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Executive Summary 

The DELTA  project aims to unleash the demand response (DR) potential of small and medium-sized 

electricity prosumers (those who both produce and consume) in Europe. DELTA proposes a DR 

management platform that distributes part of the aggregatorôs intelligence into lower layers of its 

architecture, in order to establish a more easily manageable and computationally efficient demand 

response solution. This approach includes the development of the DELTA Virtual Node (DVN) where 

a large number of customers (small to medium consumers, producers or prosumers) which share key 

common characteristics in terms of consumption, generation and available flexibility amongst others 

are clustered. 

 

Against this background, the report pursues the objective to analyse the energy market and regulatory 

framework at EU level. This is required as input for the development of reliable, economically viable 

and innovative DELTA business models that enable the incorporation of small and medium-sized 

customers from the residential and tertiary sectors. The report clarifies the possibilities of development 

of such innovative business models within much regulated markets and identifies ñwindows of 

opportunityò. 

 

The main elements of the analysis can be summarised as follows: 

¶ The DELTA business models largely depend on the competitive advantage of the DELTA 

platform. Therefore, at first the (envisaged) competitive advantages of the DELTA solutions 

have been elaborated and compared to existing DR platforms and to ongoing research work in 

this field. At its core, the customer value proposition of the DELTA platform is to offer to 

market players a full suite of automated DR services in a non-expensive and secure way, 

maximising end usersô benefits through participation in all relevant markets ï including small 

and medium-sized prosumers ï and through deploying of smart contracts while ensuring grid 

stability. 

¶ Based on experience from existing DR markets we have developed a set of generic DELTA 

business models which define the different roles and responsibilities of DR stakeholders in a 

nonspecific way. Altogether we have identified the following generic DELTA business 

models which set the frame for further development and configuration in the later phases of 

the DELTA-project: explicit DR as stand-alone service; explicit DR combined with energy 

efficiency services; implicit DR service aiming at the optimal utilisation of time-of-use 

contracts; implicit DR including power supply; and microgrid management. 

¶ The assessment of regulatory framework conditions for the participation of demand 

response in European countries and the US - as a market with a long tradition in demand 

response - shows that there are big differences across Europe. In some countries the market is 

practically closed for DR, in others participation in DR is legally open to all markets, 

however, quite some barriers are still to be removed in order to increase the market share. 

¶ Participation of small and medium-sized customers on the flexibility markets will strongly be 

reinforced by clear definitions of the roles of market participants, especially of 

independent aggregators and their relation to balancing responsible parties/retailers and 

other market participants. Furthermore, adaptation of technical requirements for flexibility 

products, roll-out of smart meters, clear requirements for measurement and verification and 

appropriate tariff structures are seen as important steps towards further development of the 

market for demand response. 

¶ Participation of small and medium-sized prosumers in DR-markets fundamentally depends on 

the availability of smart and switchable devices which can be easily incorporated into a DR 

platform. The analysis shows that the market share of smart and switchable devices is low and 

is expected to grow only slowly over the next 5-10 years. There exist, however, a few areas 

where the prospects are more promising, such as heat pumps, air conditioners or buildings 

with building automation systems.  

¶ Finally, we have analysed the user perspective assessing whether small and medium-scale 

prosumers are willing to participate in DR programmes and which incentives encourage them 

into offering their flexible loads to DR programmes. We conclude that only a limited share of 



 

H2020 Grant Agreement Number: 773960 

Document ID: WP2 / D2.1   

 

  Page 4 

households will react to economic incentives for DR-participation, as the savings achievable 

for single households are expected to be quite small in most cases. In the tertiary sector the 

economic incentive has a higher weight than in the household sector, but in return comfort and 

availability consideration represent a more important barrier. Generally, there will be a need to 

complement economic incentives by environmental arguments, by guarantees on availability 

and security etc. 

 

The assessment of the energy market and the regulatory framework as presented in this report is only 

the first step towards well detailed, practically implementable DELTA business models. During the 

following work steps of the DELTA-project ï including a walkthrough analysis of currently applied 

DR strategies and a comprehensive testing of derived business models in two pilot projects ï the 

results of this report will be scrutinised and further developed. 
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1.  Introduction  

 

1.1 Background and objectives of this report 

The energy system is undergoing a paradigm shift as it evolves from the historic structure of 

centralised energy generation towards a network of distributed prosumers. Consumers are increasingly 

being encouraged and empowered to actively participate in the energy network with respect to 

consumption and generation. The future energy system will be a smart system, where all energy 

entities are given the opportunity to participate in the market place. This is reflected in the latest round 

of EU energy market legislation (European Commission 2018). 

 

One of the main elements of energy transition implies an increasing share of renewable energy sources 

such as wind and solar in our energy mix, increasing volatility of the electricity system. However, that 

also implies that an energy system has to be managed in a more complex manner than it used to be. 

The supply of renewable energy is always subject to major fluctuations on a seasonal as well as on a 

daily scale and the future power network will require major investments in order to be able to cope 

with smaller and more decentralized generation units.  

 

One important element in coping with the challenge of increasing need for flexibility is the demand 

side. If the demand side patterns are better adjusted to the supply patterns of the renewables this will 

reduce investments required on the supply to guarantee grid stability. This concept is called demand 

response (DR): Peaks and shortages of electricity supply are communicated to the consumers who 

reply by adapting their current consumption. 

 

For large power consuming companies various DR approaches are already reality. But could the 

concept of DR also work for small and medium-sized customers from the residential or tertiary sector? 

And how could digitisation of our daily lives (smart meters, smart homes) help to make it 

economically feasible? For seizing the potential of renewables efficiently, widely spread demand 

response is necessary in order to minimise the investments in large scale energy distribution and 

storage units. 

 

Technical solutions to realise the smart grid are already in place, but there is still a need for developing 

business models in order to make it economically feasible. There is some incentive for all parties 

involved to make use of demand response as it saves costs for consumers and for suppliers it can work 

as a tool to better balance their portfolio and optimise the sourcing costs. DR service providers also 

may be third parties that act as demand response aggregators, contracting directly with consumers, 

pooling together their demand response actions and selling them on the electricity market. Clarifying 

the roles and responsibilities of all these players needs to be accomplished in order to create a sound 

DR environment. 

