy vectors such as electricity, gas and heat. Sector 
integration is driven by electrification and it supports the utilization clean and renewable energy all over the 
society, including heating, industry and transportation. European Union defines energy system integration as 
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“the coordinated planning and operation of the energy system ‘as a whole’, across multiple energy carriers, 
infrastructures, and consumption sectors”7.   

From the iFLEX project point of view, sector integration between district heating (DH) and electricity is an 
interesting opportunity as it provides new possibilities for consumer empowerment and demand response.  In 
Finland, district heating has 46% market share in residential, commercial and public buildings. DH is especially 
popular in cities and its market share in apartment buildings is 88%.8 In contrast to electricity where the markets 
are global and open, district heating networks are local and heat is typically produced by as single company. 
However, open district heating concepts that utilize waste heat e.g. from industry and supermarkets are also 
emerging9 10.  

Sector integration provides interesting possibilities for demand response. Buildings have a large thermal mass 
that acts as a natural energy storage that provides a cost-efficient solution for demand response. This flexibility 
could be provided to a DH company to make their networks more dynamic and this way help them reduce 
losses and costs. Moreover, district heating is typically generated with Combined Heat and Power (CHP) plants 
that produce electricity as a by-product. Therefore, demand-side flexibility in the DH network directly 
contributes also to the electricity sector as it influences the flexibility of CHP generation.  

Another interesting opportunity for sector integration are heat pumps, which are becoming more popular in 
renovated apartment buildings to provide an alternative for DH. Building with heat pumps and DH are 
interesting sector integration point as they provide means to reduce consumer’s energy bill by optimizing 
across electricity and DH vectors. This is especially interesting with dynamic electricity and/or DH prices. 
Moreover, aggregated heat pump resources provide interesting explicit demand response opportunity for DH 
companies as they allow heat to be produced with electricity when the prices are low and with DH when the 
prices are high to maximize the profits. 

Although there are interesting opportunities in DH-electricity sector integration, there are still many open 
issues. For instance, the market structures for DH are underdeveloped and there is a lack for clear models to 
support flexibility from consumers and aggregators. 

3.8 Conclusion 

This section provides an overview of the energy market at European level as well as in the target demonstration 
countries: Greece, Slovenian and Finland. This review starts from a brief description of different stakeholders 
involved in the energy sectors in each country and then focuses on electricity market players, including a high-
level description of the retail, wholesale, balancing, flexibility and DR markets. Finally, this section defines the 
energy sector integration and opportunities from the iFLEX project perspective. 

Among the target countries, Finland has the largest energy consumption, the peak of annual total energy 
consumption is about 26 Mtoe, while this value is respectively 21.8 and 5.5 Mtoe for Greece and Slovenia. 
The same trend is followed by the electricity consumption in these countries. The maximum annual electricity 
consumption in Finland, Greece, and Slovenia is respectively about 90, 63.5, and 17.5 TWh. It means the 
share of electricity to the total energy consumption is higher in Finland compared to two other countries.  

This section detailed the role and the uptake of the different stakeholders, such as Energy Communities, 
Retailers, TSOs/DSOs, Retailers, BSPs/BRPs, Aggregators, ESCO companies is provided at EU as well as at 
country-specific level for the target demonstration countries: Greece, Slovenian and Finland. 

Attention is also paid to describe the roll-out of smart meters in the three pilot countries. In Greece, there is no 
significant progress regarding the installation of smart metering infrastructure and the deployment of demand 
response programs are usually used by the electricity suppliers to invoice their customers for their aggregated 
real consumption. Therefore, currently, no IT infrastructure that would allow for unidirectional or bidirectional 
communication between HEDNO/Suppliers and the end-consumers and, in turn, for the massive deployment 
of DR programs is available. In Slovenia, an advanced metering system is used which includes a set of 
measuring devices, information technology and communication channels enabling automatic (remote) 
selection, processing and transmission of metering data and the possibility of two-way data exchange between 
the metering centre and the meter. In Finland, smart electricity metering (hourly metering and remote reading) 
on a large scale is adopted.  

 
7 https://ec.europa.eu/energy/sites/ener/files/energy_system_integration_strategy_.pdf  
8 https://www.euroheat.org/knowledge-hub/district-energy-finland/  
9 https://www.helen.fi/en/companies/heating-for-companies/open-district-heat  
10 https://www.opendistrictheating.com/  

https://ec.europa.eu/energy/sites/ener/files/energy_system_integration_strategy_.pdf
https://www.euroheat.org/knowledge-hub/district-energy-finland/
https://www.helen.fi/en/companies/heating-for-companies/open-district-heat
https://www.opendistrictheating.com/
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The Greek electricity market is compliant with the European Target Model with a Forward, Day-Ahead, Intraday 
and Balancing Markets being in force. The TSO, who is responsible for the balancing market, purchases 
balancing capacity, activates balancing energy and performs the imbalance settlement process.  

In Slovenia, the trading on the Balancing Market is implemented through a platform for collecting purchase 
and sale bids for electricity through which the System Operator buys and sells electricity intended for the 
settlement of imbalances in the electricity system. In Finland, the procurement of the reserves in the Balancing 
Market is executed by the TSO. All BRPs, such as resources, generation, consumption and storage, are able 
to participate in the balancing and flexibility markets.  

The role of the DR Aggregator as a stakeholder is viewed as critical for the participation of DR resources in 
the different market segments and especially in the flexibility market.  

In Greece, RES Aggregators and DR Aggregators are separate entities that participate independently in the 
various segments of the wholesale electricity market. Specifically, according to the current legal and regulatory 
framework of the Greek electricity market, RES Aggregators are allowed to participate in the Day-Ahead 
Market, Intra-Day Markets and Balancing Market, while DR Aggregators are allowed to participate only in the 
Balancing Market for the provision of balancing services. However, the everyday participation of DR 
Aggregators in the Balancing Market is not technically feasible yet, since the related regulatory framework and 
detailed technical decisions pertaining to various operational aspects regarding the participation of DR in the 
Balancing Market (e.g. definition of baseline methodology) are still under formulation and are expected to be 
finalized by the end of 2021. This delay is also advocated by:  

a) the extension of the interruptible load contracts for the compensation of interruptibility services 
provided by eligible HV consumers procured as capacity by the Greek TSO, which is supposed to be 
terminated in September 2021, and 

b) the lack of appropriate IT infrastructure (e.g. smart meters), which would allow for real-time access to 
massive electricity consumption data, further aiming at the extended deployment of demand response 
programs for end-consumers that are connected to both MV and LV distribution networks. 

In Slovenia, it is necessary to provide a coherent normative framework in which the aggregator will be able to 
provide services to any potential customer and will ensure that all interested stakeholders are sufficiently 
informed and, if necessary, compensated for the aggregator's actions. The aggregator framework needs to be 
integrated with existing market mechanisms while introducing new markets if they are not already in place (eg 
local markets for congestion management and capacity management). 

In Finland, there is no distinction between RES and DR aggregators. The aggregation of different resources is 
already permitted in all electricity marketplaces in Finland. At the moment, independent aggregators can 
provide frequency-controlled reserves (FCR-N, FCR-D and FFR) and a pilot project tests their participation in 
the balancing energy markets (mFRR) There is not yet a legal framework for the independent aggregation in 
place. 

Finally, this section defines the integration of energy sectors from the perspective of the iFLEX project: 
Buildings have a large thermal mass that acts as natural energy storage that provides a cost-efficient solution 
for demand response. Sector integration between heating systems (district heating (DH) or heat pumps) and 
electricity is an interesting opportunity as it provides new possibilities for consumer empowerment and demand 
response. Moreover, district heating is typically generated with Combined Heat and Power (CHP) plants that 
produce electricity as a by-product. Therefore, demand-side flexibility in the DH network directly contributes 
also to the electricity sector as it influences the flexibility of CHP generation.  
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4 iFLEX business models and use cases 

The notion of ‘business models’ has increasingly been used in recent years to describe the complex 
environment in which companies and organisations are operating; having to deal with new disruptive 
technologies, rapidly changing demand patterns, decreasing customer loyalty and constantly facing new 
entrants onto the market. In this environment, companies and organisations must constantly move and re-
position themselves. In order to do so in a structured way, they use so called ‘business models’ to help them 
make the right choices. 

The basic questions to be answered in the business model are the fundamental questions of any business: 
What do we offer to the customer, who are they and how do we operate to deliver the product or service so 
that we can create a profitable and sustainable business? In other words, we need to identify and analyse the 
value proposition in the intended iFLEX Assistant service, to which customer group the service is targeted and 
how we organise ourselves to deliver the service in the most efficient way.  

