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Executive summary 

This report summarizes the work done during the first 12 months of HOLISDER 

project towards achieving technical, social and business models objectives 

intending to prove that residential and small tertiary resources can be active 

platers of energy markets through Demand Response schemes and innovative 

business models. 

To facilitate the replication of HOLISDER results, the consortium will generate 

during the project three policy and market reform recommendations reports, 

ensuring a friendlier environment for their adoption. This first report reflects the 

main progress achieved, lessons learnt, and barriers and recommendations 

identified during the first 12 months of HOLISDER project, particularly on the 

business/end-user requirements, policy and market context of pilot sites, 

interoperability standards, living lab activities, and market and exploitation plan 

fields. 
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1. Introduction  

Although commercial and industrial Demand Response is technically and 

economically viable nowadays (and a reality in diverse European markets), 

residential and small tertiary resources are still excluded from the market. There 

still remain several key enablers that need to be satisfied towards unleashing the 

huge potential and enhancing the commercial viability of Demand Side Flexibility 

offered by the building sector, while maximizing its value for both prosumers and 

energy market stakeholders. 

 

Figure 1: The path towards wide deployment of Demand Response 

It is in this context and addressing those enables, where HOLISDER project aims 

to demonstrate the potential of the building sector for DR and the value for both 

prosumers and energy market stakeholders. 

To facilitate the replication of HOLISDER results, the consortium will generate 

during the project three policy and market reform recommendations reports, 

ensuring a friendlier environment for their adoption. Along this task diverse topics 

will be faced as interactions between energy markets and actors to understand 

implications stemming from the massive deployment of DR technologies, the 

assessment of the current policy framework (market participation of demand, 

market premiums, other incentives, impact of future generation mix, etc.) and the 

definition of policies that may hinder the proliferation of DR solutions, as well as, 

the socio-economic assessment of DR (stemming from the pilot roll-out results). 

As output of this task a detailed list of policy recommendations and market reform 

suggestions is expected, towards enabling the maximization of the multiple 

benefits offered by the wide replication of DR solutions around the EU, the timely 

realization of EU short- and mid-term policy objectives (until 2030) and the 

speedier transition toward a decarbonised energy system with active citizens, 

improved energy security and reduced energy poverty. 

 Scope and structure of the document 

This first report will reflect the main progress achieved, lessons learnt and 

recommendations identified during the first 12 months of HOLISDER project, 
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particularly on the business/end-user requirements (D2.1), policy and market 

context of pilot sites (D3.1), interoperability standards (D4.1), living lab activities 

(D7.6), and market (D8.3) and exploitation plan (D8.1) fields. 

Indeed, as shown on Figure 1, the diverse drivers for boosting market appetite 

can be aggregated in three pillars: 

• Consumer empowerment 

• Technical interoperability 

• New business models 

Under these perspective, the present documents summarizes how these three 

aspects have been addressed across diverse reports generated during the M1-M12 

period of the HOLISDER project. In particular, the content is presented with the 

following structure: 

• Chapter 2 presents HOLISDER stakeholders, the methodology followed for 

Business Scenarios and Use-Cases definition, and how the Living Labs 

co-creation process have been applied for end-users requirements 

establishment (in a first stage through interaction with pilot site partners, 

and preparing questionnaires for oncoming external LL workshops) 

• Chapter summarizes DR policy and market context in pilot sites 

countries (UK, Serbia, Finland, Greece) and general trends in the EU 

Chapter 4 is focused on one of the most important technological challenges 

of this project and of the enablers of DR spread in the market: to ensure 

interoperability of standards. For this purpose, the several diverse 

standards currently used are analyzed, mapping them to HOLISDER needs, 

identifying gaps and making some first standardization activities. 

• Chapter 5 includes the outputs of first exploitation and market reports, 

dividing the corresponding DR market for HOLISDER global and individual 

results/products in segments and market niches. 