 

Against this background, the report pursues the objective to analyse the energy market and regulatory 

framework at EU Member State level expanded with a view on the US, where DR has a long tradition. 

As the markets and regulatory frameworks show strong regional differences, the study selects a few 

countries which are representative for differing degrees of openness for DR, while at the same time 

putting a stronger focus on the selected pilot site countries within the DELTA project (Cyprus and 

UK). By this way the report paves the way towards reliable and economically viable innovative 

business models that enable the incorporation of small and medium-sized customers from the 

residential and tertiary sectors. The report clarifies the possibilities of development of such innovative 

business models within much regulated markets and identifies ñwindows of opportunityò. 
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1.2 Context of the report in the DELTA project 

The DELTA -project aims to unleash the DR potential of small and medium-sized electricity 

prosumers (those who both produce and consume electricity) in Europe. DELTA proposes a DR 

management platform that distributes part of the aggregatorôs intelligence into lower layers of its 

architecture, in order to establish a more easily manageable and computationally efficient demand 

response solution. This approach aims to introduce scalability and adaptiveness into the aggregatorôs 

DR toolkits. One of the projectôs main innovations is the DELTA Virtual Node  (DVN). The DVN is 

a cluster of customers (small to medium consumers, producers or prosumers) which share key 

common characteristics in terms of consumption, generation and available flexibility amongst others. 

The DVN will transform clusters of small to medium scale consumers, producers and prosumers into 

entities which can present much larger capacities for delivering DR services to the aggregator. 

Additionally, under the framework established by the DVN each customer will be equipped with a fog 

enabled intelligent device (FEID) which will gather and monitor energy related data from field 

devices, such as home appliances, distributed energy resources, storage components etc. The DELTA 

FEID will allow for real-time reporting of a prosumerôs flexibility to the DELTA Nodes, while also 

being able to receive DR requests and distribute them to the facilityôs equipment. 

 

The following questions guide the way towards innovative business model utilizing the results of 

the DELTA-project for accessing small and medium customer flexibility through a secure and stable 

distribution grid and highly engaged and energy/emission aware consumers/prosumers: 

¶ Which kinds of flexibility services are possible under current regulatory frameworks? 

¶ How can the DELTA solutions extend the current opportunities? 

¶ Which adaptations of the regulatory framework are required to facilitate the application of the 

DELTA solutions? 

¶ Which DELTA-related business cases ï making use of the results of the DELTA-project ï can 

be derived from there? 

 

Against the background of these guiding questions, the report consists of the following elements: 

¶ At first, the (envisaged) competitive advantages of the DELTA solutions will be elaborated 

in further detail. This elaboration is done by comparing DELTA to existing DR platforms and 

to ongoing research work in this field. 

¶ In the following step, we will present several generic business models that may be seen as 

possible scenarios for the application of the DELTA results on the electricity markets in 

future. The generic business models include descriptions of roles, information flows and 

revenue streams, but does not include feasibility assessment and an elaboration of success 

factors. 

¶ Feasibility of DR business models depends largely on the regulatory framework conditions. 

Therefore, the next chapter includes a detailed assessment of the regulatory framework in 

selected countries. The assessment is guided by the (envisaged) competitive advantages of 

DELTA. Primarily it is focused on UK and Cyprus, since the DELTA pilot projects will be 

implemented in this regulatory framework. In addition, we have made a selection of EU 

countries representing a different degree of preparedness of the flexibility markets for DR: 

France, Belgium, Germany, Austria, and Greece. Furthermore, we have included the USA in 

our assessment, as in many respects the USA represents one of the most advanced markets 

related to the incorporation of DR in the electricity balancing markets. 

¶ Since the involvement of small and medium-sized customers and prosumers requires a few 

prerequisites on their side, the following part of the report analyses the preparedness of the 

demand side. This includes two topics: At first, the technical basis for the involvement of the 

residential and tertiary sector is assessed by analysing current trends related to ñsmart 

appliancesò. To which degree the industry already enables or intends to enable external 

command signals to interfere with internal control systems of the appliances (including 

necessary data exchange between devices and DR platforms)? Secondly, the user perspective 



 

H2020 Grant Agreement Number: 773960 

Document ID: WP2 / D2.1   

 
 

  Page 14 

 

needs to be assessed: Are small and medium-scale prosumers willing to participate in DR 

programmes? What are possible driving forces and incentives that beguile them into offering 

their flexible loads to DR programmes? What are the barriers that hinder them to do so? And 

how DR business models need to consider the user perspective? 

¶ Finally, the main results of the analyses are summarised in a chapter with conclusions and 

recommendations. This chapter highlights the most important starting points for the derivation 

of innovative DELTA business models. 

 

In the context of the DELTA project this report represents only a first step on the way towards 

innovative DELTA business models. The following additional work steps are part of the DELTA work 

plan: 

¶ Demand Response Strategies Walkthrough Analysis: This analysis will go through a large 

number of available DR strategy and mechanism currently employed in the energy markets all 

over the globe (not only limited within EU borders), while also providing a state of the art on 

research and demo applications that can be found in the current literature, solutions and ideas 

that are considered suitable for the current and incoming energy retail market in Smart Grids. 

The mechanisms studied will keep in consideration the typical energy structure of markets and 

the actors involved. 

¶ Derivation of DELTA Business Models: The outcomes of the preceding work steps will be 

solidified into a limited number of well detailed, practically implementable schemes. These 

business models will aim at enhancing and introducing new business roles in the energy 

markets, allowing small and medium customers (consumers, producers and prosumers) to 

participate through them in the energy market and the provision of innovative services to the 

DELTA actors. 