In iFLEX two approaches to business modelling will be applied; value modelling and process modelling. Value 
modelling allows us to model and experiment with different combinations of service constellations and actors 
to calculate a first approximation of potential revenue streams in order to evaluate the sustainability of the 
model. The process modelling focuses on the implementation of iFLEX Assistant services in an existing 
ecosystem infrastructure. The process model will represent an instantiation of the business use cases (BUC) 
developed in D2.1 Use cases and requirements.  

Most of the iFLEX business use cases will be subject to the process modelling approach and instantiated with 
realistic economic properties and revenue models in order to find an optimum business model. A limited 
number of business use cases will additionally be subject to dynamic value modelling involving different 
scenarios with different actors and value propositions.  

4.1 Methodology 

To define, describe, select and assess the most promising iFLEX-enabled business models (BM), the project 

uses different methods. The process and associated methods are outlined in the figure below. Each step and 

its methods are described in the following sections. 

 

 
 
 
 
 
 
 
 
 

St
ep

 1 DEFINE & 
DESCRIBE
Definition of the main business 
roles using the Generic Value 
Network for Smart Grids

Description of the baseline 
business models using the 
Business Model Canvas

St
ep

 2 ANALYSE & 
EXPLORE
Analysis of all iFLEX business 
use cases using the Generic 
Value Network

Explore new value networks 
of actors in selected business 
use cases using the e3value 
tool

St
ep

 3 ASSESS & 
SELECT
Viability assessment of iFLEX 
business use cases using the 
360BME tool

Instantiation of the selected 
business models for 
validation and exploitation 
purposes using the Business 
Model Canvas

Figure 28 The business modelling steps and methods 
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4.2 Step 1: Define business roles and describe baseline business models  

To define the main business roles and describe the baseline business models, iFLEX uses a “generic Value 
Network” for Smart Grids and the Business Model Canvas methodology.  

4.2.1 Generic value network 

 

The value network (VN) concept originates from Michael Porter’s well-known value chain concept (Porter, 

1985), which is widely used in the business literature to describe the value producing activities of an 

organization. The concept has been expanded by Verna Allee to include non-linear interactions between one 

or more enterprises, its customers, suppliers and strategic partners (Allee, 1999). Furthermore, these 

exchanges can refer to raw material, upstream services and products, information as well as financial 

transactions. A generic value network that describes the main business roles in the Smart Grid context appears 

in the following figure (Wisegrid, 2017). 

 

  
Figure 29. A generic value network in energy markets (from WiseGrid project []) 

 

The WiseGrid value network defines the following “core” business roles:  

- Power Production that refers to power generation regardless of their size (e.g., power plants, small 
residential prosumers) and their technology (thermal, renewable etc.). 

- Power Transmission that includes the creation, maintenance and operation of High-Voltage 
transmission grid which allows power from generation units to be transferred closer to where 
consumption takes place.  

- Power Distribution refers to the creation, maintenance and operation of the Low (or Medium) Voltage 
grid that delivers power to residential and small commercial end-users.  

- Wholesale Market combines the information of the production cost and demand forecasting, to 
compute the wholesale prices and propagate them to the generators, the retailers and the 
aggregators.  

- Power Retailing that forecasts the future demand of its end-user portfolio and manages customer 
relationships (e.g., billing).  

- Balancing Services which guarantee that the quantity reserved by the retailers or promised by 
generators is actually consumed and delivered, respectively. 
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- Power Consumption refers to all user activities that are supported by electrical appliances and which 
consume power for their operation.  

- Energy Storage refers to the devices that capture/store the produced electricity for some future use. 
- Aggregator services that steer or manage the consumption and production decisions of their 

members, e.g., residential consumers, small-scale generators, etc. 
- The Energy Efficiency and Management Services for selecting, financing and installing the 

necessary the appropriate equipment (e.g., solar photovoltaics, smart devices, controllers, smart 
meters, etc.) that reduces and/or manages energy consumption, as well as allows distributed 
generation to take place.  

 

The value network above has been endorsed by several researchers 11,12,13 and thus can be considered as a 

good starting point for our analysis of the business ecosystem.  

4.2.2 Business Model Canvas 

For each business role we can use the Business Model Canvas methodology in order to describe the baseline 

business model. The Business Model Canvas is developed by Alexander Osterwalder and Yves Pigneur in 

the context of the Business Model Framework (Osterwalder & Pigneur, 2010) and is considered an established 

way for describing and visualising business models, by describing the rationale of how an organization creates, 

delivers and captures value. 

The baseline business models will serve as the starting point for the iFLEX-enabled business models that will 

be proposed and assessed during the next phases of the iFLEX project. 

 

The following table gives an overview of the business model canvas that will be used for describing candidate 

business models supported by iFLEX Assistant.  

 
Table 2 The template of the Business Model Canvas 

 Key Partners 
The set of entities 
providing inputs 
(either physical or 
data) necessary for 
the service to be 
delivered. These 
partners can be 
upstream suppliers 
only, as well as 
peers that 
occasionally 
become 
downstream 
providers. 

Key Activities 
The most critical 
tasks, i.e., those 
business 
processes whose 
details must be 
kept secret from 
rivals. 

Value 
Propositions 
The set of 
products / 
services and 
their properties 
(e.g., low-cost, 
high quality) an 
entity offers to 
meet the needs 
of its 
customers. 

Customer 
Relationships 
Automated & 
personalised 
relationships and 
gamification 
techniques. 

Customer 
Segments 
The exact market 
that the business 
entity is focusing 
on. It can be a 
niche market (e.g., 
eco-friendly home 
owners) or a very 
broad one (such as 
Low-Voltage 
households and 
businesses). 

Key Resources 
The most 
important inputs 
for the product/ 
service to be 
realized. 

Channels 
The ways used for the 
value propositions to 
be delivered to 
customers. These can 
be privately owned or 
from third parties. 

 Cost Structure 
The cost items that can be lump sum (such as the 
distribution network), repetitive but mostly fixed (for 
example personnel salaries), or repetitive and highly 
variable (like wholesale power bought). 

Revenue Streams 
The sources of revenue for the entity that 
can be either lump sum (e.g., connection 
fee), repetitive but fixed (such as monthly “all 
you can eat” prices) and repetitive but 
variable (like commission from sales of 
power). 

 

 
11 Eva Muñoz Navarro et al, “D1.2 Utility-driven new Business Models”, UTILITEE technical report 2017, available online at 
https://static1.squarespace.com/static/5a2a500a18b27deee1bad140/t/5d5bd3c2eb4fdc0001b5a6e7/1566299186504/D1.2+Utility+Drive
n+new+business+models.pdf  
12 Mª Carmen Bueno Hernández et al., “D8.2-Innovative Business Models and Legal Issues”, GRIDSOL technical report, 2018, available 
online at http://www.gridsolproject.eu/wp-content/uploads/2018/06/D8.2_Innovative-Business-Models-and-Legal-Issues_v1.0.pdf  
13 Laura Morcillo et al, “D3.4. Emerging Business Models and Standard Contract Templates”, HOLISDER technical report, 2019, 
available online at http://holisder.eu/reports/HOLISDER_D3.4_Emerging_Business_Models_and_Standard_Contract_Templates.pdf  

https://static1.squarespace.com/static/5a2a500a18b27deee1bad140/t/5d5bd3c2eb4fdc0001b5a6e7/1566299186504/D1.2+Utility+Driven+new+business+models.pdf
https://static1.squarespace.com/static/5a2a500a18b27deee1bad140/t/5d5bd3c2eb4fdc0001b5a6e7/1566299186504/D1.2+Utility+Driven+new+business+models.pdf
http://www.gridsolproject.eu/wp-content/uploads/2018/06/D8.2_Innovative-Business-Models-and-Legal-Issues_v1.0.pdf
http://holisder.eu/reports/HOLISDER_D3.4_Emerging_Business_Models_and_Standard_Contract_Templates.pdf
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4.2.3 Initial descriptions of generic business roles and baseline business models 

The stakeholders involved in current electricity markets have been described in Section 3. In terms of 
services/value exchanged by the various business roles, a high-level view of the value network in the electricity 
markets that are relevant to iFLEX can be summarized in Figure 30 below.  

 

Figure 30. An overview of the generic value network in energy markets. 