.   
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2. HOLISDER Stakeholders, Business Scenarios and End user 

requirements 

Within Task 2.1 Elicitation of Stakeholders' Characteristics and Requirements a 

final list of end users and business requirements was defined in line with major 

HOLISDER objectives, which are: 

• To introduce residential and tertiary energy consumers as active players in 

energy markets and ensure significant benefits through their engagement 

in implicit human-centric demand response programmes 

• To enable intelligence enhancement of currently available BEMS and Smart 

Home Systems with the integration of ICT-enabled human-centric DR 

optimization and predictive maintenance functions 

• To deliver an open standards-based modular solution that ensures end-to-

end interoperability between smart grids, EMS and smart home devices 

and holds a high replication potential around EU MS 

• To safeguard grid reliability and the transition to a more fossil-free energy 

future through complementary explicit demand response strategies on the 

basis of aggregated flexibility utilization 

• To tackle major market entry barriers for consumers with the introduction 

of suitable business models for energy utilities, aggregators and facility 

managers 

• To validate the resulting solutions in real-life environments and ensure 

enhanced consumer engagement in Demand Response 

• To promote the adoption of the HOLISDER solution as a next-generation 

demand response optimization framework through intense dissemination 

and knowledge transfer of the project’s outcomes towards the targeted 

stakeholders, reaching out to international audiences within and beyond 

the EU 

To obtain successful delivering of user-centric and co-designed innovations 

HOLISDER adopts a User-Driven Innovation Methodology and Agile Development 

Process supported by the establishment of the HOLISDER Living Lab (Task 7.3). 

The HOLISDER Living Lab activities will enable feedback obtainment from the end-

users and targeted beneficiaries throughout the project duration (through targeted 

actions including stakeholder workshops, focus groups, door-to-door visits and 

quick online surveys, among others) to optimize all project developments and fit 

them to their real needs and requirements. This will allow for directly addressing 

existing market gaps and delivering a bundle of solutions and services that add 

value and make sense for the HOLISDER end-users.  

 

Solution development and validation within the project Living Lab and pilot trials 

can save significant time and resources in the new product development life-cycle 
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leading to faster time-to-market, smaller R&D investments and amortization costs 

and a lower product price point for market entry. Moreover, the co-development 

with active participation of ICT experts, industrial providers, energy market 

experts. Utilities, aggregators, DSOs and aggregators as well as embedding the 

end-user feedback in every step of design and development in an open innovation 

fashion will ensure that the final product will by-design/construction overcome all 

major barriers for adoption, commercialization and use. 

Based on the proposed methodology, several tools have been provided towards 

the extraction of end users’ and business requirements. These tools (templates, 

questionnaires, tables etc.) have been created by consortium partners and have 

been further disseminated to experts and pilot participants via HOLISDER Living 

Lab (interviews with key stakeholders, organization of workshops, etc.), in order 

to take into account their valuable feedback. The applied methodology is described 

in details in the next section. 

For obtaining the feedback from the Living lab members as described in Task 7.3 

specially designed questionnaires will be used. An example of the questionnaire 

used for communication with Living lab members is attached to the Annex I of this 

document.  

 Methodology 

A thorough discovery of end users business requirements is never available at an 

analyst’s fingertips, as it resides in the minds of end users stakeholders. Towards 

this direction, we have adopted a loop methodological approach, for the extraction 

of end user’s needs. Therefore, the feedback from system stakeholders, members 

of HOLISDER Living Lab, is requested during each phase of the requirement 

analysis phase. As shown in the following schema, our methodology is composed 

by four main steps through which we capture the thoughts and needs coming from 

system stakeholders and consortium parties. 
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Figure 2: A four-step approach in End user and business requirements definition 

 

The different phases in the above figure are hereafter described:  

Step 1: Analysis of Business Scenarios and system stakeholders 

The major objective of this phase is to define the list of stakeholders and the 

associated Business Scenarios examined in the project. The starting point for this 

analysis is the DoA where some High level Business Scenarios along with the 

system stakeholders are defined pointing to the main objectives of HOLISDER.  

The refinement and final selection of HOLISDER business scenarios is based on the 

review of State of the Art (E.C. guidelines) along with consultation with the pilot 

site stakeholders, early engaged in project activities. 

Step 2: Selection of HOLISDER technical Use Cases 

Following the selection of the list of Business Scenarios, the list of technical use 

cases is defined. The aim is to start from the high level HOLISDER concepts, as 

defined in the DoA, and by taking into account the business needs to extract the 

list of system use cases that highlight the main principles of HOLISDER 

framework. Again, the list of system use cases is defined after consultation with 

the system stakeholders, actively participating on HOLISDER Living Lab activities. 