¶ Testing of DELTA Business Models: The practical implementation of a selected number of 

business models identified will be analysed and discussed in the frame of two pilot cases in 

UK and Cyprus. New and enhanced functionalities ï such as bi-directional DR mechanisms, 

distribution grid security and stability, pricing schemas, energy portfolio segmentation, 

automated clustering and self-balancing ï will be tested and experimented in the project pilot 

sites, in order to evaluate their effectiveness and impact for all market stakeholders ï and thus 

also the feasibility of DELTA business models proposed. 

 

Figure 1 summarises the full context related to the development of DELTA business models and 

highlights the elements that are covered in this report. 
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Figure 1 Context of DELTA Business Models Development 
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2. Competitive advantages of the DELTA approach 

In the context of development of new products and services, it is important to understand how the 

product will perform in a competitive market place. As such, this section will focus on a comparative 

analysis with existing products for DR Platforms (KiWi Operations Management Platform, KOMP or 

Tridium platform) but also with similar research projects that are working on the next generation of 

DR services.  

 

Future iterations of this analysis will allow us to build a relevant Customer Value Proposition based on 

the resonating focus approach. In essence, this technique is trying to respond to the following 

question: What is the most relevant feature that DELTAôs future clients should remember and is not 

offered by other competing products? To answer this question, we propose a comparative analysis for 

all relevant feature introduced by the DELTA platform.  

 

 
 

 - DSR platforms 

 - Existing projects 

       - Represents a fully developed feature 

      - Represents a feature partially developed on the platform 

      - Represents a functionality not supported by the platform 

$ is a measure of price, with $ platforms being rated as the least expensive and $$$ being the most expensive  

* These features might be available through third party developers / application providers but are not part of the standard 

platform 

Figure 2 Overview of features and functionalities of current DR platforms and next generation 

of DSR services (research projects) 
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In the case of the KiWi  Platform, the comparative analysis included the edge proprietary hardware 

(KiWiFruit) that is installed on customer premises to allow for accurate metering and control of assets. 

Niagara platform is developed for commercial and industrial controls but has been successfully used to 

deliver DSR services with additional application layers developed by third parties. As such, it is very 

difficult to assess to what extent each functionality is fully supported. 

 

Comparing expected features and functionalities of the DELTA platform with one of the most 

competitive existing DSR platforms in the market (KiWi Powerôs Operations Management Platform 

and its dedicated edge hardware Fruit), we observe that: 

¶ On scalability , both platforms score high, with hardware being easy to deploy and core 

features on the platform being delivered as a service to upper layers, therefore avoiding high 

initial infrastructure cost;  

¶ On security, again both platforms receive top points, with DELTA gaining an edge because of 

its holistic approach to security, for the introduction of the risk calculation model based on the 

Common Vulnerability Scoring System (CVSS) as well as for the introduction of the 

prediction mode of potential scenarios based on historical data. In addition, another key 

security feature for DELTA project currently missing on KOMP is the use of blockchain for 

validation of DSR data and the use of smart contract for secure automated execution of DSR 

action and automated settlements.  

¶ On pricing, while is hard to make accurate price predictions on the combined cost of 

delivering and operating the platform, it is envisaged that DELTA will have some cost 

advantage compared to the KOMP and Fruit solution 

¶ On user clustering, current functionality offered by the KiWi Power platform is based mostly 

on existing information about the asset that is captured on installation and commissioning, 

thus allowing a full classification of the asset. In contrast, the DELTA platform will allow 

automatic detection of assets based on energy consumption signature, disaggregation 

algorithms and other specific methods, allowing for classification of assets without consuming 

resources during equipment installation and commissioning.  

¶ Smart contract: Currently this is an option that is not supported at all on KiWi Power 

platform, clear differentiator for the DELTA solution. 

¶ Automated DR: While KiWi Power platform supports fully automated DSR ï e.g. Dynamic 

Frequency Response programs where assets respond proportional to the grid frequency 

deviation from the standard 50Hz value, the DELTA platform will also allow automated 

settlements through smart contracts.  

¶ Grid stability  assessment: Currently KiWi Power platform does not have a module to assess 

grid stability as a whole. While certain elements of the market are analysed in real time with a 

view to provide better forecasting mechanisms for specific DSR markets and products, their 

use is rather limited and do not provide a holistic view of the grid status.  

¶ Load forecasting: Existing tools from KOMP allow for load forecasting, however this is 

mainly for end-userôs use and does not take into account external correlation and drivers. In 

contrast, the DELTA platform will allow for more accurate load forecasts, enabling near real 

time assessment of future availability assets to improve revenue from availability declarations.  

¶ Price forecasting: Currently a limited in scope tool is available (for internal use of KiWi) for 

imbalance market price forecasting. It is envisaged that DELTA solution will have individual 

price forecasting tools for each significant market, allowing stakeholders to better monetise 

their assets.  

¶ Interoperability:  KOMP and Fruit can exchange data with other hardware and platform using 

some of the widest spread protocols and data formats in the industry. The key drivers in this 

development were the programme requirements from the system operator National Grid. 

However, it is expected that the DELTA platform will outperform KOMP in terms of 

interoperability, mainly due to its ontology mapping and translation engine allowing it to port 

data over multiple standards and physical interfaces. 
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¶ Handing small and medium loads: While KiWiôs ambition is for its platform to allow all 

types of clients ï including residential ï it is obvious that this was migrated from commercial 

and industrial market segments, thus still inheriting a level of cost and complexity that doesnôt 

recommend it for small loads. In contrast, DELTA will offer a solution that is making use of 

existing infrastructure through interfaces to AMI and allowing participation for all types of 

medium and small loads, including residential clients.  

¶ Managing prosumers: Historically, KOMP will not discriminate between prosumers and 

other types of clients as platform would look at individual assets and their flexibility without 

taking into account local generation / consumption. In contrast, DELTA is introducing another 

layer of optimisation, allowing end-user which type of goal optimisation function should take 

priority ï e.g. optimising local consumption vs. maximising flexibility revenues.  