Compared to Figure 29, we observe that most of the business roles (and their interactions) remain the same. 
A notable exception is the inclusion of an additional role, named “DR-related Software/Services Provision” that 
refers to important iFLEX entities, such as the vendor of iFLEX assistant and other “auxiliary” service providers 
(e.g., for accurate hyper-local weather forecasting), etc. Furthermore, we rephrased the: 

- roles related to production, transmission, distribution and retailing to reflect our focus on electricity 
and heat markets (rather than electricity and gas), 

- role “EE & EM Services”14 to “Energy Saving Services” so that readability is improved, and the 
- role responsible for production to “Power/Heat Injection”, so that we can emphasize on the ability to 

inject power and/or heat to the grid by allowing stored energy to be used as well. This change 
allowed us to simplify the value network by excluding the “Energy Storage” role, since it can be seen 
as the fusion of the “injection” and “consumption” core roles. 

Following the changes on the generic business roles, adjustments to the interactions were deemed necessary. 
For example, blue arrows now indicate power/heat transfers, while red and green arrows still depict data (or 
ICT services) and money, respectively. Furthermore, new value elements were included to reflect the inclusion 
of DR-related software and services, while others were rearranged (e.g., those related to Energy Storage). 

We should highlight the distinction between business roles and actors. One role can be performed by several 
actors/business models, regardless of their size or technology used. For example, power injection can be 
performed by (traditional) generators, consumers with a rooftop photovoltaic system (prosumers) or even 
consumers with a battery storage system. Furthermore, an actor can be involved in one or more roles; for 
example, a retailer following the “Gentailer”15 business model could also act as an injector/generator. 

Power/Heat injection is mainly performed by production facilities (i.e., power generators) whose production 
schedule for each of the wholesale market is determined by the respective authority (e.g., the wholesale market 
operator for the day-ahead/intra-day wholesale market), based on facility’s information about energy mix and 
marginal costs and the estimated total demand (e.g., as expressed from retailers).  

 
14 Which stands for “Energy Efficiency and Energy Management Services” 
15 The term Gentailer is produced by combining the terms Generator and Retailer. 
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A high-level overview of the business model of the power producer/injector using the Business Model Canvas 
methodology appears in the following table. 

Table 3 The Business Model Canvas of the power producer/injector 

Key Partners 

TSO(s) 

DSO(s) 

BRP 

ESCO 

Key Activities 

Manage electricity 

production  

 

Predict demand  

 

Bid for electricity on 

wholesale market, 

over the counter 

 

Provide balancing 

and ancillary 

services by 

adjusting 

production and 

reserving capacity 

 Value 

Propositions 

 

Electricity 

production 

 

Supply-side 

flexibility 

Customer 

Relationships 

 

Direct (e.g., over 

the counter) or 

indirect (e.g., 

wholesale market 

operator) 

Customer Segments 

 

Industrial, Commercial 

& Residential end-users 

Key Resources 

Generators 

Storage systems 

Inverters 

License 

SCADA 

Channels 

Production delivery 

via transmission/ 

distribution 

system/private wire 

Access to 

wholesale market 

directly and/or 

through BRP 

              Cost Structure 

Sunk: license for generator(s), license for emissions 

Repetitive (static):  

Repetitive (variable): raw material, penalties for failing to 

deliver the promised electricity 

           Revenue Streams 

Repetitive (static): capacity reserve fee 

Repetitive (variable): electricity production, 

green certificate (if applicable) 

 

High-voltage power Transmission from generation units to the distribution grid is performed by regulated 
entities, called Transmission System Operators, or in case of local generation units (e.g., micro-grids) by other 
actors (e.g., mining companies, etc.). The following table provides a high-level overview of the core business 
model of a or in the smart-grid era. 

Table 4 The Business Model Canvas of the Transmission System Operator 
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Key Partners 

 

Wholesale 

market 

operator for 

periodically 

announcing 

wholesale 

prices and 

production 

levels  

 

Generators for 

providing 

balancing and 

ancillary 

services  

 

DSO(s) for 

distributing 

power/heat to 

consumers 

 

BRP whose 

imbalances 

contribute to 

system 

stability 

Key Activities 

 

Manage/ 

reconfigure HV grid 

at real-time for 

transporting 

electricity for long 

distance and 

industrial 

customers 

 

Ensuring grid 

stability and 

reliability by real 

time dispatch  

Activate reserves 

Compute 

imbalance 

payments 

 

 Value 

Propositions 

 

Secure and high-

quality HV power to 

industrial end-

users  

 

Power 

transmission over 

long-distance to 

rest end-users 

  

Customer 

Relationships 

 

Web-based 

platform for access 

to transmission 

system status, to 

real-time prices 

(e.g., imbalance 

prices), for 

submitting bids, 

etc. 

Customer Segments 

 

end-users  

BRPs 

 

Key Resources 

 

Transmission 

network 

 

Monopoly rights  

 

Back-end systems 

(SCADA, etc.) 

Channels 

 

Via wholesale 

market operator 

 

Via retailers, who 

are responsible for 

managing end-user 

relationships (e.g., 

end customers pay 

regulated tariffs for 

using transmission 

system via energy 

bill) 

              Cost Structure 

Sunk: network expansion, grid elements, licenses for back-

end systems (SCADA) 

Repetitive (static): Personnel salaries, Network 

maintenance, servers 

Repetitive (variable): Wholesale price * kWh, Power losses 

* penalty, Reverse Power Flows * penalty, blackouts * 

penalty, reserve requests* reserve price, DR requests * 

flexibility price 

           Revenue Streams 

Repetitive (static): 1xConnection fee 

Repetitive (variable): Commission for power 
transmission (in KW/MW) and energy 
transmission (in KWh/MWh), imbalance prices 

 

Low-voltage power distribution to end-users’ premises is performed by regulated entities, called Distribution 
System Operators16. The following table provides a high-level overview of the core business model of a modern 
Distribution System Operator using the Business Model Canvas methodology. 

 

 
16 As in the case of high-voltage power, when a small-scale generation unit is nearby (e.g., company campus, shopping mall or even 
building) power distribution can be performed by other actors (e.g., companies, prosumers, etc.). 
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Table 5 The Business Model Canvas of the Distribution System Operator 

Key Partners 

 

TSOs for 

transporting 

incoming and 

excess electricity 

Aggregators for 

providing flexibility 

 

Communication 

Service Providers 

for transmitting 

smart meter data 

 

ICT providers for 

offering SW-based 

solutions (e.g., 

back-end systems) 

and devices (e.g., 

smart meters, tap 

changers, etc.) 

 

Service providers 

(e.g., weather 

forecasting) 

Key Activities 

 

 

Manage/reconfigur

e MV/LV grid at 

real-time for 

distributing power 

to end-users in an 

uninterruptable 

way. 

 

Collect, clean and 

manage access to 

metering data 

 

Analyse metering 

data to generate 

baseline load and 

supply profiles, 

predict congestion 

issues in LV grid, 

plan and execute 

maintenance 

activities, plan 

extensions for 

reinforcing grid 

stability 

 

Manage power 

factor of 

Renewable 

technologies at 

real-time to reduce 

power losses and 

consequently 

disconnection of 

remote users 

Value 

Propositions 

 

Secure and high-

quality MV/LV 

power to end-users  

 

Real-time metering 

consumption and 

generation 

information 

availability 

 

Flexibility delivery 

estimation based 

on baseline load 

profiles and 

Aggregators’ 

planned profiles. 

Customer 

Relationships 

 

Technical support 

via call-centres 

(e.g., regarding 

outage restoration 

times) 

Notifications via 

web sites (e.g., 

regarding planned 

outages) 

Customer Segments 

 

Commercial & 

Residential end-users 

who need high quality 

and stable power 

(including building 

managers) 

Key Resources 

Distribution 

network 

Monopoly rights  

Smart meters 

(except from UK) & 

data for distribution 

network 

Back-end systems 

(SCADA, etc.) 

Channels 

Via retailers, who 

are responsible for 

managing end-user 

relationships (e.g., 

membership fee 

paid via energy bill)  
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              Cost Structure 

Sunk: Smart meters (except from UK), network expansion, grid 

elements, licenses for back-end systems (SCADA) 

Repetitive (static): Personnel salaries, Network maintenance, 

servers 

Repetitive (variable): Wholesale price * kWh, Power losses * 

penalty, Reverse Power Flows * penalty, DR requests * 

Aggregator’s price, blackouts * penalty  

           Revenue Streams 

Fixed (variable): 1xConnection fee 

Repetitive (variable): Commission for power 
distribution (in KW/MW) and energy 
transmission (in KWh/MWh) 

 

Balancing services are provided by a Balance Responsible Party, whose main business model appears in the 
table below. 