Step 3: Questionnaires analysis for the extraction of end users needs 

Further to the definition of HOLISDER Use Cases, a set of questionnaires are 

prepared to address the needs of main system stakeholders. The goal of these 

questionnaires is to engage the different types of business stakeholders in project 

Step 1: Analysys of Business 
Scenarios and System Stakeholders

Step 2: Selection of HOLISDER 
technical Use Cases

Step 3: Questionnaires analysis for 
the extraction of end users needs

Step 4: HOLISDER End users and 
Business Requirements Extraction
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activities and further retrieve their valuable feedback towards the extraction of 

their needs and requirements related to HOLISDER concept. The questionnaires 

created are further filled in by the Living Lab members and stakeholders. 

Step 4: HOLISDER End users and Business Requirements Extraction 

In this last step, we take into account questionnaires analysis results that are 

further transformed to HOLISDER end users and business requirements. These are 

further complemented by additional requirements mainly related to ethical and 

legislation constrains in pilot regions of HOLISDER project. The prioritization of 

end users requirements is also a main task performed at this phase, setting the 

guidelines for the design and development of HOLISDER platform. 

This “four-step” methodological approach, clearly defines the work in the 

deliverable. The next section focuses on the definition of system stakeholders and 

business scenarios, towards the extraction of technical use cases and HOLISDER 

end users and business requirements. 

 HOLISDER stakeholders and Business Scenarios 

Different types of actor groups with specific roles address different types of 

objectives set by HOLISDER framework to fulfil the main goal for the integration of 

Demand Response in Energy management systems. The list of the system 

stakeholders is aligned with the definition of main user groups that is set in the 

HOLISDER Living Lab. On the other hand, five HOLISDER business scenarios have 

defined (and several related use-cases), each of which involve diverse 

stakeholders: 

 

Occupants 

Building occupants are recognized as the main enablers of the HOLISDER 

innovation process, and the aim is to encourage them to have active and 

collaborative contribution in development of a unique Demand Response 

ecosystem. Through their comfort preferences and feedback their flexibility for 

exposing to variable pricing schemes will be determined. Indeed, new DR schemes 

and functionalities will require of user oriented personalized informative billing 

systems. Occupants will be part of all HOLISDER business scenarios, except the 

one related with predictive maintenance of equipment. 

Facility Manager 

The Facility Manager, as service intermediary, will have an important role in 

diverse business scenarios (mainly related to optimal operation and maintenance 

of buildings) implementation in the Demand Response era. For this purpose, 

suitable tools to allow them intuitive monitoring on the measured data streams 
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will be required. In addition, taking opportunity of their close relation to building 

occupants, they will facilitate their participation in DR schemes, or even act as 

Demand Response providers and introduce themselves into energy markets. 

Aggregator 

The aggregator accumulates flexibility from its portfolio in order to enable the 

participation of even small loads (as a pool) to the energy market, satisfying thus 

the minimum requirements for flexibility capacity. Aggregators have emerged and 

operate in explicit Demand Response markets, which still only exist in few 

member states, and therefore are unknown for many companies and citizens. 

While the DR market becomes more mature in the EU, the aggregators will gain 

weight in the electrical grid’s stability. They will be involved in two of HOLISDER 

business scenarios. 

Supplier 

The Supplier accumulates elasticity from its portfolio, which will in turn enable him 

to implement demand balancing optimization procedures. Exploitation of 

cumulative energy consumption flexibility allows more flexible energy purchasing 

strategies to reduce average energy cost and improve profit margins. 

Consequently, HOLISDER solution would enable them better competitive position. 

The supplier role is to identify and categorize the overall price elasticity of his 

portfolio. By doing so, he is then able to implement dynamic pricing schemes that 

allow him to minimize portfolio imbalances. Two of HOLISDER business scenarios 

involve suppliers. 

Maintenance Company 

The role of Maintenance Company is to periodically check the status of the 

building equipment and to further increase the performance of high consuming 

demand assets and reduce unnecessary energy wastes in buildings. HOLISDER will 

deploy an algorithmic engine that will provide capabilities for systematic 

monitoring of equipment performance, detecting and diagnosing various 

mechanical faults or discrepancies, detecting anomalous behavior and defective 

equipment/ materials, identifying Indoor Air Quality (IAQ) violations and 

recommending optimized maintenance actions, which will be based on the 

prediction of future equipment performance. 

