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Figure 1: Economic assessment improved business models 

 
Figure 1 illustrates that feasible aggregator BMs exist in the United Kingdom, 
Germany, France, Italy, Belgium, Austria and Portugal. By contrast, in Spain and 
Cyprus, new types of businesses analysed within the project are not economically 
feasible mainly due to low electricity prices and markets that are closed for 
aggregators. Figure 2 highlights if different barriers exist for each of the covered 
BMs.  
 

 

Figure 2: Analysis of barriers for implementation of improved business models 
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Figure 2 shows that, for 8 out of the 13 improved BMs, there are no significant 
barriers. For 2 BMs, barriers prevent direct implementation. For the BM 
“Dispatch flexible generation on multiple market places under changing market 
design” (Germany), an updated favourable market design will be implemented 
only in 2018 whereas for the BM “Invest and market distributed generation of 
customers in apartment houses” (Austria), a new favourable law was passed but 
the details of the law are not yet known. Finally, for 3 BMs, there are significant 
legal and regulatory barriers making it not feasible to implement the models in 
the short to medium term. 
 
Our analysis of both the economic feasibility and barriers allowed us to allocate 
BMs to the 3 different groups as explained above and highlighted in Figure 3. 
 

 

Figure 3: Allocation of improved business models to groups 

 
BMs ready for implementation (7 out of the 13 BMs) are identified in the United 
Kingdom, Austria, Germany, Italy, Belgium and Portugal. For both group 1 BMs in 
the United Kingdom and Austria, the aggregator manages to decrease sourcing 
costs whereas costs (and turnover) to end customers decrease. In Germany, Next 
Kraftwerke optimizes capacity tariffs and individual network tariffs. In both Italy 
and Belgium, Next Kraftwerke generates revenues from capacity and activation 
fees on reserve power markets. Next Kraftwerke, with another improved BM, 
also trades weather dependent renewables such as PV and wind on spot markets 
in Belgium. Finally, in Portugal, EDP uses flexibility from loads to decrease 
imbalance penalties of the own portfolio. 
 
2 BMs face barriers that prevent direct implementation and 4 BMs are not 
feasible. Figure 1, Figure 2 and Figure 3 also underline that almost all BMs that 
have no significant barriers for implementation are ready for implementation. 
EDP with its BM “Activation and marketing of end user’s flexibility” in Spain is 
the only exception. In this case, although there are no significant technical, 
legal, regulatory or other barriers for implementation, the BM is not feasible due 
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to low imbalance tariffs. For all other BMs that are not yet ready for 
implementation, the main hurdles are related to regulation. Therefore, 
aggregators will only be able to implement these BMs in the medium (group 2) 
to long (group 3) run.  
 
For BMs that are ready for implementation (group 1), aggregators should focus 
on a few aspects to set up a viable new business in the following 18 months of 
the BestRES project (from September 2017 until February 2019). A first take away 
from the analysis is that client acquisition is key to make a BM viable. In this 
context, the consortium is further supporting aggregators with the development 
of a questionnaire for targeting small-scale providers of flexibility (Good Energy) 
and with providing documentation on renewable energy assets and investors in 
Italy (Next Kraftwerke) in D4.2 “Documentation of pilot business model 
implementation and results”. Another important fact is that aggregators should 
follow up on regulation related to market actor relationships, minimum bid and 
pooling sizes and other market design updates on a constant basis to valorise 
opportunities. For this reason, in D4.2, the consortium is supporting aggregators 
with analysing the potential grid modifications in Germany (Next Kraftwerke) 
and with providing documentation on the operation of the green and CHP 
certificate system, related market players and PPAs in Belgium (Next 
Kraftwerke). Other support for implementation that aggregators specifically 
requested is an analysis of existing time-of-use pricing structures for small-scale 
consumers (Oekostrom) and load forecasting of loads within the own portfolio in 
Portugal (EDP).  
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1. Introduction 

In the past, European electricity markets were designed around centralized 
fossil-fuel generation along national or regional borders. The electricity market 
landscape is changing because a rising share of distributed generation increases 
variability and price volatility in the system. This requires a more flexible system 
with more flexible consumption and generation. As highlighted in the state aid 
guidelines published in April 2014 by the European Commission, this implies that 
renewable sources are better integrated in electricity markets and rely less on 
subsidies as was the case in the past. Renewable energy aggregation can 
significantly accelerate the integration of weather dependent electricity 
sources, enhance demand flexibility and decrease the reliance on renewable 
energy support schemes.  

More aggregation and market integration can however not be achieved by single 
individual, commercial or domestic consumers since they would only have a 
limited impact. It is only through a coordinated steering of larger amounts, 
numbers and types of consumers and producers in a market that the use of 
flexible distributed generation and demand response in combination with storage 
technologies can be effective. A lot of literature has been published with respect 
to demand response management and more and more market players are active 
in this field but management of distributed generation and storage including 
electric vehicles is less developed. Apart from the inadequate market design in 
several countries, an explanation for this is the requirement of new technological 
solutions and ICT to directly control consumption and generation at lower costs. 