 
Table 6 The Business Model Canvas of a Balance Responsible Party (BRP) 

Key Partners 

 

Wholesale 

market 

operator that 

provides real-

time info on 

imbalances 

and imbalance 

prices for 

short and long 

positions 

 

Aggregators 

who offer 

demand-side 

flexibility when 

high 

imbalance 

penalties are 

foreseen 

Key Activities 

 

Estimate 

imbalances of 

portfolio 

 

Reduce imbalance 

penalties based on 

hedging strategies 

(including requests 

for demand 

flexibility) 

 

Compensate 

transmission 

system operator(s) 

for the imbalances 

of its portfolio 

 

 Value 

Propositions 

 

Reduce risk of high 

imbalances due to 

portfolio size, 

portfolio 

composition and 

hedging strategies 

 

Customer 

Relationships 

 

Web-based 

platform for access 

to real-time prices 

(e.g., imbalance 

prices), for 

submitting bids, 

etc. 

Customer Segments 

 

Retailers 

 

Aggregators 

 

Key Resources 

 

Member portfolio 

Channels 

 

Via wholesale 

market operator 

 

              Cost Structure 

Sunk: licenses for back-end systems 

Repetitive (static): Personnel salaries, servers 

Repetitive (variable): imbalance penalty * imbalance, DR 

requests * flexibility price 

           Revenue Streams 

Repetitive (static): member participation fee 

Repetitive (variable): imbalance fee per kwh 

 

The power/heat retailer companies estimate power reservation requests based on metering data that comes 
from the power/gas distribution supply operator (DSO) and sets the retail prices for power/heat consumers. 
The core business model of a retailer/supplier in most European countries (i.e., apart from UK) appears in the 
table below. 
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Table 7 The Business Model Canvas of a Retailer 

Key Partners 

 

Consumers/Pr

osumers 

DSO(s) 

BRP 

Key Activities 

 

Retrieve smart 

meter data of 

customer portfolio 

and generate 

customer 

segments 

 

Create accurate 

baseline load 

profiles of each 

customer segment 

for predicting short-

term loads 

 

Procure electricity 

from wholesale 

markets 

 

Define attractive 

and viable pricing 

schemes 

 

Bill customers 

Value 

Propositions 

 

Announce load 

requirements 

 

Offer competitive 

prices to customer 

segments 

 

Distribute 

payments to 

respective market 

entities 

Customer 

Relationships 

 

Offline periodic 

electricity bills 

Web-based, on-

demand electricity 

bills 

Customer Segments 

 

Commercial, 

Residential and 

Industrial end-users 

Key Resources 

Smart-meter data 

of customers (both 

historical and near 

real-time) 

Channels 

Access to 

wholesale market 

directly and/or 

through BRP 

              Cost Structure 

Sunk: license for back-end systems 

Repetitive (static): static fee for services of Aggregator 

Repetitive (variable): variable fee for services of 

Aggregator 

           Revenue Streams 

Repetitive (static): static fee 

Repetitive (variable): competitive price(s) for 

energy 

 

Aggregators bid for energy and/or capacity in the wholesale and balancing markets in order to and offer this 

flexibility to balancing responsible parties and other market players such, as DSOs and TSOs. They do so by 

steering and/or controlling the consumption and production decisions of their (potentially large) group of 

members. The following table provides a high-level overview of the core business model of an Independent 

Aggregator using the Business Model Canvas methodology. 

 
Table 8 The Business Model Canvas of an Independent Aggregator 

Key Partners 

 

Key Activities 

 

Value 

Propositions 

Customer  

Relationships 

 

Customer 

Segments 
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Commercial & 

Residential 

consumers, 

prosumers 

(including building 

managers) who 

would like to 

provide flexibility in 

order to receive a 

monetary reward, 

reduce energy bills 

or increase 

revenues from 

injected power 

Recruiting 

members by 

offering clear and 

attractive contracts 

Member profiling 

(baseline and 

flexibility) 

Bidding for 

flexibility requests  

Activating flexibility  

Managing risk  

Computing 

rewards/penalties 

Demonstrate the 

cost-effectiveness 

of demand-side 

management 

techniques 

Meet technical 

requirements for 

participating in 

wholesale markets 

Managing balance 

responsibility 

Market-based 

bilateral contracts 

 

Regulated 

processes 

BRPs, DSOs, 

TSOs  

Key Resources 

iFLEX assistant 

Users’ consent to 

access smart 

meters’ data 

Member portfolio 

Channels 

Virtual channels via 

web, email, mobile 

etc. 

As part of wider co-

operative 

membership offer 

At events and 

conferences 

Via Third Parties 

(such as satisfied 

customers using 

social networks) 

              Cost Structure 

Sunk: license to use iFLEX assistant, other software, Servers 

Repetitive (static): licencing fee to use smart meter data (where 

applicable), Personnel salaries, Internet subscription 

Repetitive (variable): royalties paid to prosumers as incentives 

for providing flexibility 

           Revenue Streams/ Cost 

reductions 

Fixed (static): payment from TSOs for 

reserving flexibility capacity 

Fixed (variable): payment from BRPs, 

DSOs, TSOs for flexibility and demand 

shifting;  

Non-fixed (variable): sales of additional 

energy services, e.g., heating 

installations 

 
 

Energy Saving services, which may include implementing energy-efficiency projects, renewable energy 

projects on a turn-key basis and real-time recommendations for energy consumption decisions, are typically 

offered by Energy Services Companies. The following table provides a high-level overview of the core 

business model of an Energy Services Company using the Business Model Canvas methodology. 

 
Table 9 The Business Model Canvas of an Energy Services Company 

Key Partners 

SW vendors 

HW vendors 

Service Providers 

Key Activities 

Member 

consumption 

profiling (baseline) 

 

Member production 

profiling (baseline) 

Value 

Propositions 

 

Reduced energy 

bills and/or higher 

return-on-

investment by 

Customer  

Relationships 

 

Own contracts 

 

Customer 

Segments 

 

Consumers 

Prosumers 
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Suggestions for 

reducing energy bill 

and/or increasing 

return-on-

investment 

 

Consultancy on 

appropriate 

equipment based 

on member needs 

and location 

 

Financing of 

equipment 

 

Installation of 

equipment 

targeted and 

personalised 

suggestions that 

meet own 

objectives 

(monetary or not) 

while considering 

local constraints. 

 

Access to financing 

for the appropriate 

capital-intensive 

equipment 

 

 

Key Resources 

 

iFLEX assistant 

 

Users’ consent to 

access smart 

meters’ data 

 

Technical expertise 

 

Liquidity to finance 

equipment 

Channels 

Virtual channels via 

web, email, mobile 

etc. 

As part of wider co-

operative 

membership offer 

At events and 

conferences 

Via Third Parties 

(such as satisfied 

customers using 

social networks) 

 

              Cost Structure 

Sunk: hardware, license to use iFLEX assistant, other software, 

Servers 

Repetitive (static): licencing fee to use smart meter data (where 

applicable), Personnel salaries, Internet subscription 

Repetitive (variable):  

           Revenue Streams/ Cost 

reductions 

Fixed (static): payment from customers 

for paying back equipment owned by 

ESCO 

Fixed (variable): payment from 

Consumers/Prosumers for periodic 

suggestions  

Non-fixed (variable): portion of the 

prosumer’s electricity bill savings or 

revenues 

 

 

The key economic aspects that characterise consumers of electricity and heat services appear in the following 
table. 

 
Table 10 The Business Model Canvas of a Consumer 
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Key Partners 

 

Other 

consumers 

living in a 

nearby 

geographical 

location (e.g., 

building), or 

belonging to 

the same 

virtual 

community 

(e.g., 

members of 

the same 

supplier who 

employs 

gamification 

techniques), 

or belonging 

to the same 

energy 

community 

Key Activities 

 

Understand their 

load patterns 

 

Choosing 

electricity tariff 

scheme and which 

devices to buy 

 

Deciding when to 

use the electrical 

appliances for 

satisfying their 

needs in a cost-

effective manner 

 

Sharing their 

experiences with 

other 

consumers/peers 

and providers 

Value 

Propositions 

 

Providing demand 

flexibility based on 

factors including 

cost reduction, 

revenue 

maximisation, 

environmental 

consciousness, 

community norms, 

etc. 

Customer 

Relationships 

 

Online  

Customer Segments 

 

Aggregators paying for 

the flexibility provided 

Key Resources 

 

End-devices 

Smart devices 

Smart controllers 

Channels 

 

Retailer’s/ 

Aggregator’s 

platform 

              Cost Structure 

Sunk: home/office appliances (e.g., smart devices), fixed 

fee for connecting to the grid 

Repetitive (static): membership fee to retailer and service 

providers (e.g., ESCOs for providing suggestions, etc.) 