Figure 3 matches the stakeholders and proposed five HOLISDER business 

scenario, which are defined in the following lines. 
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Figure 3 HOLISDER stakeholders and business scenarios 

BS-01 Holistic demand flexibility profiling and forecasting to 

optimize demand response strategies 

The demand response optimization framework, envisioned in the HOLISDER 

project, utilizes at its core a number of profiling and forecasting mechanisms, 

which will be employed to quantify the available demand flexibility of individual 

and aggregated loads, in response to user thermal and visual needs and 

preferences, variable tariff price signals, as well as indoor environmental 

conditions and air quality. 

In more detail, through monitoring of the HVAC and lighting systems and 

associated user control actions and occupancy information, the local flexibility 

profiling engine will generate personalized visual and thermal comfort profiles, 

which correlate indoor environmental, luminance and air conditions to user 

satisfaction. 

In tandem, by modelling the effect that the aforementioned systems have to the 

indoor conditions, these profiles result to -comfort-preserving- demand flexibility 

profiles of individual loads. Subsequent clustering of individual loads by the 

forecasting, segmentation and aggregation module, produces the necessary 

demand aggregation that can be used for participation in the energy markets 

(balancing and ancillary services – explicit DR). 

BS-02 Optimal management of consumers portfolio for energy 

suppliers towards implementation of implicit Demand Response 

strategies 

This scenario addresses the role of the supplier as market representative for 

residential and commercial customers. In particular, it aims to facilitate the 
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operations towards portfolio elasticity analysis and improved energy trading, 

towards the objective of purchasing the required amount of energy from the 

wholesale energy markets to meet the needs of its customers. 

The means to address the supply/demand balancing issue, for the supplier, 

revolve around the utilization of time-varying energy tariffs, under implicit 

Demand Response scenarios. In particular, the supplier has the opportunity to 

avoid portfolio imbalances by encouraging consumers to shift their demand based 

on dynamic price signals. 

The business case concentrates on the provision of suitable methodologies and 

associated tools, that allow suppliers to automate and intuitively manage the 

aggregation of available flexibility from its customers, assist in the estimation of 

optimal price signals and communicate them to the customers. 

BS-03 Optimal management of consumers portfolio for aggregators 

towards implementation of explicit Demand Response strategies 

The aggregator manages its customers portfolio in an optimized way, trading with 

the market stakeholders on behalf of the customers, providing thus a failsafe 

intermediary, ensuring the promised demand reduction, when a DR signal arrives.  

The specific business case concentrates on the provision of suitable methodologies 

and associated tools, that allow aggregators to automate and intuitively manage 

the aggregation of available flexibility from its customers, and reversely, upon 

arrival of a demand reduction request, to suitably distribute the required control 

signals in order to satisfy, with highest probability and least occupant discomfort, 

the requested demand modification. 

BS-04 Introduction of consumers as active players in energy 

market, through informative and automation means, for participation in 

Demand Response schemes 

The definition of individual consumption profile provides the basis for personalized 

demand response strategies at the consumer level. Consequently, the main goal 

of this scenario is to provide the occupants and/or facility managers with the 

required automation infrastructure, as well as informative applications and 

interfaces, which will help guide them through possible means in reducing their 

energy costs, assisting them additionally with comparisons, personalized tips, 

educative and informative notifications.  

Consumers will be informed with personalized, meaningful and timely information 

which will induce enhancement of self-control through personalized response 

measures, with simple options and tips in consumer-centric language, which will 

motivate them to choose the best options for themselves. Furthermore, they will 

be able to delegate control to automation modules, which will perform real-time 

control of devices. 
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BS-05 Optimizing Predictive Maintenance Advising process and 

actions 

An important aspect towards further increasing the performance of demand assets 

and reducing unnecessary energy wastes in buildings (e.g. HVAC and lighting), is 

the efficient and continuous monitoring and assessment of the heating/cooling 

devices’ operational status and performance, followed by the identification and 

deployment of suitable pre-emptive maintenance strategies. 