¶ Energy trading: This functionality is now under development on KiWi Platform, as KiWi 

does not hold a supply license required to participate in trading markets. However, due to 

recent bilateral agreements, KiWi is now able to offer this type of service to its clients and 

developing a tool to allow incorporation of these types for services into its portfolio. Full 

functionality is expected in the next 6 months.   

¶ Virtual Power Plant services: KiWi platform is incorporating some elements of a VPP 

service; however these are not fully developed at the moment. Management of Energy Storage 

Systems in conjunction with RES generation is the key feature offered by KiWi under its VPP 

service, however the DELTA platform will allow a broader set of optimisations, including 

generation clustering, loads forecasting and full markets price forecasts, which will allow its 

VPP engine to produce better outputs.  

 

When comparing DELTA with other ongoing research and development projects related to next 

generation of DSR services, we can observe the following distinctive features: 

¶ The vision of the project eDREAM is for a novel near real time Closed Loop optimal block-

chain based Demand Response ecosystem, where Distribution System Operators (DSO) and 

aggregators cooperate within a novel yet appropriate market framework, with a view to exploit 

to the largest possible extent the flexibility potential of a large variety of heterogeneous third 

party stationary and movable load assets, while keeping system reliability within prescribed 

limits and preserving continuity and security of supply. Compared to DELTA the focus is 

more on developing solutions and tools for aggregators rather than end users and system 

operators. DELTAôs scope is a holistic one, including tools dedicated to the system operators 

such as grid stability engine, and its interoperability feature are more extensive than those of 

eDREAM as it takes into account a broader set of requirements.  

¶ The aim of the project DR-BOB, a Horizon 2020 project, is to demonstrate the economic and 

environmental benefits of demand response in blocks of buildings for the different key actors 

required to bring it to market by integrating existing technologies to form the DR-BOB 

Demand Response Energy Management solution for blocks-of-buildings with a potential ROI 

of 5 years or less. The main difference compared to DELTA is the focus on a specific market 

vertical and its associated technologies ï in this case, residential users in blocks on buildings 

and some associated infrastructure, such as district cooling and heating. In contrast, DELTA 

will offer a wider solution that can be applied to other market segments, regardless of the 

types of buildings.  

¶ The objective of the project FLEXICIENCY  is to demonstrate that the deployment of novel 

services in the electricity retail markets (ranging from advanced monitoring to local energy 

control and flexibility services) can be accelerated thanks to an open European Market Place 

for standardized interactions among all the electricity stakeholders and opening up the energy 

market also to new players at EU level. In comparison with the DELTA-project 

FLEXICIENCY is focusing mainly on data exchanges between partners (mainly metering data 

on cross border markets) without consideration of controlling equipment, controlling 

technologies, DSR strategies, and other key aspects of delivering a fully automated smart grid 

solution.  
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¶ The consortium behind the project SEMIAH  project aims to pursue a major technological, 

scientific and commercial breakthrough by developing a novel Information and 

Communication Technology (ICT) infrastructure for the implementation of Demand Response 

(DR) in households. This infrastructure enables the shifting of energy consumption from high 

energy-consuming loads to off-peak periods with high generation of electricity from 

Renewable Energy Sources (RES). In comparison with DELTA, the project is focusing on a 

specific market segment ï residential market ï which in itself has its own limitations. 

Moreover, the focus is on delivering an ICT infrastructure which might not be fully 

transferable across markets in Europe, whereas DELTA aims for a wider customer base with a 

view to support interoperability with a wide range of existing systems to allow high levels of 

replicability across markets in Europe.  

Based on the analysis above, we can formulate envisaged customer value proposition of the 

DELTA platform  in a concise manner: The DELTA platform will offer to market players a full suite 

of automated DSR services in a non-expensive and secure way, maximising end users revenues 

through participation in all relevant markets ï including small and medium size prosumers ï and 

through deploying of smart contracts while ensuring grid stability. 
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3. Generic business models for aggregators/retailers 

Over the last few years the DR Market has developed several business models by which the value of 

potentials for load shift is priced, offered and sold on the energy markets ï and here mainly on the 

electricity markets. 

 

We can call these models ñgeneric business modelsò as they are defining the different roles and 

responsibilities of stakeholders related to DR businesses: 

¶ Users/Clients are defined in our context as owners of technical equipment that comprises DR 

potential. For the operation of this equipment they have concluded an energy supply contract 

with a retailer 

¶ A retailer is an individuals and legal body that is selling electricity to customers for profit. 

This can either be an electricity supplier with own power production facilitates or a wholesale 

company that purchases electricity for the purpose of resale. 

¶ DR aggregator: are defined here as a third-party service provider that contracts with the 

individual demand sites (industrial, commercial or residential consumers) and aggregates them 

together so that their DR potential can be offered to TSO, DSO or BRP 

¶ Transmission System Operator (TSO) according to Articles 2 and 12 of Directive 2009/72/EC 

(Internal Market in Electricity Directive) are responsible for providing and operating high and 

extra-high voltage networks for long-distance transmission of electricity as well as for supply 

of lower-level regional distribution systems and directly connected customers.  

¶ Distribution System Operators (DSO) are responsible for providing and operating low, 

medium and high voltage networks for regional distribution of electricity as well as for supply 

of lower-level distribution systems and directly connected customers (Articles 2 and 25 of 

Directive 2009/72/EC) 

¶ Balance Responsible Parties (BRP) are responsible to keep the supply and demand of their 

balance group members in balance. In this context, they are financially responsible for 

keeping their own position (sum of their injections, withdrawals and trades) balanced over a 

given timeframe (the imbalance settlement period). 

¶ Facility management is defined as a party that provides services to the users/clients, such as 

maintenance and operation of the technical equipment of a facility, administrative services etc. 

Furthermore, there is a strong interlinkage between facility management and energy efficiency 

services (EES), i.e. some facility managers act also as EES providers ï and vice versa
1
. 