For this reason, there is an important role for Renewable Energy Aggregators who 
act on behalf of consumers and use technological solutions and ICT for 
optimization. They are defined as legal entities that aggregate the load or 
generation of various demand and/or generation/production units and aim at 
optimizing energy supply and consumption technically and/or economically. In 
other words, they are facilitators between the two sides of electricity markets – 
demand and supply. On the one hand, they develop energy services downstream 
for industrial, commercial or domestic customers who own generation and 
storage units or can offer demand response. On the other hand, energy 
aggregators are offering value to the market players upstream such as BRPs, 
DSOs, TSOs and energy suppliers to optimize their portfolio and for balancing and 
congestion management. Furthermore, wholesale electricity markets benefit 
from aggregation if appropriate incentives are present.1  

                                         

1 Guidelines on State aid for environmental protection and energy 2014-2020 

Sauba G., Van der Burgt J., Varvarigos E., Makris P., Schoofs A., VIMSEN – Smart Tool for Energy Aggregators, Conference 

Paper, 37th IEEE International Telecommunications & Energy Conference (INTELEC), October 2015 

NordREG Nordic Energy Regulators, Discussion on different arrangements for aggregation of demand response in the 

Nordic market – February 2016, February 2016, Available at: http://www.nordicenergyregulators.org/wp-

 



https://www.kth.se/social/upload/5093c048f276545fbd1c6378/KTH%20Energy%20Award-QL.pdf
https://www.kth.se/social/upload/5093c048f276545fbd1c6378/KTH%20Energy%20Award-QL.pdf
http://www.eurelectric.org/media/115877/tf_bal-agr_report_final_je_as-2014-030-0026-01-e.pdf
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3E 
 

3E is an independent consultancy and software service company, delivering solutions for 
performance optimisation of renewable energy and energy efficiency projects. We provide expert 
services to support project developers, asset managers, operators, investors and policy-makers 
and our key areas of expertise are solar, wind, sustainable buildings & sites and grids & markets. 
Bridging the gap between R&D and the market, 3E combines in-house innovation and partnerships 
with leading R&D centres. 3E’s international team operates from Brussels (HQ), Toulouse, Paris, 
London, Istanbul, Delhi and Cape Town. The company has a project track-record of over 15 years 
in over 30 countries. Website: www.3e.eu  

Technische Universitaet Wien (TUW-EEG) 
  

The Energy Economics Group (EEG) is a department of the Institute of Energy Systems and Electric 
Drives at TU Wien, Austria. The core fields of research of EEG are: (i) system integration strategies 
of renewable and new energy technologies, (ii) energy modelling, scenario analysis and energy 
policy strategies, (iii) energy market analysis in general (competition and regulation), (iv) 
sustainable energy systems and technologies and (iv) environmental economics and climate change 
policies. EEG has coordinated and carried out many international as well as national research 
projects, international and national organizations and governments, public and private clients in 
several fields of research.  
www.eeg.tuwien.ac.at  

 
Stiftung Umweltenergierecht (SUER) 
 

The Foundation for Environmental Energy Law (Stiftung Umweltenergierecht – SUER) was created 
on 1 March 2011 in Würzburg. The research staff of the foundation is concerned with national, 
European and international matters of environmental energy law. They analyze the legal 
structures, which aim to make possible the necessary process of social transformation leading 
towards a sustainable use of energy. Central field of research is the European and German Law of 
renewable energy and energy efficiency. The different legal instruments aiming towards the 
substitution of fossil fuels and the rise of energy efficiency are analyzed systematically with regard 
to their interdependencies. Interdisciplinary questions, e.g. technical and economical questions, 
are of particular importance. Website: http://stiftung-umweltenergierecht.de/  

 
Good Energy  
 

Good Energy is a fast-growing, 100% renewable electricity supplier, offering value for money and 
award-winning customer service. Good Energy is proud to have been the first dedicated 100% 
renewable electricity supplier in the UK, with over 68,000 electricity customers – a mix of 
residential and commercial supplies – 38,000 gas customers and supports over 112,600 homes, 
business and communities generating their own renewable energy. We source our supply from a 
large and growing network of over 1,000 independent generators across the country, in addition 
to operating our own wind farms and solar farms. Website: www.goodenergy.co.uk 
 

http://www.3e.eu/
http://www.eeg.tuwien.ac.at/
http://stiftung-umweltenergierecht.de/
http://www.goodenergy.co.uk/
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Next Kraftwerke Belgium (NKW BE) 
 

Next Kraftwerke Belgium pools distributed renewable generation and flexible demand in a virtual 
power plant (VPP). We trade and deliver the aggregated power on the most relevant markets and, 
most importantly, we make the virtual power plant’s flexibility available to the grid operator to 
support the management of the Belgian power system. Next Kraftwerke Belgium is a joint venture 
with Next Kraftwerke GmbH in Germany. 
Website: www.Next-Kraftwerke.be 

 

Next Kraftwerke Germany (NKW DE) 
 