In more detail, this Predictive Maintenance framework aims to provide capabilities 

for systematic monitoring of equipment and heating/cooling systems’ 

performance, detecting and diagnosing mechanical faults and performance 

deterioration. In addition, further correlation of the such discrepancies with indoor 

air quality and comfort indicators should be considered, thus allowing for a holistic 

optimization of maintenance actions alongside minimization of user discomfort and 

living quality. 

 

 Next steps on the project and recommendations 

 

Based on the defined business scenarios, a total number of twelve use cases has 

been extracted through consultations with T2.1 contributing partners and Living 

Lab members. After defining the overall scope of the project operations, a 

comprehensive list of business requirements has been developed and circulated to 

the HOLISDER system stakeholders in order to receive their feedback about 

different system functionalities to be developed during the project. Then also pilot 

sites were encouraged to identify Pilot specific business requirements as well. The 

details of each UC and their functional and non-functional requirements can be 

consulted in D2.1 End-user & business Requirements. Also in D2.1, a 

questionnaire for obtaining the feedback from the Living lab end users was 

developed  which will be spread during the Living Lab workshops to be organized 

in the oncoming months. 

For each type, a full set of requirements for the HOLISDER platform has been 

designed. Within each requirement type pilots sites checked whether the 

individual requirement is applicable for their planned services or not. The 

numeration and reference of each requirement remains unaffected and allow for 

adding any requirement at any point in time. In fact, the individual pilot sites do 

not necessarily have the same set of requirements depending on the focus of the 

proposed service.  
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The full HOLISDER requirement list works as an umbrella covering all individual 

pilot site requirements lists and allows for a common and consistent 

documentation of the architecture. 

The requirement characteristics can be resumed in: 

• Unitary: The requirement addresses one and only one thing. 

• Complete: The requirement is fully stated in one place with no missing 

information 

• Atomic: The requirement is atomic, it does not contain conjunction 

• Traceable: The requirement meets all or part of a business need as stated 
by stakeholders and authoritatively documented 

• The implementation of the requirement can be determined through one of 

four possible methods: inspection, demonstration, test or analysis  

The requirements can be divided in the following types: 

• Functional Requirements  (FR)  
Functional requirements capture the intended behavior of the system-or what 

the system will do. This behavior may be expressed as services, tasks or 

functions the system is required to perform. 

Functional requirements should define the fundamental actions that must take 

place in the HOLISDER platform in accepting and processing the inputs and in 

processing and generating the outputs. It may be appropriate to partition the 

functional requirements into sub-functions or sub-processes. This does not 

imply that the software design will also be partitioned that way. 

• Non Functional Requirements  (NFR) 
Non-functional requirements capture required properties of the platform, such 

as performance, configurability, accessibility, etc. - in other words, how well 

some behavioural or structural aspect of the platform should be accomplished. 

Non-functional requirements address the ‘hidden areas’ of the system that are 

important to the users even though they might not realise it. 

With respect to the user experience and the ability of users to utilise the 

HOLISDER platform and related services to the intended purpose, technical as 

well as socio-demographic factors have to be taken into account. For instance, 

age and IT-experience influence whether a user is capable of utilising a service 

quickly or might fail to comprehend certain settings herewith limiting the 

success the user could have achieved with proper training provided by the 

service itself or other terms. 

The definition of these End-user & business Requirements deliverable has been 

the basis for HOLISDER framework’s overall architecture design and in the 

specification of the key components and their functionalities. On the other hand, 

new business models will be proposed in T3.4, from the business scenarios and 
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use-cases proposed, which are not restricted to actual project pilot locations, but 

to provide a generic framework which can be easily adopted by other sites in 

future HOLISDER replication. 
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3.  DR policy and market context in pilot sites and general trends in 

the EU 

Among the active or completed tasks of the project, some of the most interesting 

conclusions about current European DR regulatory and market context have been 

extracted within T3.1, where a study on the regulatory framework, the electric 

market and a socio-economic analysis in the countries in which the HOLISDER 

project will be demonstrated was carried out. The scope of this work was also 

extended to a global view of the policies of Demand Response (DR) that are 

currently being applied in the European Union (EU) as well as the directives on 

privacy and energy efficiency in buildings that are currently in force.  

It is important to know and take into account the particularities of each country in 

order to anticipate possible problems in the implementation and deployment of the 

HOLISDER project and to identify possible legal barriers or restrictions. This way 

we can achieve the scalability possibilities of the HOLISDER products. 