 

A usual way to categorise generic DR business models is related to the different nature of the related 

income streams: 

¶ Business models that refer to explicit use of DR: According to SEDC [2016] explicit demand-

side flexibility is defined as committed, dispatchable flexibility that can be traded (similar to 

generation flexibility) on the different energy markets (wholesale, balancing, system support 

and reserves markets). This is usually facilitated and managed by an aggregator that can be an 

independent service provider or a supplier. This form of demand-side flexibility is often 

referred to as ñincentive drivenò demand-side flexibility and its main income stream is 

remuneration for flexibility services from TSO, DSO or BRP. 

¶ Business models that refer to implicit use of DR: According to SEDC [2016] implicit 

demand-side flexibility is defined as the consumerôs reaction to price signals. Where 

consumers have the possibility to choose hourly or shorter-term market pricing, reflecting 

                                                      

 
1
 According to EN 15900 Energy Efficiency Service (EES) is defined as follows: Agreed task or tasks designed 

to lead to an energy efficiency improvement and other agreed performance criteria. The EES shall include 

energy audit as well as identification, selection and implementation of actions and verification. A documented 

description of the proposed or agreed framework for the actions and the follow-up procedure shall be provided. 

The improvement of energy efficiency shall be measured and verified over a contractually defined period of time 

through contractually agreed methods (EN 15900, 2010) 
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variability on the market and the network, they can adapt their behaviour (through automation 

or personal choices). This type of demand-side flexibility is often referred to as ñprice-basedò 

demand-side flexibility and its main income stream is the energy cost savings that are 

achieved by shifting loads. 

 

Taking into account the competitive advantages of the Delta Virtual Node (DVN) we can develop the 

generic business models further by specifying the user of the DVN and the specific benefits that are 

based on the use of DVN in the given context. The following chapters describe in more detail the 

various generic DELTA business models that are derived in that way. 

 

3.1 Generic DELTA Business Model 1A Explicit DR as stand-alone service 

In this business model a DR Aggregator is bundling DR potentials from different clients, which as 

stand-alone potentials are too small to be offered to the various flexibility markets. The main 

characteristics of this business model are as follows: 

 

¶ The aggregator acts as facilitator. He has access to the DR potentials of clients and manages 

them towards the various flexibility markets. Depending on the regulatory framework he may 

offer the DR potentials either on the electricity balancing market (tertiary or secondary control 

markets) or he may participate with these loads in a balance group, represented by a BRP. 

¶ The income streams originate from payments either from the TSO/DSO or from the BRP ï in 

the latter case, these payments would reflect reduced balance power expenses in a balance 

group. Depending on the contractual agreement, the aggregator will usually pass on a certain 

share of these payments to the clients in his portfolio. 

¶ The service of DR aggregation has no interlinkage to power supply or any other service for 

the client. In turn this means that this business model is confronted with many interfaces that 

need to be managed. 

 

 

 

Figure 3 DELTA Business Model 1A Explicit DR as stand-alone service 

As shown in Figure 3, in this business model it is the aggregator that will use the DELTA Virtual 

Node and draw benefits from its competitive advantages. In this context, this mainly refers to a better 

and cheaper incorporation of small and medium loads from the residential and tertiary sector and to 

higher reliability of DR potentials which are achieved by bundling of small- and medium-sized loads. 
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3.2 Generic DELTA Business Model 1B Explicit DR combined with EES 

In its general approach, this business model is similar to explicit DR as stand-alone service ï as 

described above ï but the DR aggregation service is embedded into a more comprehensive EES. This 

approach, which is sometimes referred to as ñdual serviceò, is characterised by the following 

peculiarities: 

¶ There exists a trade-off between energy efficiency and demand response, as load shifts in 

many cases will lead to an increase of energy consumption. Just to give one example: If a heat 

pump is producing heat outside of business hours and fills a storage this process will lead to 

additional losses compared to a ñjust-in-timeò delivery of energy. Therefore, the main 

challenge of a dual service is to find an optimised solution for this trade-off on a day-to-day 

basis. 

¶ EES and DR services require different fields of know-how and competencies. Whereas the 

core knowledge of EE service providers (frequently called ESCOs) is related to the operation 

of technical equipment, the success of DR service providers (usually provided by a DR 

Aggregator) is mainly based on a thorough understanding of the flexibility markets. Therefore, 

the combination of both services into one integrated offer is not easy and requires clear and 

transparent definition of the ESCOôs and the DR Aggregatorôs role. Except of a few pilot 

projects, we are not aware that dual services are already offered on the European markets.  

 

 

 

Figure 4 DELTA Business Model 1B Explicit DR combined with EES 

In this business model DELTA Virtual Node is once again applied by the DR Aggregator. In the 

context of a dual service, it is the functionality of price forecasting that gains increasing importance as 

it supports solving the trade-off between energy efficiency and load shifting in optimised way. 

 

3.3 Generic DELTA Business Model 2A Implicit DR service for optimal use of TOU-contracts 

This business model starts from the fact that already now a certain group of electricity customers have 

a tariff with different price levels depending on the time of consumption. In theory, we can 

differentiate the following pricing arrangements (Cooke, 2011): 
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¶ Time-of-use (TOU) pricing refers to a flexible pricing structure incorporating different unit 

prices for usage during different time periods within a day. TOU rates reflect the average cost 

of generating and delivering power during those time periods. 

¶ Real-time-pricing (RTP)  refers to pricing based on realȤtime movements in electricity prices 

based on trade in spot markets, balancing markets or other exchanges. It links hourly or halfȤ
hourly prices to corresponding changes in realȤtime or dayȤahead power costs. In this case, 

customers need to be informed about expected RTP prices on a dayȤahead or hourȤahead basis 

to elicit load response.  

¶ Critical peak pricing (CPP) is a hybrid combining traditional time of use rates and real time 

pricing design. The basic rate structure is time of use. However, provision is made for 

replacing the normal peak price with a much higher preȤdetermined critical peak pricing event 

price under specified conditions. 

 

It has to be noted, however, that namely for small and medium customers RTP does not exist. For the 

moment, in this sector the only time-dependent pricing model available on the market are TOU 

contracts. Perhaps in future there CPP models may also be offered, mainly if, for example a customer 

with a larger portfolio will explicitly search for a time-dependent tariff for a whole pool of facilities. 