Repetitive (variable): regulated prices for using distribution, 

transmission (energy component, power component, etc), 

competitive prices for electricity and power 

           Revenue Streams 

Fixed (variable): incentive for flexibility and 

demand shifting from aggregator 

 

Finally, the core business model of a DR-related Software/Service provider is described in the table below. 

 

Table 11 The Business Model Canvas of a DR-related Software/Service provider 
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Key Partners 

 

Vendors of 

smart devices 

 

Standardisatio

n 

organisations 

 

Other 

software 

providers 

 

Data providers 

(open or 

license-

based) 

Key Activities 

 

Control smart 

devices 

 

Visualise 

consumption/ 

production history 

and profile 

 

Hyper-local 

weather forecast 

 

Wholesale price 

forecast 

Value 

Propositions 

 

Automated 

Demand-

Response 

campaigns 

 

Accurate weather 

forecast 

 

Accurate 

wholesale price 

forecast 

 

Customer 

Relationships 

 

Direct  

Customer Segments 

 

Aggregators 

 

ESCOs 

 

Retailers 

 

Key Resources 

 

Algorithms 

Channels 

 

Via app stores 

              Cost Structure 

Sunk: hardware 

Repetitive (static): personnel 

Repetitive (variable):  

           Revenue Streams 

Repetitive (static): SW license 

Repetitive (variable): customer/session price * 

number of customers/sessions 

 

4.3 Step 2: Analyse and explore iFLEX business use cases 

In the next step, each iFLEX business use case defined in D2.1 will be described using the generic VN, 

focusing on the business roles and relationships that are most relevant to the iFLEX context. Furthermore, 

some BUCs will be elaborated on using the e3value modelling method to explore new value networks of 

actors through iteration and simulation. The approach is shown in Figure 30.  
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Figure 31 Modelling approach to iFLEX business use cases 

The e3value modelling method 

The e3value modelling method is on one hand based on the analysis of economic value creation, distribution 
and consumption in a multi-actor network originally developed by Jaap Gordijn (Gordijn, 2002) and used in a 
number of energy related business analysis case studies. 

In a typical situation for an iFLEX flexibility service, the service proposition will be analysed together with a 
pilot partner. The analysis must be performed quickly and often with an imperfect or partly unknown data 
foundation which is subject to frequent updates. The analysis must provide answers to the following questions: 

1. Is the service feasible in terms of value proposition to the end user? 
2. Is the service overall profitable and has it got a positive cost/benefit ratio? 
3. Is the global profitability fairly distributed on all the involved actors? 
4. Is the intended service feasible in terms of usability (scenario implementation)? 

5. Is the service easily understood and acceptable to all stakeholders?  

In order to provide the answers to these questions, a conceptual modelling tool should provide: 

- A lightweight approach to carrying out the value analysis in a limited timeframe. 

- An economic value aware approach to capturing and evaluating a value proposition (question 1). 

- A multi-viewpoint approach to dealing with a wide range of stakeholders (question 3). 

- A graphical conceptual modelling approach to create a common understanding (question 5) and 
rapid evaluation and value analysis of the business idea (question 2) with frequent updates to the 
underlying data foundation. 
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- A scenario approach to creating a common understanding of a business idea (question 5), to 
capturing and presenting a value proposition (question 1), and to evaluating the usability of the 
business idea (question 4). 

The e3value methodology has proven to be very useful for the exploration of eBusiness ideas, because it can 
be easily communicated to business-oriented stakeholders in order to enhance the common understanding of 
the idea. It has an ontological approach that specifies generic terms and definitions for important concepts and 
provides a vocabulary for the language used to handle information and operational data in scenarios. 

The e3value ontology is organised in viewpoints, each related to 
different requirement expressions: The global actor, the detailed actor 
and the value activity. Actors exchange Value Objects through Value 
Ports. The resulting Value Exchange can be analysed in terms of value 
proposition and profitability for e.g., the ‘buyer’ and the ‘seller’. The 
challenge is to identify exactly what is the value in iFLEX Assistant 
applications and what kind of value exchange can be expected in order 
to provide a real value proposition to actors. By adopting the ontology 
consistently over the business landscape, a complete value model can 
be developed. A simple demonstration of such Value Exchange as 
illustrated in Figure 32, where an actor (a) can decide to exchange value 
objects with either actor (b) or actor (c). The model will calculate the 
economic consequences of this choice for all stakeholders. 

The method allows us to do a complete mapping of dynamic value 
constellations as a foundation for the modelling work.  

4.3.1 Initial analysis of iFLEX business use cases 

The following sections provide the initial analysis of two iFLEX business use cases each using the generic 
Value Network, as appears in Figure 30. As mentioned, all iFLEX use cases will be analysed during this step. 

BUC 117: Optimise BRP operation by leveraging flexibility from consumer/prosumer through DR 

In this BUC, in order to reduce retailer energy procurement costs in the wholesale markets, and imbalance 
penalties for energy retailers and generators, demand-side flexibility services are procured from 
consumers/prosumers. Flexibility requests may also come from resource aggregators that manage energy 
consumption/production from multiple prosumers, in order to trade flexibility in the balancing market. iFLEX 
Assistant software is responsible to employ implicit or explicit DR based on customer services to achieve the 
requested flexibility by finding the optimal consumption schedules at the consumer/prosumer premises. There 
are several business alternatives to integrate iFLEX software in this business use case: 

- iFLEX Assistant is provided to customers by their retailer company (provided on a license basis or 
on subscription-basis by a software/support company to the retailer), as part of their energy contract.  

- An ESCO company utilizes the iFLEX Assistant (provided on a license basis or on subscription-basis 
by a software/support company to the ESCO), in order to offer flexibility services to third parties 
through DR mechanisms.   

- The iFLEX Assistant is employed by a resource aggregator (provided on a license basis or on 
subscription-basis by a software/support company to the resource aggregator), in order to offer 
flexibility services to third parties through DR mechanisms.   

The consumers/prosumers are compensated for the demand flexibility that they offer by the respective entity 
that utilizes the iFLEX Assistant, either on a monthly fixed-fee basis (e.g., if flexibility is offered up to a number 
of times per month and on automated basis), or based on a fee for each unit of energy shifted or offered as 
part of the flexibility services.  

The following figure provides a high-level overview of this business case using the generic iFLEX value 
network. Note that the business roles and interactions that are not directly relevant to this business use-case 
were omitted for better clarity. 

 
17 Business Use-Case 1, when seen from the point-of-view of consumers/prosumers (rather than Balance Responsible Parties), is 
identical to Business Use-Case 8. 

 

Figure 32: Exchange of Value Objects 
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Figure 33. The value network for BUC1. 

 

BUC 2: Optimise grid operation by leveraging flexibility from consumer/prosumer through DR 

In this BUC, DSO aims to maintain network stability by means of network pricing signals sent to 
consumers/prosumers, so that iFLEX Assistant optimizes energy consumption in response. In this case, iFlex 
assistant is either part of the customer premises (e.g., as part of the contract for energy supply with the retailer 
company), or utilized by an ESCO for providing energy management services to the consumers/prosumers. 
Moreover, TSO will procure flexibility services from Balancing Service/Capacity Providers (potentially 
interfacing multiple consumers/prosumers through Resource Aggregators) that utilize iFLEX Assistant 
software at the customer premises. iFLEX Assistant employs implicit DR schemes for satisfying flexibility 
requests or for responding to network pricing signals from TSO or DSO respectively. 
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Figure 34. The value network for BUC2. 

 

BUC 3: Offer the flexibility of a multi-vector energy system (building community) to the energy markets 

In this Business Use-Case, the Building Community aims to take advantage of new revenue streams in order 
to compensate for part of the building energy costs. This objective can be achieved by leveraging flexibility 
from shared assets, individual residents and common areas, and offering the aggregated building flexibility to 
the relevant energy markets and/or district heating provider. Figure 35 presents the value network for BUC3. 

 

Figure 35. The value network for BUC3. 
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BUC-4: Optimal energy consumption for multi-vector energy system (building community) based on the 
behaviour of consumers and market price signals 

The Building Community wants to decrease the heating and electricity costs of the facility. This objective can 
be enabled via the execution of energy consumption optimisation strategies, which will be based on market 
price signals (both for electricity and district heating) and the consumption behaviour of the residents. Figure 
36 presents the value network for BUC4. 

 

 

Figure 36. The value network for BUC4. 

BUC-5: Added value services: Customer load profile analysis and overview 

The consumer is offered with load profile analysis for its consumption. The electricity consumption is 
summarised per hour/day/week/month, per device and/or per activity domain, so that the consumer can 
observe any wastages of energy or home network leaks. Figure 37 presents the value network for BUC5. 
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Figure 37. The value network for BUC5. 