Next Kraftwerke Germany is the operator of a large-scale Virtual Power Plant (VPP) and a certified 
power trader on various European energy exchanges (EPEX). The concept of a Virtual Power Plant 
is based on the idea to link and bundle medium- and small-scale power producing and power 
consuming units. The objective is to smartly distribute supply and demand and to profitably trade 
the generated and consumed power. Next Kraftwerke's VPP now bundles around 3,000 medium- 
and small-scale power-producing and power-consuming units. Among other energy sources, it 
includes biogas, wind, and solar power generators. Next Kraftwerke also operates in Belgium, 
France and Austria. 
Website: https://www.next-kraftwerke.com/  

 

Oekostrom   
 

Oekostrom AG is a holding company owned by about 1.900 stockholders. It was founded in 1999 
aiming at building a sustainable energy industry, supplying customers with clean energy and 
supporting the development of renewable energy sources in Austria. All products and services of 
oekostrom AG represent an active contribution to climate and environmental protection and 
increase independence from fossil and nuclear energy sources. Oekostrom AG engages in the fields 
of power production, trading, sales and energy services and currently supplies 100 % renewable 
energy from Austria to more than 52.000 customers in all parts of the country. Website: 
http://oekostrom.at/  

 
 
Research Center for Sustainable Energy of the University of Cyprus (FOSS)  

  

The Research Centre for Sustainable Energy of the University of Cyprus (FOSS) was created in order 
to play a key role in research and technological development activities in the field of sustainable 
energy within Cyprus and at international level with the aim of contributing to the achievement 
of the relevant energy and environment objectives set out by Europe. FOSS is heavily involved in 
all spheres of sustainable energy spreading from sources of energy, smoothly merging RES in the 
integrated solutions of the grid, development of enabling technologies such as storage and ICT 
that will facilitate the seamless merging of sustainable technologies in the energy system of 

http://www.next-kraftwerke.be/
https://www.next-kraftwerke.com/
http://oekostrom.at/
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tomorrow, the complete transformation of energy use by the effective introduction of sustainable 
alternatives in meeting the needs for mobility, heating and cooling and exploring ways of achieving 
even higher levels of efficiency in all areas of the economy. 
Website: http://www.foss.ucy.ac.cy  

 
Centre for New Energy Technology (EDP-CNET)  
 

EDP Group is an integrated energy player, with strong presence in Europe, US and Brazil and the 
third player in the world in terms of wind installed capacity. EDP is an innovative European Utility 
with an important presence across all the energy value chain, in Generation, Distribution, Energy 
Trading and Retail of electricity and gas. EDP owns HC Energia, the 4th Energy Utility in Spain and 
Energias do Brasil. EDP Centre for New Energy Technologies (EDP CNET) is a subsidiary of the EDP 
Group with the mission to create value through collaborative R&D in the energy sector, with a 
strong focus in demonstration projects. Currently, EDP has no activity as an aggregator, but, as 
the electricity sector evolves, EDP may consider aggregation either on the generation or supplier 
side through different companies within EDP Group. In the scope of this project EDP has chosen 
to focus on the supplying activity, therefore the information provided in this report is focused on 
the retailer side. 
Websites: https://rd-new.com and http://www.edp.pt/en/Pages/homepage.aspx  

Youris.com (Youris) 
 

youris.com GEIE is an independent non-profit media agency promoting the leading-edge European 
innovation via TV media and the web. youris.com designs and implements media communication 
strategies for large research organizations and EU-funded projects and is able to establish 
permanent links between the research communities and the media. youris.com media products 
cover a wide spectrum of research areas including ICT, Environment, Energy, Health, Transport, 
Nanotechnologies, Food, Society, Gender and many others and are designed for large-scale 
distribution world-wide. Youris.com is a European Economic Interest Group (EEIG) based in 
Brussels with branch offices in Italy, Germany and France. 
Website: http://www.youris.com  

  

http://www.foss.ucy.ac.cy/
https://rd-new.com/
http://www.edp.pt/en/Pages/homepage.aspx
http://www.youris.com/
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In this context, after discussion with the project partners, the consortium 
decided that barriers are not “substantial” if aggregators can directly impact 
barriers and proceed to implementation of the improved BM (group 1 BM). An 
example of such a barrier is the acquisition and marketing costs for acquiring 
enough customers.  By contrast, if barriers are substantial -mostly related to 
regulation- improved BMs will be in group 3 as it is not possible to implement the 
BM. An example of such a barrier is a market design that does not allow for the 
participation of aggregated units. Finally, for group 2 BMs, barriers make it 
impossible to proceed to direct implementation at this moment but it can still 
be expected that barriers will be lifted in the short to medium term. For each 
improved BM, a detailed analysis will be provided. 
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3. Assessment of the economics of each 
improved business model 

The objective of this part of the report is to assess the economics of each 
improved business model in order to identify if these business models are ready 
for implementation. The results of D3.2 “Improvement of BMs of selected 
aggregators and in target countries and for technical benefits and market 
options” are used as a starting point for this analysis.  