 

The business model of implicit DR service for optimal use of TOU contracts is characterised by the 

following elements: 

¶ The service provider ï letôs call it flexibility service company (FLESCO), corresponding to 

the widely used term ESCO ï takes care of load shifts at the equipment of the client in a way 

that the client takes maximum benefit of an (existing) TOU tariff. The FLESCOôs 

remuneration may be either a fixed or a performance-based fee. 

¶ If offered as stand-alone service it will only pay off if the tariff includes an extensive spread 

between high and low price. Otherwise the achievable savings will not be sufficiently 

attractive. If perhaps in future dynamic pricing models (CPP, RTP) will be increasingly 

available on the market there will be a higher need for external expertise. 

¶ Furthermore, the service can be embedded in services which are already offered on the 

market. On the one hand, the service is strongly linked to the role of a technical facility 

manager, as they are usually aiming for a reduction of operating cost. On the other hand, there 

is an interlinkage with consultancy services related to the identification of the most attractive 

energy tariff. 

 

 

Figure 5 DELTA Business Model 2A Implicit DR service for optimal use of ToU-contracts 

 

In this business model the FLESCO will apply the DELTA Virtual Node in order to manage its 

services for a larger number of customers. In this case, the functionality of administering information 

about ï potentially dynamic ï price signals at the customers metering points would be the most crucial 

success factor. 
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3.4 Generic DELTA Business Model 2B Implicit DR including power supply 

This generic DR business model combines DR with the role of a retailer on the electricity market. The 

model is characterised by the following main elements: 

¶ In addition to its usual function of selling electricity to customers the retailer has access to 

DR potential at the customersô sites and is allowed to shift loads within the contractually 

agreed limits. 

¶ From the retailerôs point of view the access to DR potential represents a value as it may lead to 

savings both in wholesale prices and in balancing energy payments. 

¶ The customer will require an incentive, so that he is willing to grant access to his technical 

systems to an external party. The most obvious incentive is to receive a favourable electricity 

tariff. But for small- and medium-sized customers also non-financial incentives may be 

decisive ï such as environmental considerations or enthusiasm for the most current technical 

developments. A detailed assessment of incentive perception of residential and tertiary 

customers is included in chapter 5.2. 

¶ This business model is particularly attractive for retailers or producers with a high share of 

fluctuating renewables sources (wind, PV) in their supply portfolio. By activating DR 

potentials they can reduce the gap between supply and demand and thus reduce balancing 

energy payments. 

 

 

 

Figure 6 DELTA Business Model 2B Implicit DR including power supply 

In this business model the DELTA platform is applied by the retailer with the aim to bundle and 

manage as many DR potentials at the costumerôs side as possible. The retailer will have core interest 

in the platforms ability to synchronise the use of DR potentials with productions patterns ï if the 

retailer is also an electricity producer ï and/or with price signals on the wholesale market. 

 

3.5 Generic DELTA Business Model 3 Microgrid Management 

According to the US DoE Microgrid Exchange Group a microgrid can be defined a group of 

interconnected loads and distributed energy resources (such as distributed generators, storage devices, 

or controllable loads) within clearly defined electrical boundaries that acts as a single controllable 
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entity with respect to the (macro)grid. A microgrid can connect and disconnect from the grid to enable 

it to operate in both grid-connected or island-mode (Berkley Lab, 2018). 

¶ If operated in island-mode the microgrid manager has to ensure at each point in time that 

power supply is equal to power demand. In achieving this prerequisite the exploitation of DR 

potentials including proactive operation of storage devices is decisive. 

¶ If operated in grid-connected mode the microgrid manager can make use of the DR potentials 

available internally in the grid microgrid. He can either offer the loads in tenders of TSO, 

DSO or BRP (explicit DR) of optimised the electricity cost by adapting the load profile of the 

microgrid to dynamic pricing (implicit DR). 

¶ In practically all EU countries the regulatory environment is a current blockage for 

microgrid development. According to Energati (2018) Europe is accounting for just 9% of 

the global microgrid capacity. There are, however, several pilot microgrids, e.g. related to 

University campuses or to industrial and commerce centres. 

 

 

 

Figure 7 DELTA Business Model 3 Microgrid Management 

The DELTA Virtual Node may have significant benefit for microgrid managers independent of 

whether they operate the microgrid in island-mode of grid-connected mode. The larger and more 

complex the microgrid the more relevant a professional platform is to dispatch the interconnected 

loads and distributed energy resources and to optimise the exchange with the external macrogrid. 
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4. Assessment of regulatory framework 

4.1 Introduction   

Technical solutions as well as business models have to be embedded in the existing regulatory 

framework. Even though liberalisation of the electricity market is a European project which started in 

1996 with a first European directive and subsequently huge efforts that were made in harmonisation of 

regulations between Member States, regulatory framework conditions for the participation of demand 

response (DR) is still quite different in European countries (SEDC 2017). 

 

 

Figure 8 Map of explicit demand response development in Europe 

 

In order to better understand framework conditions for the DELTA solutions, selected countries from 

the EU, supplemented by the US with a long tradition in demand response, were assessed according to 

their regulatory framework. The following for the selection of the countries analysed have been 

applied: 

¶ Countries where DELTA pilot projects will be implemented: United Kingdom, Cyprus 

¶ Advanced countries with an active DR market: France, Belgium, United Kingdom, United 

States 

¶ Intermediate countries with a partially open DR market: Austria, Germany 

¶ Countries with closed DR markets: Greece, Cyprus 

 

This selection of countries allows learning from best practice examples in advanced countries, it 

shows typical barriers and it allows drawing conclusions for general framework conditions with high 

relevance for the DELTA solution. 
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The assessment had a clear focus on the DELTA solutions, i.e. on small and medium sized loads. 