 

BUC-6: Increase self-balancing through advanced monitoring and automation 

The Prosumers want to make the most out of their investments on residential DER assets (e.g. PV plant). In 
parallel, they aim to increase their sustainability by maximising absorption of on-site generated energy. These 
objectives can be facilitated by exploiting energy generation and consumption forecasting, as well as operation 
optimisation of the end-user’s energy system.  

An ESCO that offers to its customers services related to design, installation and maintenance of residential PV 
systems can benefit from the adoption of a system, such as the iFLEX Assistant, which has the potential to 
automatically optimise the operation of the end-user’s energy system. Figure 38 presents the value network 
for BUC6. 
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Figure 38. The value network for BUC6. 

 

BUC-7: Optimise end-user’s energy consumption based on own preferences and market price signals 

Consumers and Prosumers are interested in decreasing their electricity costs. This pursuit can be enabled by 
shifting their energy consumption in accordance with the electricity market price signals and in an automated 
way via the iFLEX Assistant. This process is supported by the energy forecasting and operation optimisation 
functionalities of the iFLEX Assistant. The value network for BUC7 appears in , while it is elaborated further in 
4.3.2. 

 

Figure 39. The value network for BUC7. 
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4.3.2 Initial exploration of dynamic value networks for iFLEX business use cases 

The purpose of using the e3value tool is to identify iFLEX business use cases that expose novel value 
propositions where value actors and value objects are still subject to iterations. From this analysis, a set of 
different business models can be derived through economic sustainability modelling, simulations and 
visualisation for discussion with stakeholders in the selected application domains. 

The following two business use cases have initially been selected for e3value modelling since they, among 
others, start with the prosumer perspective and deal with business opportunities emerging from the novel 
concept of the consumer/prosumer as a key market player in the European energy system.  

1. Increase self-balancing through advanced monitoring and automation (BUC-6): The Prosumers 
want to make the most out of their investments on residential DER assets (e.g., PV plant). In parallel, 
they aim to increase their sustainability by maximising absorption of on-site generated energy. These 
objectives can be facilitated by exploiting energy generation and consumption forecasting, as well as 
operation optimisation of the end-user’s energy system.  

2. Optimise end-user’s energy consumption based on own preferences and market price signals 
(BUC-7): Consumers and Prosumers are interested in decreasing their electricity costs. This pursuit 
can be enabled by shifting their energy consumption in accordance with the electricity market price 
signals. 

The model visualised in Figure 40 provides the viewport of an Energy Service Company and models implicit 
demand response of energy consumption based on dynamic market prices, involving elements from all of the 
above use cases.  

Business rationale 

The Energy Service Company (ESCO or Smart Energy Service Provider) offers an advanced energy service 
related to automated optimisation of the user's energy system operation based on PV production, varying 
electricity prices for consumption and production (energy savings and/or eco-friendly) as well as household 
constraints and preferences (comfort), thereby guaranteeing maximum benefits and personal freedom of 
choice (to switch to manual control). The service can both be delivered as part of a PV-package (PV and 
energy management software) or to prosumers who already have a PV and are interested in advanced energy 
management.  

The Prosumer buys the service to help manage the energy system in the most optimal way in a situation of 
varying electricity prices for consumption (which can be more or less dynamic) and for PV production injected 
into the grid. Depending on economic schemes and system requirements of the particular setting, the 
prosumer’s motivations can be: Achieve energy independence (the satisfaction of being self-sufficient), reduce 
energy costs and conserve energy for example by limiting grid injection (through self-consumption and change 
of consumption patterns).  



 D5.1 Initial market analysis and iFLEX business models 
 

 

Document version: 11.0 Page 82 of 95 Submission date: 2021-04-30 

 

Figure 40: iFLEX energy and flexibility management with implicit DR 

Actors and value exchanges 

The model takes the viewpoint of the Energy Service Company with four value exchange scenario paths 
indicated with dotted lines on the model: 

1. The Energy Service Company delivers management of energy and flexibility to Prosumers who both 
consume energy and generate energy, with the generation asset being PVs in this model. The 
Prosumers pay for ingoing electricity (electricity and grid tariffs) and receives payment for surplus 
(outgoing) electricity from the PV.  

2. The Energy Service Company collaborates with the Energy Supplier to supply electricity to the 
Prosumer. The Energy Supplier provides dynamic electricity tariffs to motivate certain consumer 
behaviour which benefits the Supplier's balancing targets and receives payment for the consumed 
electricity. Supply of electricity relies on generation by the Energy Producer, transmission of the 
generated electrical power on national/regional level which is handled by the TSO (Transmission 
System Operator) to the DSO (Distribution System Operator) who distributes it to the end consumers. 

3. The Energy Service Company liaises with the Production Supplier to buy the surplus (not-consumed) 
electricity generated by the Prosumer's PV and gets payment for the exported electricity. The surplus 
electricity acquired this way, is sold on the Balancing Market. 

4. As part of the service, automated optimisation is delivered by the Energy Service Company to the 
Prosumers. To deliver the infrastructure enabling automated optimisation, the Energy Service 
Company contracts with the iFLEX Vendor to deliver the iFLEX solution which involves value 
exchanges between the actors Energy Management System (EMS) Vendor for monitoring and control 
of devices and Weather Service providing weather forecasts for optimal energy scheduling.  

Preconditions 

This model looks at implicit demand response and the prosumer perspective and is a starting point for 
discussions with stakeholders. Other models will explore explicit demand response (BUC-3 and 8), the building 
community perspective and possible combinations of implicit and explicit demand response. 

The models are built on certain preconditions necessary to realise the new market role of the 
consumers/prosumers, engage them in demand response and to design the incentives for all stakeholders 
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involved. The models assume, among other that a technical infrastructure with advanced (real-time) metering, 
smart grid ready devices and data standards is available together with an appropriate market design enabling 
implementation of flexible electricity tariffs as well as participation of residential and community-based demand 
response on the energy markets.  

4.4 Step 3: Assess business use cases and models 

The third step is to assess the viability and attractiveness of the iFLEX business use cases, using the 360 
Business Model Evaluator (BME) tool18. The 360 Business Model Evaluator is a state-of-the-art “what-if” 
scenario and cost-benefit analyser. The objective of this tool is to assist the planning and deployment of new 
products, infrastructures and services in diverse areas (telecoms, ICT, energy) by providing a techno-economic 
analysis and evaluation before and during the implementation and the deployment phases. 

The selection of business use cases and models is compared with standard “business as usual” models by 
using as input several techno-economic KPIs and assumptions on costs and revenues. It aims at identifying 
market bottlenecks and assessing the effectiveness of additional compensations and evaluates the Cost-
Benefit of technologies for the society as a whole. It also performs sensitivity analysis by running Monte Carlo 
simulations.  

Given that several options/instances per BUC may exist, e.g., different type of iFLEX Assistant delivery models 
(e.g., SW, SaaS) and certain types of DR campaigns, Furthermore, each BUC instance will be evaluated 
against a set of baseline assumptions on the costs and revenues involved for each business role. 

 

 
Figure 41: The phased methodology for assessing the attractiveness of each BUC 

 

Furthermore, apart from analysing the profitability of each BUC independently, the profitability of selected 

combinations of BUC options will be analysed in D5.6 (e.g., combining some “orange” options with “green” 

options could be still profitable due to economies of scope). Besides, assumptions on cost and revenues 

may need to be revisited and sensitivity analysis will be performed. This is shown in the following figure. 

 

 
18 For those use cases that are being explored as part of the e3value modelling, a close cooperation will be called for in order to explore 
various view ports offered by the two solutions.  



 D5.1 Initial market analysis and iFLEX business models 
 

 

Document version: 11.0 Page 84 of 95 Submission date: 2021-04-30 

 
Figure 42: Assessing the profitability of selected combinations of BUC options 

 

In the final phase, the chosen iFLEX business models can also be instantiated using the Business Model 
Canvas with Real World Data, realistic revenue and cost models, and, if feasible, adopted to specific market 
segments. The full process model for each business model can be expressed in a business canvas, which 
again can be used in the user validation activities as well as a basis for the partners’ individual exploitation 
planning.  
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5 Drivers and obstacles  

This Chapter presents drivers, obstacles and business opportunities. First the drivers and obstacles are 
presented in target demonstration countries and then business opportunities are presented by different 
categories. 