3.1 Good Energy (United Kingdom) 

3.1.1 Automation and control (BM1) 

In this improved BM, Good Energy is focusing on different devices to provide 
flexibility for balancing and on wholesale and reserve power markets. The model 
is comparable to Oekostrom’s “Demand side flexibilization of small customers” 
BM. For this preliminary analysis, the consortium is only considering the profits 
on wholesale markets of offering real-time pricing to small-scale customers. We 
investigated the viability of implementing the improved business models in a 
distribution grid segment of 206 customers (households & small commercial 
segment with an average demand of 3.9 MWh) in the United Kingdom. 58 of these 
customers operate a PV system with a battery storage system whereas 166 
consumers have flexible electric loads such as refrigerators, freezers, water 
boilers, heat pumps and electric radiators. The energy consumed by those 
devices can be deferred as follows: refrigerators: 1h, freezers: 4h, water boilers: 
12h, heat pumps: 1h, electric radiators: 1h.2 
 
The main cost of this improved business model will be the sourcing of electricity, 
assumed to be at the level of the average portfolio purchasing costs. 
Furthermore, client acquisition will not be an important cost in this case as Good 
Energy is, in a first step, only targeting existing Good Energy customers.  
Revenues come from the monthly fees small customers pay (for both the existing 
and the improved BM) and from what customers pay for electricity (time-of-use 
tariffs in the improved BM). Based on some first discussions with Good Energy, it 
is estimated that, when revenues are optimized by shifting demand from day to 
night, customers can increase their share of consumption during low tariff hours 
by 10%. 
 
Table 2 provides the reader with an overview of estimates of the turnover and 
the profit in case the improved BM is implemented for customers with an annual 
consumption of 3.9 MWh. 
 

                                         
2 https://nachhaltigwirtschaften.at/de/e2050/publikationen/biblio/loadshift-lastverschiebung-
in-haushalt-industrie-gewerbe-und-kommunaler-infrastruktur-potenzialanalyse-fuer-smart-
grids.php   
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Table 2: Estimate of turnover/profit for the "Small-scale automation and flexibility" BM  

Demand Side flexibilization of small customers Existing BM (EUR 
/year/customer) 

Improved BM (EUR 
/year/customer) 

Turnover (EUR) 303 278 

Costs (EUR) 215 190 

Profit (EUR) 89 88 

 
Table 2 underlines that, with time-of-use tariffs, the profit for Good Energy stays 
the same whereas the costs for end customers go down by almost 10% (from EUR 
303 to EUR 278). 

3.1.2 Peer-to-peer energy matching (BM2) 

In this improved business model, virtual platforms/blockchains are used to 
enable customers to directly buy power from generators (D3.1 “Review of future 
electricity market options” of the BestRES project). As in the case of the other 
improved business model, some domestic clients already have smart meters and, 
through meter readings that customers send to Good energy themselves, the 
company will be able to estimate daily profiles of customers without smart 
meters. 
 
However, it is very difficult to estimate the potential of peer-to-peer energy 
matching as peer-to-peer platforms are, according to Good Energy, not truly 
commercial projects but rather part of supplier propositions. However, in a 
recent pilot project in Cornwall (Piclo Pilot), it was proven that 54% of the 
electricity generated in Cornwall was matched by demand in Cornwall.3 In this 
context, blockchain technology certainly has the potential to reduce grid costs, 
enhance efficiency of trading platforms, establishing smart contracts and, most 
of all, adding customer value through more detailed and transparent information 
about energy origin and evolution. However, within current regulatory 
frameworks, the impact will almost be non-existent, because wholesale costs 
only account for approximately 35% of an electricity bill, so blockchain can only 
have a significant impact on costs by accelerating the emergence of local 
markets with peer-to-peer trading.4 In the same pilot project, it was shown that 
local generation matching could reduce the annual system charge by up to 39%. 
 
For this first preliminary analysis, we however tried to get a first idea about the 
potential revenues and costs related to such an improved business model. 
Benefits will highly depend on the number of customers interested in buying 
electricity from a specific origin and location. In this context, per Good Energy, 
the company has a highly-engaged customer base that has provided willingness 
to be involved in the pilots and the company is very experienced with recruiting 
engaged customers for trials/tests. For a recent implementation of a 

                                         
3 Open Utility, A glimpse into the future of Britain’s energy economy, 2016, Available at: 
https://www.openutility.com/ 
4 German Energy Agency (DENA), Blockchain in the energy transition. A survey among decision-
makers in the German energy industry, November 2016, Available at: 
https://www.esmt.org/system/files_force/dena_esmt_studie_blockchain_english.pdf?downloa
d=1 
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demonstration project for a combined solar PV-thermal-heat pump system, Good 
Energy invited 32000 customers to respond to a survey, 10 000 customers 
responded, 8000 completed the survey, 4500 were eligible for the trial and 3800 
wished to be considered for the trial. For the peer-to-peer energy matching, the 
consortium assumes that 50% (2400) of those customers will participate and that 
they will agree to pay the same as they are paying today (7.77 pence/kWh). This 
would result in an estimated yearly turnover of around 560k GBP. For the costs, 
we use publicly available information on VPPs in Austria as Figure 5 highlights.5 
 

  