Hence, definition of relevant demand response markets had to be specified: 

 

Definition of flexibility market for DELTA 

The flexibility  market in the context of DELTA is understood as a part of the electricity market, where 

electrical loads on the side of final energy consumers are potentially or actually changed as a result of 

market activities (demand response, DR). This includes loads of consumption of electricity (heat 

pumps, ventilation, cooling, etc.) and of electricity production (PV, batteries, CHPs, etc.) as well as 

micro-grids. Possible activities are: switch loads on or off and adaptation of load levels. 

 

The assessment focused on existing markets for small and medium sized loads in the residential, 

tertiary and SME sector. This includes small-scale producers, storages and micro-grids. Provision of 

flexibility by traditional power plants utilities and large industrial processes are excluded from this 

analysis. 

 

4.2 United Kingdom 

4.2.1 Market participants 

 

Office of Gas and Electricity Markets (OFGEM) 

Ofgem's role is to protect the interest of consumers by promoting competition in energy markets where 

appropriate. Ofgem issues companies with licences to carry out activities in the electricity and gas 

sectors, sets the levels of return which the monopoly networks companies can make, and decides on 

changes to market rules. 

 

Gas and Electricity Market Authority (GEMA) 

GEMA is the governing body of OFGEM. It comprises non-executive and executive members and a 

non-executive chair. GEMAôs purpose is to ensure that all consumers can get good value and service 

from the energy market. In support of this, GEMA favours market solutions where practical, incentive 

regulation for monopolies and an approach that seeks to enable innovation and beneficial change 

whilst protecting consumers. The authority's powers and duties are largely provided for in statute 

(such as the Gas Act 1986, the Electricity Act 1989, the Utilities Act 2000, the Competition Act 1998, 

the Enterprise Act 2002 and the Energy Acts of 2004, 2008, 2010 and 2011) as well as ruling 

European Community legislation in respect of energy regulation. 

 

Department for Business, Energy & Industrial Strategy (BEIS) 

The department brings together responsibilities for business, industrial strategy, science, innovation, 

energy, and climate change. BEIS is responsible for: 

¶ developing and delivering a comprehensive industrial strategy and leading the 

governmentôs relationship with business 

¶ ensuring that the country has secure energy supplies that are reliable, affordable and clean 

¶ ensuring the UK remains at the leading edge of science, research and innovation 

¶ tackling climate change 

 

National Grid ï System Operator in Britain 

As system operator (SO) in Britain, National Grid makes sure gas and electricity are transported safely 

and efficiently from where it is produced to where it is consumed. It seeks to make sure that supply 

and demand are balanced in real-time and facilitates the connection of assets to the transmission 

system. 
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NG owns and operates the electricity transmission network in England and Wales, with day-to-day 

responsibility for balancing supply and demand. It operates but does not own the Scottish networks. 

National Grid is the main party contracting flexibility services in UK. 

 

Distribution Network Operators (DNOs) 

DNOs are companies that build, maintain and operate distribution networks that transport electricity 

from high-voltage transmission networks to customers. Distribution networks deliver electricity to 

domestic premises, small businesses and factories, i.e. mainly lower volume users. The electricity 

distribution networks are regional grids that branch from the national grids to deliver power to 

industrial, commercial and domestic users. The UK distribution network operators' regions are shown 

on the map below (Figure 9), together with those of independent distribution network operators who 

are ENA members. 

Although each Distribution Network is a separate geographical area, they arenôt separate electrical 

systems. This means electricity can flow between areas, and metering is placed at the boundaries of 

the areas so that these volumes can be measured.  

The British Transmission Network can also import and export electricity from and to other countries 

through dedicated lines called Interconnectors. There are currently four interconnectors: France to 

Great Britain, Northern Ireland to Great Britain, the Republic of Ireland to Great Britain and Holland 

to Great Britain. 

Demand Response activities are now being used by DNOs to help balance the Distribution Network 

and an alternative arrangement to avoid the cost of network reinforcement. This in turn delivers local 

grid balancing opportunities for UK businesses. 

As some programmes are limited on a small geographic area, site location is important when accessing 

DNO programmes. 

 

Figure 9 Distribution n etworks regions in UK and Ireland. Source: ENA 

 

Aggregators 

Aggregators are companies that aggregate small loads and participate in demand side markets on 

behalf of their customers. While traditionally aggregators will target commercial and industrial users, 

as the market evolved and the deployment cost per site/asset has declined, the focus now is on smaller 
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distributed loads, including residential market. Typical market functions performed by an aggregator 

will include: 

¶ bidding into markets to secure capacity in various balancing programmes 

¶ aggregating portfolios of assets to meet minimum capacity requirements for each 

programme but also to better manage technical risk 

¶ supply and install metering and control equipment on client side 

¶ provide data dashboard services and advance data analysis tools for clients 

¶ provide turnkey flexibility management solutions for DNOs 

As the markets constantly evolve, the role of the aggregator is also changing. There is an increasing 

trend in the market place for aggregators to also hold a supply license to allow them participation to 

wholesale market and maximise revenues for the assets they are managing on behalf of their clients.  

Suppliers, generators and traders 

Suppliers buy electricity from generators, traders and power exchanges in the wholesale market and 

sell it on to end consumers. Any discrepancies between their wholesale purchases and what their 

customers use are managed through the balancing mechanism. Suppliers operate in a competitive 

market where customers can choose which supplier provides them with electricity. There are six major 

suppliers and a number of smaller (often niche) suppliers. 

 

 

Figure 10 Interaction between the wholesale and retail markets. Source: Elexon 

 

Generators sell generation to suppliers who need the generation to meet the demand of their 

customers. However, it is not only generators and suppliers who can contract for and trade electricity. 

There is a type of participant referred to as a non physical trader that can also enter into contracts to 

buy and sell electricity. 

A non physical trader doesnôt have any generation to sell, or any customersô demand to satisfy, and is 

therefore trading electricity for profit. The non physical trader will buy electricity from a generator at a 

negotiated price, and will sell it on to a supplier, aiming for a higher price than it was paid for to make 

a profit. Most non physical traders try to sell exactly what they have bought; this is referred to as not 

taking a physical position. 