5.1 Drivers 

5.1.1 Greece  

Greece is currently in the progress of introducing a specific market framework that would aim to the 
participation of DR in an individual Dispatchable Load mode or through a DR Aggregator. For the moment, DR 
is procured as capacity by the Greek TSO in the form of interruptible load contracts, while under the current 
market reforms towards the Target Model the participation of DR through aggregation is foreseen.  

In addition, IPTO has set in October 2020 a proposal for the preliminary design for the participation of DR in 
the Balancing Market under public consultation. The objective of this proposal was to consult stakeholders on 
the technical details and principles regarding the development of a DR flexibility framework in the Balancing 
Energy Market. 

5.1.2 Slovenia  

By the end of 2019, it was already almost three-quarters of the users in the distribution system were equipped 
with advanced measuring devices, which are an important building block of smart grids and enable more active 
customer participation. The Energy Agency has updated its policy with dedicated investment incentives in 
smart grids, research and development with a goal to enable more intensive introduction of new technologies 
and innovative approaches to network management and energy. The first set of public consultations on the 
introduction of a market with flexibility in Slovenia was conducted. The further development of active 
consumption and the market will depend on effective elimination of normative barriers, raising awareness of 
customers about the importance of their active role and on the development of new business models. 

5.1.3 Finland  

As the amount of intermittent generation is increasing, there is also increasing need for flexibility and new 
flexibility service providers. In the regulatory environment there are drivers that enable the new market roles 
and opportunities. 

The Ministry of Economic Affairs and Employment commissioned the Smart Grid Working Group (Pahkala et 
al, 2018) to review and present action for customer participation in the electricity market. In the final report 
conclusions, it is stated that demand response should be a competitive business and thus the load control 
performed nowadays by distribution network operators should be dismantled. This will enforce the role of 
retailers and aggregators in flexibility provision especially in the case of household customers. 

Also, the role of energy communities and aggregators is welcome and first changes in electricity market 
legislation regarding the energy communities are now in implemented in the Decree 66/2009 of the Council of 
State concerning balance settlement and measurement in the form of local energy community and active 
customers definition and how their electricity generation is handled in balance settlement. (Finlex, 2009) 

The rules on how the aggregated resources can be combined in larger units is under discussion. The goal is 
to enable new market participants access to electricity market on equal and market-based terms. It is also 
suggested to replace the fixed distribution charge with a power component to give customers better chances 
of influencing their distribution costs.  

5.2 Obstacles  

5.2.1 Greece 

The status of the energy market in Greece and the corresponding legislation foresees the role of the DR 
aggregator. However, the direct participation of DR resources in the wholesale electricity market is deemed 
technically infeasible at the current stage, since it requires a set of certain design specifications and operational 
requirements that are currently under formulation. 
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In particular, the areas of concern that have contributed to the tardy deployment of DR scheme in the Greek 
energy market are the ones outlined but not limited to, below: 

- Lack of regulatory reform to facilitate the further deployment of DR, 

- The current status of metering and telemetry infrastructure in Greece and, especially the lack of 
smart meters that shall be used to derive the settlement, performance and compliance of DR 
resources, 

- The current status of IT infrastructure for enabling remote control at aggregator and/or consumer 
level, as well as enabling information exchange between the market actors for the DR quantities 
activated, 

- Lack of installed demand response enabled devices, 

- Lack of incentives for the interested business actors, 

- Lack of incentives for the different stakeholders being involved (TSOs/DSOs, aggregators, BRPs, 
retailers) in DR schemes, 

- Lack of an appropriate baseline methodology. 

Currently, the meters of the customers connected at High and Medium Voltage support quarterly 
measurements (with telemetering facility), so (given that remote control shall be also possible) the metering 
infrastructure shall not be a barrier for the participation of these customers either (a) in implicit DR programs 
(e.g. time-of-use rates and/or real-time tariffs) or (b) in explicit DR programs (i.e. direct participation in the 
wholesale market). Especially, in explicit DR programs, the assessment of the activated DR volume (i.e. 
difference between “what the consumer would normally consume” - namely, the baseline - and the actual 
measured consumption during dispatch) is based on such appropriate metering infrastructure. 

One of the major barriers for enabling the participation of LV consumers in implicit and explicit DR programs 
is that no official smart meters’ rollout has started yet in Greece for the provision of real-time measurements 
as well as the lack of installed demand response enabling devices. The regular energy meters are placed 
outside of the buildings and belong to the DSO, i.e. no other party, including the owner of the house, has 
access to or can interact with the meter. The installation of smart meters by the DSO is at very pre-mature 
stage and mainly concerns the installation of such devices for piloting purposes. Moreover, the current 
regulation does not foresee retailers to have the capability to implement flexible tariffs. Final consumers are 
charged on the DSO-derived metering data and not from the ones collected by the installed meters of the 
retailers. As a result, and due to the absence of DSO installed smart meters that would provide certified real-
time consumption data, any implementation of flexible tariff schemes is currently deemed as not applicable. 

Another important obstacle is the absence of a specific baseline methodology regarding the participation of 
DR in the Balancing Energy Market that should balance integrity and accuracy. If a baseline methodology is 
not developed, consumers cannot be paid for the flexibility they provide. This may entirely block the DR market 
since consumers will not receive payment for the services they deliver. In addition, the calculation of the 
baseline should be transparent since it can serve as the basis for (a) the activation of Balancing Energy Offers 
during the clearing process, and (b) the ex-post verification of activation of the Balancing Energy Offers 
submitted by the DR resources in the Balancing Market. In addition, the participants representing the DR 
resources should be able to submit balancing energy as well as reserve capacity offers on a voluntary basis 
and according to their technical capabilities. An obligatory participation of such units in the Balancing Energy 
Market as well as in the Ancillary Services Market based on their maximum availability (similar to the one 
applying for conventional Generating Units) is expected to prove a major entry barrier for DR resources in the 
above market segments. 

5.2.2 Slovenia  

The analysis of the state of market development with flexibility at national and EU level confirms the great 
potential of flexibility on the demand side, which can only be exploited if all obstacles are removed in a timely 
and effective manner, open issues are resolved and the most appropriate market model is implemented 
effectively with flexibility, which will allow equal participation of all stakeholders and all sources of flexibility, 
including the smallest consumers. 

Based on a comprehensive analysis of the market situation and the electricity system at the national level, the 
identified obstacles at the national level are discussed below and related recommendations are made by 
individual domain sets. The Agency's recommendations address perceived barriers at national level and 
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include a proposal for appropriate action adapted to the situation in Slovenia. The results of the analyses 
presented below therefore represent a concrete proposal in the direction of providing conditions for the 
effective implementation of the market with flexibility in Slovenia. This takes into account both the existing 
normative regulation as well as the normative framework in the making or adoption, such as the package of 
directives Clean Energy Package and network codes and the positions of the Energy Agency (market 
regulator) on further development of the electricity system and electricity market in terms of sector 
transformation. The findings are also based on the assumption that European legislation is properly and 
comprehensively implemented at national level. 

The condition for the timely start of the implementation of the Clean Energy Package is the final, 
comprehensive and efficient operationalization of the functions of the electricity system and market model, and 
consequently the services arising from the implementation of the third package of EU directives. The following 
obstacles have been identified related to the implementation of tasks based on the implementation of the third 
package of EU directives and other applicable EU directives: 

1. unsatisfactory data services within the advanced measurement infrastructure; 

2. unsatisfactory availability of key data needed for a more efficient market; 

3. the existence of other shortcomings in the implementation of the third package of directives, in the 
field of secondary legislation; 

4. incomplete implementation of the Directive on the establishment of infrastructure for alternative fuels. 

To address the above obstacles, a set of measures described in below; 
  

1. It is essential to provide the necessary data services within AMI based on the update of the AMI 
deployment plan. In addition to business services, special attention should be paid to the relevant 
services at the level of business to users. The users and indirectly the proxies must be provided with 
access to the measurement data as close as possible to real time, which is a condition for the creation 
of offers for participation in the market with flexibility. The existence, integrity and quality of these 
services are key to running a campaign to raise consumer awareness of their new role in the energy 
market - the "active user". 

2. It is necessary to start exploiting the available potential of digitalisation in order to ensure a higher 
level of transparency in the market and to provide appropriate signals to market participants. Based 
on the availability of detailed metering data, certain key market processes need to be optimized, in 
particular data exchange for a more efficient balancing process, which must be based on all available 
metering data (it must also include the smallest customers whose consumption is measured). Public 
disclosure of balance sheet deviation and balancing costs based on near real-time data must be 
ensured. This will ensure more accurate operational forecasts and more efficient self-balancing by 
balance groups. 