Figure 5: Economic appraisal of VPP use cases for Austria 

 
The CAPEX and OPEX costs for the VPP system and personal operating costs will 
certainly be relevant for this business model and are estimated at around £ 135k. 
Sourcing costs will highly depend on the type of generation that will be used 
within the peer-to-peer market place. Distribution network costs could 
furthermore decrease significantly as consumers, matching on a half-hourly 
basis, would only pay for the extent of the distribution network they use. 
However, as already previously mentioned, the peer-to-peer business should 
rather be seen as an acquisition tool that sits on top of the standard purchasing 
and supply arrangements.6  

                                         
5 For this preliminary analysis, we assume that VPP costs in Austria and Germany and 
comparable 
Hybrid VPP4DSO, Economic Appraisal of selected VPP Use Cases, December 2016, Available at: 
http://www.hybridvpp4dso.eu/upload/workshop_161214/vpp4dso_ws-
wirtschaftlichkeit_161212_to_workshop.pdf 
6 Open Utility, A glimpse into the future of Britain’s energy economy, 2016, Available at: 
https://www.openutility.com/ 
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3.2 Next Kraftwerke Germany (Germany) 

3.2.1 Dispatch flexible generation under changing market design 
on multiple market (BM3) 

Next Kraftwerke has an extensive experience with optimizing flexible decentral 
generation in Germany. For the implementation of this BM, Next Kraftwerke is 
specifically considering market design changes on aFRR (automatic Frequency 
Restoration Reserve) as the tendering will change from weekly products (peak 
product during Monday-Friday 8 AM-8PM and off-peak product during weekends 
and Monday-Friday before 8AM and after 8PM) towards shorter availability-
periods and daily procurements (4-hour products).  
 
For this preliminary analysis, we are investigating the potential of dispatching a 
1.3 MW biogas power plant on the spot and secondary reserve power market 
(aFRR) in Germany. The basic idea of this investigation is that shorter reserve 
market products allow for better dispatching the flexibility on the spot and 
reserve market. 4 different scenarios have been simulated: 

1. Passive: a standard, market-agnostic scenario 
2. Spot: the daily production is optimized purely with respect to day-ahead market 

prices 
3. Baseline: assuming current reserve power market design, we analyse the 

potential of marketing 0.5MW on positive and negative reserve power markets 
and marketing the remaining capacity on the day-ahead market 

4. New: assuming the new reserve power market design with 4-hour reserve power 
market products, we analyse the potential of marketing 0.5MW on positive and 
negative reserve power markets and marketing the remaining capacity on the 
day-ahead market 

 
For simulating the revenues, spot market data from EPEX and reserve power 
market data from regelleistung for the year 2016 were used.7 On the cost side, 
especially production costs of the biogas plant will be important but also the cost 
of offering flexibility is relevant. Furthermore, subsidies (EUR/MWh), depending 
on the year of starting operations, and electricity output must be considered. In 
Germany subsidies are calculated following a sliding market premium which 
adjusts the premium according to market prices (D3.1 of the BestRES project). 
Finally, besides the market premium, the “Act on the Development of Renewable 
Energy Sources” also incentivizes existing biogas plants to invest in additional 
capacity — without changing the energy output— with a flexibility premium (as 
described in D2.2 of the BestRES project).8  
 
For this preliminary analysis, it is assumed that additional (compared to the 
existing business) operating and maintenance costs for flexibility provision can 
be covered by this flexibility premium for increased capacity. Therefore, no 

                                         
7 https://www.epexspot.com/en/product-info/auction/germany-austria 
https://www.regelleistung.net/ext/ 
8 Federal Ministry for Economic Affairs and Energy, Act on the Development of Renewable 
Energy Sources (Renewable Energy Sources Act - RES Act 2014), Available at: 
http://www.bmwi.de/Redaktion/EN/Downloads/renewable-energy-sources-act-eeg-2014.html 
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additional costs are considered for flexibility provision. Forecasting algorithms, 
software as well as the bidding strategy will also need to be adapted. 
Nevertheless, Next Kraftwerke has a large volume in Germany, around 761 MW 
of prequalified capacity, for secondary reserve and the pool is still growing. 
Therefore, it can be assumed that the costs are split over many units and costs 
per unit of flexibility are neglected for this preliminary analysis. In summary, 
since Next Kraftwerke is currently implementing the “Baseline” and this is a 
viable business model, the “New” scenario will also be a viable business model 
if estimations of revenues are higher compared to the revenues in the “Baseline” 
scenario.  
 
Table 3 provides the reader with an overview of estimates of the benefits on spot 
markets of changing the market design considering the abovementioned 
assumptions.  In both the “Baseline” and “New” assumptions, there will be an 
additional revenue from the reserve power market (as opposed to the “Spot”) 
but this revenue is assumed to be the same in both scenarios for the preliminary 
analysis. This simplified assumption is due to the uncertainty concerning reserve 
capacity price development with the new market design. New market players 
are entering the aFRR market and opportunity costs are evolving which will affect 
the market prices. However, in both scenarios (“Baseline” and “New”), the 
offered volumes of reserve capacity are the same per day but the “New” scenario 
allows for higher profits from spot market spreads for instance by shifting from 
a solar peak and related low spot prices to the evening with higher spot prices. 
Within the current reserve market design, it would not be possible to shift 
capacity between reserve power and spot markets that often.  