Suppliers and generators also try to match their demand and generation, respectively, to their contract 

levels so that they do not have a surplus or deficit of electricity. This is one of the key objectives of the 

trading arrangements in encouraging all participants to have contracts covering all of their generation 

and/or demand. 

 

4.2.2 Specific conditions for the participation in the flexibility market 

Below is a summary table of National Grid balancing services for frequency and reserve with their 

requirements, relative value and contracting arrangements. Please note that suppliers and DNOs also 

offer opportunities to provide demand side response services, but these are not included in the table.  
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Table 1 National Grid  balancing services 

 
* to contract directly with NG (smaller loads via demand side providers) 

** Average number of times called on per year, based on National Grid Data 

*** Relative value to Participant 

Ã the greater the number of óÃô signs indicates a greater value to the demand side participant 

Source: Power Responsive: A guide to Demand Side Response  

 

4.2.3 Programmes and products 

The United Kingdom was the first country to open several of its markets to consumer participation in 

Europe. Unfortunately, in recent years it seems that the stakeholder process between providers, BEIS, 

Ofgem and national grid has not been as effective as would be expected in a mature market. As a 

result, the DSR market is not as functional as it could be due to various operational and procedural 

requirements. This makes the market difficult to access and reduces the potential number of demand-

side MWs even as national generating capacity continues to decline.  

Almost all ancillary services programmes in Great Britain are open to demand response and 

aggregated load even though the design is currently not optimal for customer participation. There is 

also an issue with transparency as comprehensive data regarding the share of demand response in the 

various balancing services programmes is not available. Many services are procured not through open 

markets but rather through bilateral contracts or through tenders in which the buyer, National Grid, has 

a great degree of discretion. This lack of information makes participation very risky for new entrants.  

The SO is however determined to reduce risk in the DSR market and is taking steps towards achieving 

greater transparency. National grid launched a new stakeholder-backed initiative called Power 

Responsive, with the goal of stimulating participation of flexible technologies in the electricity system. 

The power responsive report (Power Responsive 2017) gives greater detail as to the various demand 

side response participants engaged in the Non-BM. The report shows that onsite generation constitutes 
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the majority (about 67%) of demand side flexibility technology which participates in DSR. This is 

followed by load response (28%), Generation for export only (3%) and Energy storage (1%). 

The relationship between the BRP and aggregator in the UK is not yet fully resolved. Due to this, 

aggregators are unable to access the balancing mechanism or wholesale markets as it requires a 

bilateral agreement from the BRP/retailer. On the other hand, aggregators can access balancing 

services and the capacity mechanism as there is no prerequisite for an agreement between the retailer 

and aggregator. This means that the retailer (rather than the aggregator) is exposed to imbalance 

payments or costs resulting from customers actions (SEDC 2017). In November 2016 Ofgem issued a 

call for evidence to inquire if a framework allowing independent aggregators access to the balancing 

mechanism should be initiated (Ofgem and Aurora Energy 2016). The results showed wide support for 

such a framework and a willingness by Ofgem to institute the desired measures (Ofgem 2017)  

The Association for Decentralised Energy (ADE) has also developed a voluntary industry led code of 

conduct for aggregators and suppliers. The proposal focuses on five areas i.e. 

¶ sales and marketing;  

¶ proposals and pre-contractual information; 

¶ contract;  

¶ technical due diligence and site visit;  

¶ and complaint  

and will aim to be implemented in 2018 (Association For Decentralised Energy 2017). The 

Association for Decentralised Energy (ADE) also undertook a self-reporting survey of aggregators and 

suppliers, to offer a more comprehensive picture of DSF participation in different markets (reserve, 

frequency response, capacity, wholesale and network cost avoidance). This considered the assets 

delivering flexibility, the sectors participating and the regional spread of activity across GB.  

 

Defining demand side flexibility (DSF) ï breakdown by technology 

Demand side response (DSR) is where electricity demand is changed (increased, reduced or shifted) at 

a particular moment in time in response to an external signal (such as a change in price, or a message). 

National Grid uses the wider term óDSFô to include five categories of flexible response:  

1. DSR by load response ï load shifting or temporary demand reduction or increase (e.g. 

heating/cooling systems, business operations and appliances). 

2. DSR by distributed generation (onsite) ï standby, back up or other distributed and dispatchable 

generation, including Combined Heat and Power (CHP) ï with a primary purpose to support a source 

of local demand. 

3. DSR by storage (onsite) ï use of energy storage assets (either offsetting demand or exporting to the 

network) where the primary purpose of the asset is in the support of a local source of demand. 

4. Distributed generation (for export) ï distributed and dispatchable generation, including CHP ï 

not aligned with a source of demand. 

5. Storage (for export) ï use of energy storage assets that only export to the network and that are not 

aligned to an associated source of demand. 

 

Where possible these categories have been used to classify the technology types participating in 

individual services. However, due to the format of raw data, other categorisations have been used, 

including Balancing Mechanism (BM) and non-Balancing Mechanism (NMB).  

¶ Balancing Mechanism (BM) ï the Balancing Mechanism is an additional tool for balancing 

the system, in relation to commercial Balancing Services. Through the BM, each power 

station makes a price óbidô by which to reduce or increase the power they offer. This BM 

category here represents larger players delivering services through this route.  

¶ Non-Balancing Mechanism (NBM) ï refers to DSF providers or assets, who do not ï or 

currently cannot ï participate in the BM, and includes the first 5 categories above. 

DSR Capacity Market Units (CMUs) can be classified as either proven if they have passed a DSR test 

prior to prequalification for the CM auction, or Unproven if they have not yet passed a DSR test. 

Capacity Market reporting does not recognise óDSFô as a category. 
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A summary of all market services and the total capacity contracted in season 2016-2017 is presented 

below, data extracted from the SEDC report ñExplicit Demand Response in Europe: Mapping the 

marketsò published in October 2017 (SEDC 2017). 

Table 2 Balancing and ancillary service 










































































































