3. There is an urgent need to implement updates of key regulations with emphasis on system operating 
instructions of the distribution operator, which is the basis for the definition of standard data services 
within AMI. 

4. Inconsistencies in the implementation of EU directives need to be addressed. 

5. If necessary, the possibility of storing mass measurement data for a period of 5 years should be 
provided in more optimal conditions for the use of statistical methods in network design. 

5.2.3 Finland 

There are multiple different types of obstacles and barriers for the demand response and active participation 
of the household consumers in the energy and flexibility markets. Obstacles are economical, technical and 
regulatory. 

Even though the value of flexibility is more and more recognised, the economic benefits for the small 
consumers are still missing or are not big enough. Fixed priced and fixed-term contracts diminish the value of 
demand response actions. So far. end-customers haven’t shown much interest on spot-prices and the share 
of customers changing retailer is relatively low. Since the household consumers are not able to participate in 
flexibility markets directly by themselves, intermediate parties are needed. This leads to sharing of the flexibility 
profits between multiple parties and thus to smaller economic benefit. 
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Also, the control technology needed to participate in the flexibility markets is an obstacle for some of potential 
customers. Interoperability of the technical designs and lack of standards in data system interfaces create 
obstacles for scalable, cost-efficient solutions to be implement in large scale. (Honkapuro et al. 2015) 

The use of AMI for demand response is at the moment limited to time-of-use tariff of the DSO in Finland. This 
situation should improve in the future with new legislation so that the retailer is the responsible for any control 
actions. For the use of AMI enabled demand response cost-effective aggregation, real-time status and 
validation measures are not yet in place and should be developed. The biggest potential in the households for 
demand response is in heating of houses or heating of hot water. This is in detached houses usually connected 
to a smart meter relay, which is a business opportunity. The nature of the load however poses some restrictions 
to the potential of these resources. (Honkapuro et al. 2015) 

From the legislation perspective in Finland there isn’t yet regulation and rules for the independent aggregation. 
However, there are pilots already ongoing and this is under evaluation. It hasn’t been announced when the 
legislation would be published. As described in previous sections, some aspects of the energy communities 
are implemented in the Finnish energy market legislation, but the principles for energy community across 
property boarders is not defined. 

In the current energy market legislation heavy security of supply demands for DSOs have led into massive 
network investments and DSOs at the moment don’t have any incentives for the use of flexibility in their 
operations. This topic is also under review when the next regulation principles are designed. 

When implementing demand response, there might be a conflict of interest among different parties and 
principles for the coordination or the renumeration should be agreed. If the aggregator performs demand 
response, it might cause imbalance costs for retailer (or actually balance responsible party). In the case of 
end-customer demand response, the unusual behaviour of the end-customers might lead into new network 
situations at the DSO and create new network peaks, e.g if in large-scale end-customers start to control based 
on spot-price. (Honkapuro et al. 2015) 

5.3 Business opportunities 

There are several potential uses of DR that could serve as business opportunities of its adoption in the shorter 
and in the longer term. For instance, assisting in grid operation management, expanding markets, adopting 
energy and climate policy, and even reducing energy cost could affect the deployment of DR in the coming 
years. Some potential opportunities are as follows: 

• Presence of DR-related policy/regulation 

o Greece is currently at the process of developing a specific market framework enabling the 
participation of DR in the Balancing Energy and Ancillary Services Markets at the individual 
unit level such as dispatchable load or through aggregation on a portfolio basis represented 
by a DR Aggregator. 

o The introduction of a flexible market in Slovenia is in its initial phase, while only certain themes 
have been addressed in a narrower sense. However, its comprehensive treatment shows that 
there are many obstacles that exist in the market. The introduction of a flexible market 
demands an integrated approach and the cooperation of various stakeholders in the future.  

o In Finland there isn’t yet regulation and rules for the independent aggregation. 

o Some aspects of the energy communities are implemented in the Finnish energy market 
legislation, but the principles for energy community across property boarders is not defined. 

 

• Enhance infrastructure and reliability 

o Defer the need for potential investments in the generation sector as well as in the transmission 
and/or distribution grids by decreasing peak demand. 

o Potential of Interoperability of the technical designs. 

o Reduction or shifting demand to smoothen load shape. 

o Assist in maintaining grid reliability during emergency and in congestion relief. 

o Act as a resource in operation planning and procurement activities. 

• Manage and reduce energy costs 
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o DR provides incentives to the customers to participate in such events by adjusting their energy 
usage according to dynamic tariffs that reflect the time-varying cost of electricity compared to 
the average retail prices of electricity. 

o Consumers will have the opportunity to gain control over their energy usage and take their 
own decisions to lower their electricity bills by participating in DR events. 

o Small customers need intermediate parties, which means smaller economic benefit. 

o Households' potential in demand response 

▪ Heating / cooling system of houses 

▪ RES production regulation 

• Market reform 

o Evolution of interruptible power arrangements between utilities and HV consumers to an 
electricity market structure with design specifications for each market segment including DR 
participation, 

o Definition of the DR contractual relationships and settlements between the various market 
actors (consumers, suppliers/BRPs, aggregators, TSO and DSO). 

o Transparent remuneration models of DR representatives constitute a significant business 
opportunity for the involved players, especially for the consumers to express their interest in 
participating in such events. DR representatives are compensated through DR participation to 
the different market segments, whereas costs and benefits allocation and remuneration of DR 
should be fair for all involved players. 

o Clear and transparent participation rules in the wholesale electricity market and especially in 
the Balancing and Ancillary Services Market for DR resources.  

• Minimize the environmental impact by reducing electricity usage 

o DR can reduce the electricity usage during peak hours and, thus reduce the greenhouse gas 
and other emissions. 

o Reducing and shifting peak loads assists in integrating more RES generation during peak 

periods. 

o Greater awareness of participants will reduce EE consumption for end users. 

o Local consumption brings fewer losses in distribution / production. 

• Partnerships between different stakeholders 

o Partnerships between public and private partners such as stakeholders and consumers 
represent a business opportunity for those partners collaborating in a mutual benefit and 
added value project.  Appropriate business models should capture the different stakeholders 
involved, together with the relationships and flows between stakeholders as well as the 
sources of value created along the value chain.  

o Energy management companies offer energy services support for active consumers. If a 
supplier or a DO uses implicit mechanisms of flexibility – tariffs, a company for energy services 
can optimise costs of active users according to the tariff. Unlike aggregators, companies for 
energy services are not active participants in the organised market but they can take over their 
role – an independent aggregator. 

o Potential providers of flexibility services can all be consumers of the electro-energetic system. 
which disposes elements that make it possible to adjust flexibility (production sources, 
consumers, energy storage facilities),  

o The changes in legislation will also be important, as it has to enable the participants to 
cooperate well and not allow the participants with the largest economic influence to dominate. 
The latter could bring about a deterioration in the quality of supply in the future.  
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6 Conclusions 

The document describes the overview of the current and future energy market in target demonstration 
countries (Greece, Slovenian and Finland) as well as at the European level. In addition, the document 
describes the iFLEX business models and use cases. Moreover, at the end of the document drivers, obstacles 
and business opportunities are presented for innovation in incentive design and consumer engagement.  

In the description of the energy market context, the focus is first on different stakeholders in the energy sector 
and then on the high-level description of the retail, wholesale, balancing, flexibility and DR markets. In addition, 
energy sector integration is defined. Based on the energy market context description, differences were noted 
between the target countries. 

The document also focuses on the iFLEX business models and use cases described in Chapter 4. First the 
methods and process to define, describe, select and assess the most promising iFLEX-enabled business 
models are presented. There are three business modelling steps: Step 1: Define business roles and describe 
baseline business models, Step 2: Analyse and explore iFlex business use cases and Step 3: Assess business 
use cases and models. Each step is described in more detail in the relevant paragraphs of Chapter 4. 

The deliverable observes economical, technical and regulatory obstacles such as the lack of an appropriate 
baseline methodology, the lack of regulatory framework, the lack of technological status and interest between 
different parties and principles for the coordination. The status of these obstacles varies from country to country 
and for that reason these are addressed by country in the deliverable. 

Once the obstacles are presented by country, the document describes potential business opportunities. The 
potential uses of DR that could act as business opportunities for its adoption are identified in the shorter and 
longer term. These are divided into different categories, which are regulation, enhance infrastructure and 
reliability, managing and reducing energy cost, market reform, climate policy and partnerships between 
different stakeholders. Under these paragraphs, the possible business opportunities are described in more 
detail. Overall, if appropriate action is taken, then the business opportunities for DR are rather favorable, thus 
making the role of iFLEX as an enabler of DR more interesting and challenging.  
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