Table 3: Estimate of benefits on spot markets for the "Dispatch flexible generation 
under changing market design on multiple markets" BM 

 
Dispatch flexible generation under 

changing market design on 
multiple market  

Passive Spot Baseline New 

Revenues spot market (EUR) 165480 197490 189860 195820 
Revenues reserve power market 

(EUR)* /  /  32 000 32 000 

 
* This is only first estimation to show the reader that there are revenues from reserve power 
markets in “Baseline” and “New”. A more detailed estimation will be provided in D3.3 of the 
BestRES project 
 

Table 3 shows that the scenario “New” could potentially become more attractive 

than the “Baseline” as revenues on spot markets are higher whereas revenues on 

the reserve power market are assumed to be the same. More detailed results will 

be made available in D3.3 of the BestRES project. It is furthermore important to 

highlight that profits on the reserve power market are highly impacted by the 

chosen bidding strategy and the considered technology. 
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The considered tariff assumptions are described in Table 4.9 For the day-ahead 
spot market price, EPEX historical data from 2016 is used.10 

Table 4: Customer tariff assumption 

Component Value Unit 

Network Charges 

Fixed annual component 465 EUR/a 

Energy component 10.7 EUR/MWh 

Power component 133550 EUR/(MWmax∙a) 

Fees 

First 1000 MWh 8.04 EUR/MWh 

Over 1000 MWh 5.32 EUR/MWh 

 
The consortium assumes that, if there is a cost decrease related to spot market 

and grid costs and, moreover, this decrease is higher than the potential cost 

increase for offering flexibility, the economic assessment is positive.  

Table 5 provides the reader with an overview of the cost impact when the new 

business model (“grid”) is implemented and when the daily production is 

optimized with respect to spot market prices only (“spot”). We furthermore 

assume that there are no additional CAPEX and OPEX costs for managing the VPP 

itself as Next Kraftwerke already managed a platform with more than 4000 units. 

The customer however has additional costs for enabling its planning tools to deal 

with additional parameters such as price signals. This set up costs vary for each 

customer depending on adaptability of existing software. As a first rough 

estimation, for the water pump, the consortium calculates a 15000 EUR set-up 

cost depreciated over 5 years. As a consequence, we assume 3000 EUR/year (not 

taking into account the time value of money).  

  

                                         
9 Mitnetz Strom, Preisblatt 1 - Netzentgelte für Entnahmen mit Leistungsmessung, Entgelte 
gültig ab 01.01.2017 
10 https://www.epexspot.com/en/product-info/auction/germany-austria 





http://www.rte-france.com/en/article/balancing-mechanism
http://www.rte-france.com/en/article/balancing-mechanism
http://clients.rtefrance.com/lang/an/visiteurs/vie/mecanisme/volumes_prix/equilibrage.jsp
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According to Next Kraftwerke, it can be assumed that positive reserves have a 
higher value than negative reserves as is the case in other markets with 
asymmetrical aFRR products such as Germany. A preliminary price analysis 
indicates that, in Germany, approximately 16% of the total average capacity 
price of positive and negative capacity in 2016 was paid for negative capacity. 
However, due to market design differences between France and Germany, this 
is only a rough estimation. For a first economic assessment on the aFRR market, 
the consortium calculates with 20% of the total capacity remuneration (9,29 
EUR/MW*30 Minutes*8760 h * 2* 20%= 32552 EUR/MW) for downward reserve. 
From experiences on other markets, where Next Kraftwerke already offers 
negative aFRR with small-scale hydro plants, such as Austria or Germany, Next 
Kraftwerke moreover knows that a reduction of the availability of around 30% 
also needs to be considered. This availability reduction is driven by fluctuating 
primary energy supply, which is created by impacts such as icing or melting. 
Considering these assumptions, yearly revenues of 22786 EUR/MW (32552 
EUR/MW*0.70) for downward flexibility can be estimated. This revenue must be 
distributed between the aggregator-BRP and the flexibility provider but also has 
to cover for pool redundancies and potential secondary market transaction costs. 
Activation of aFRR energy is remunerated by spot market prices. Therefore, it is 
not calculated with an impact of utilization payments in the first economical 
assessment.15  
 
On the cost side, the customer must invest in additional remote control units and 

has to assess its individual costs for ramping down. EUR 4000/provider of 

flexibility to participate in a VPP is assumed for the preliminary calculations in 

this document. A depreciation period of four years is estimated which leads to 

yearly costs of approximately EUR 1000 (not considering the time value of 

money). From publicly available information on VPPs in Austria, we can 

furthermore estimate that the cost of offering additional flexibility leads to EUR 

5000 OPEX per client per year.16 For a generation unit, this would result in an 

additional cost of EUR 6000 per year. The provision of ancillary services is also 

driven by the increased production forecast activities, availability planning of 

the portfolio and modifications of the existing software/hardware to the French 

market conditions. These costs are fixed and are neglected for this preliminary 

analysis since they are very limited when the pool size is increased.  

Table 6 provides the reader with an overview of estimates of the turnover and 
the profit in case the improved BM (valorisation on aFRR) is implemented in 
France and this for the following scenarios of availability reduction: 

                                         
15 SEDC, Explicit demand Response in Europe, mapping the Markets 2017, April 2017, Available 
at: http://www.smartenergydemand.eu/wp-content/uploads/2017/04/SEDC-Explicit-Demand-
Response-in-Europe-Mapping-the-Markets-2017.pdf 
16 For this preliminary analysis, we assume that VPP costs in Austria and Germany and 
comparable 
Hybrid VPP4DSO, Economic Appraisal of selected VPP Use Cases, December 2016, Available at: 
http://www.hybridvpp4dso.eu/upload/workshop_161214/vpp4dso_ws-
wirtschaftlichkeit_161212_to_workshop.pdf 
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 1)40% availability reduction, 2)30% availability reduction (base case as explained 
above) and 3)20% availability reduction.  

Table 6: Estimate of turnover and costs for the "Providing decentral units access to 
aFRR" BM for different scenarios of availability reduction 

Providing decentral units access to aFRR 40% availability 
reduction 

30% availability 
reduction 

20% availability 
reduction 

Revenues (EUR/MW) 19531 22786 26041 

Costs (EUR/Unit and Year) 6000 6000 6000 

Available cash to cover for other costs 
(EUR/MW) 13531 16786 20041 

 

3.4 Next Kraftwerke Germany (Italy) 

3.4.1 Market renewables on multiple market places (BM6) 

 
Next Kraftwerke has started its activities in Italy in 2016 and is implementing the 
“Market renewables on multiple market places” business model. The company is 
entering the market and, currently, the focus is mainly on trading renewable 
energy on spot markets and creating additional value by using live data and 
forecasting algorithms. One further improvement could be the access to the 
balancing/congestion markets.  
 
In Italy, the Dispatch Market (MSD) is the ancillary service market that is operated 

by Terna (TSO). It is used for the procurement of secondary and tertiary reserve, 

changes of plant dispatch (Central Dispatch System) and for releasing intra-zonal 

congestions. This market is currently limited to controllable producers >10 MVA 

as explained in D3.1 “Review of future electricity market options” of the BestRES 

project. However, Terna (the Transmission System Operator in Italy) is currently 

planning demonstration projects allowing the participation of aggregated units. 

The main purpose is to investigate what market design is required for aggregated 

units to participate. Also, this new market design should contribute to cost-

efficient developments of the Italian electricity grid and enable new market 

participants to enter the market. The market rules for the pilot project have 

already been defined. The pilot phase consists of two pilots. The first one is 

targeting Demand-Side aggregators. The second one focuses on pooling of 

generation units.17 

For this preliminary analysis, we analyse possibilities for marketing a pool of 
controllable renewables on the Dispatch Market (MSD, four sessions during 

                                         
17 Autorita per l’energia, PRIMA APERTURA DEL MERCATO PER IL SERVIZIO DI DISPACCIAMENTO 
(MSD) ALLA DOMANDA ELETTRICA ED ALLE UNITÀ DI PRODUZIONE ANCHE DA FONTI RINNOVABILI 
NON GIÀ ABILITATE NONCHÉ AI SISTEMI DI ACCUMULO. ISTITUZIONE DI PROGETTI PILOTA IN 
VISTA DELLA COSTITUZIONE DEL TESTO INTEGRATO DISPACCIAMENTO ELETTRICO (TIDE) 
COERENTE CON IL BALANCING CODE EUROPEO, May 2017, Available at: 
http://www.autorita.energia.it/allegati/docs/17/300-17.pdf 
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delivery day). Since the market is only opening at the writing of this document, 
only a very rough estimate of revenues can be provided based on available prices 
from the past. 
 
Regarding the costs of flexibility activation, opportunity costs related to specific 
types of generation technologies are a crucial element. Typical opportunity costs 
for renewables would be missed revenues such as spot market earnings or lost 
subsidies. If a generation unit has storage potential available (for example gas 
storage) and the unit is not running at full power all the time, flexibility potential 
can however be sourced at nearly zero production costs.  
 
For this first preliminary analysis, it is assumed that Next Kraftwerke’s pool has 
a limited storage capacity and, therefore, flexibility activation does not result 
in missed revenues from the spot market. The storage potential enables the units 
to generate revenues from downward activations on the MSD-Market. Terna, as 
the dispatcher, sells and buys electricity on the MSD market to reserve balancing 
capacity or to solve congestions. In case a generation asset participates on the 
downward MSD-Market, the operator buys from Terna (so the provider will pay 
Terna) and does not produce the volumes at that moment anymore. This price 
paid to Terna is usually lower than the spot market price. However, the producer 
can generate a margin by shifting production and selling it later the on the spot 
market assuming he can earn a similar price compared to the one he could have 
earned initially. In case the asset has no storage potential (for example with wind 
or solar projects), the units would have to be switched off (and production 
cannot be shifted) to offer downward flexibility so it would not make sense 
economically since negative prices do not occur. 
 
Because of these observations, this first preliminary analysis is focused on units 
with storage potential such as smaller scale hydro, biogas/biomass and combined 
heat and power (CHP) (gas storage, heat storage). It is assumed that the pool has 
a high electricity output but does not produce at maximum power all the time 
(7000 full load-hours). Furthermore, it is supposed that the pool has at least 
storage potential of 1 hour available and can at least shift once per day. Finally, 
we suppose that the aggregated units are all installed in a single pricing zone. 
 
In 2016, the medium MSD-downward price when downward volumes were sold by 
Terna was, on average, 15.48 EUR/MWh in the Central Nord zone (D3.2 of the 
BestRES project). The medium GME day-Ahead market price over the same period 
and in the same region was at 42.88 EUR/MWh. This potentially allows to earn 
27.40 EUR per downward activation (if electricity is shifted and sold on the 
wholesale market). This value was calculated by subtracting the average MSD-
Downward prices of the MGP day-ahead prices which illustrates the revenues 
from offering the service.18 If we consider the abovementioned assumptions, 
Next Kraftwerke’s virtual power plants could generate approximately 8000 EUR 
each maximum marketable MW of flexibility per year (8000=(7000h/8760h) * 
27.44 EUR/MWh*365 H). Revenues can be further increased by also offering 

                                         
18 http://www.mercatoelettrico.org/En/Esiti/MGP/InformazioniPreliminariMGP.aspx 
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upward flexibility or participating on MB (balancing market in Italy). This is 
foreseen to be investigated in a later stage of the project (D3.3 of the BestRES 
project).  
 
On the cost side, if flexibility can be sourced at zero production cost, crucial 
drivers will be increased production forecast activities, availability planning of 
Next Kraftwerke’s portfolio and modifications of the existing software/hardware 
to the Italian market conditions. However, such costs are fixed and are neglected 
at the current stage since their unit specific component is marginalized when 
the pool is growing. Furthermore, providers of flexibility must invest in additional 
remote control units and costs for ramping down will be different in every case. 
The consortium assumes (based on input from Next Kraftwerke) a cost of 3000 
EUR for the initial investment on behalf of the providers of flexibility/generators. 
A depreciation period of four years is assumed resulting in a yearly cost of 750 
EUR (not considering the time value of money).  
 
Table 7 provides the reader with an overview of estimates of the turnover and 
costs in case the improved BM is implemented in Italy in 3 different zones 
(including the Central Nord zone as described above). Wholesale electricity 
prices and MSD-prices will be different in each of the 3 zones as zonal prices 
exist in Italy thus revenues will vary between the 3 regions.  
 

Table 7: Estimate of turnover and costs for the "Market renewables on multiple market 
places " BM 

Access to MSD-Market in 
different zones Central Nord Central Sud Nord 

Revenues (EUR/MW) 8007,56 10532,57 7446,35 
Costs (EUR/Unit and Year) 750 750 750 

Available contribution 
margin to cover for other 

costs (EUR/MW) 
7257,56 9782,57 6696,35 

3.5 Next Kraftwerke Belgium (Belgium) 

In Belgium, Next Kraftwerke is planning to implement 2 improved business 
models. The first one is “Trading PV and wind power” (Trading BM). The second 
one is “Using flexibility of customers as third party” (Flex BM). Both improved 
BMs are explained in D3.2 of the BestRES project.  

3.5.1 Trading PV and wind power (BM7) 

For implementing this improved BM, Next Kraftwerke is focusing on trading 
weather dependent renewables such as PV and wind (D3.2 of the BestRES 
project). The Next Kraftwerke group, connecting more than 4500 technical units, 
has a lot of experience with the required technology, forecasting and trading 
techniques in Germany and other European countries. It is a logical step to 
transfer this business model to Next Kraftwerke Belgium.  
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The market data used for this investigation are the hourly day-ahead and 
intraday spot market prices for the years 2015 and 2016 in Belgium. Our 
assumption is that forecasted generation will first be marketed on the day-ahead 
market and, if there is a remaining shortage or surplus, it will be procured on 
the intraday market.19 For comparing the forecasted data with actual generation 
data, information from the ENTSO-E Transparency platform was used. 20 
 
The main implementation cost is expected to be client acquisition in the 
relatively small market of Belgium and it is certainly a challenge to contract 
generators for new PPAs (Power Purchase Agreements). Another important cost 
parameter is the management and further development of the Virtual Power 
Plant (VPP). Regarding the revenues, the large majority will come from trading 
on the day-ahead market (and a smaller share from trading on the intraday 
market). Based on discussions with Next Kraftwerke Belgium and looking at the 
current market development of PPAs for renewables, the consortium assumes 
that the minimum profit will be 1% whereas maximum profit will be 3% of these 
revenues.  
 
Figure 7 provides the reader with an overview of estimates for the turnover and 
the profit margin in case the improved BM based on data for 2015 and 2016.  
 
 

                                         
19 Since there is a lot of uncertainty with respect to imbalance prices and because balancing 
cannot be attributed to one asset, balancing is not included in the analysis. We can however 
assume that the intraday price is a good estimate of the average imbalance price 
20 ENTSOE, Actual Generation per Generation Unit, Available at: 
https://transparency.entsoe.eu/ 
 

https://transparency.entsoe.eu/





































