This document should be used as support to better design the evaluation 

scenarios, in compliance with national commitments, as part of the task T6.3 in 

which the validation framework has to be set up. Specificities of each pilot has to 

be properly addressed, therefore it is crucial that barriers and constraints are 

detected, as well as the most suitable scenario for the pilot roll-out.  

Secondly, national energy market frameworks and rules are examined in detail, in 

order to detect trends and potential constraints, opportunities for the introduction 

of new business models for DR and associated challenges, which is essential for 

the work to be performed under task T3.4 to define emerging and innovative DR 

business models that comply with national regulatory constraint.  

And last, but not least, the results reported in this document must be used also to 

detect how a democratic and consumer-centric DR framework should be 

promoted, when it deals with consumer engagement, security, data privacy and 

equity. Some relevant rules and regulations should be understood in the pilot 

countries and once again constraints and obligations have to be properly 

addressed. 

The aim of this chapter is twofold: 1. to identify the current European regulation 

on energy efficiency and data privacy and security, which are in line with the 

context of the HOLISDER project, and 2. to analyse the specific regulations in each 

pilot site (Greece, United Kingdom, Finland and Serbia) regarding energy 

efficiency in general and in buildings, and other legislations regarding DR. Below 

the conclusions per country are given by mentioning the opportunities, constraints 

and the impact on the HOLISDER framework. Thus these conclusions give first 

steps to design and to create new business models for implicit and explicit DR and 

associated challenges. Hence we can achieve the scalability possibilities of the 

HOLISDER products. 
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 General remarks 

• Foundations for the deployment of DR at domestic level are already 

contained within the existing EU legal framework. For example, the Energy 

Efficiency Directive, in its article 15, clearly establishes the regulatory 

framework of DR either individually or through aggregation, as well as its 

application for balancing purposes. Specifically, the EC final Decision 

(7374/2014/EC) regulates the interruptibility schemes. Compensations to 

energy reduction are calculated based on standardised formulas, ideally the 

same across Member States. Failure to comply with a Power Reduction Order 

will result in penalties. The HOLISDER project will impact on the 

diversification of entities in the energy market, improving both DR schemes, 

according to the terms and conditions of each actor role and the DR 

instruments regulated in the aforementioned directives and EC decisions. 

• The EU Directives proposals support production, consumption, storage and 

sell of self-generated electricity, whether individually, through and 

aggregator or within a local energy community. HOLISDER should explore DR 

functionalities that might support domestic users and aggregators in each of 

such tasks.  

• The current electricity balancing guideline and the Network Code on demand 

connection are enablers of demand-side flexibility schemes as proposed by 

HOLISDER. 

• The energy efficiency requirements for buildings in each pilot site are 

regulated in their respective national legislations which comply with the EU 

EPBD and the EPCs standards. The HOLSIDER pilot sites must comply with 

the eco-design, building renovation and energy efficiency obligations 

schemes regulated in the EPBD. The installation of smart home devices and 

smart metering in some HOLISDER pilot sites promotes the use of ICT 

technology recommendations from the EPBD.  

• The HOLISDER system architecture must guarantee an operation in full 

alignment with the data management requirements to be introduced by the 

GDPR. The HOLISDER project will provide clear data treatment information to 

consumers through the Living Labs, and will generate a transparent inventory 

of all the collected personal data and a record of all data processing 

activities, based on the signed contract between stakeholders with previously 

consent of consumers, as mandatory by the GDPR. DSO nor TSO will not be 

entitled to own or operate storage facilities in the HOLISDER pilot sites. 

• The Directives proposals systematically include DR as a resource in the 

provisions for all organized electricity markets, alongside storage and 

generation. The HOLISDER Business scenarios should be flexible enough for 
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aggregators to participate in markets that better suit their expertise and the 

local market conditions. 

• Given that net-metering is envisaged within the proposals, the HOLISDER 

solution might set transparent accountability conditions for the electricity 

feed into and consumed from the grid. 

 Opportunities in the HOLISDER pilot sites 

3.2.1. GREECE 

Opportunities 

• Restructuration and integration of the electricity market towards the 

development of a single European electricity market (3rd EU Energy 

Package). This leads to the: 

o Creation of new legal entities and new distinct markets in Greece to 

enhance efficient cross-border energy flow among Member States. 

o Introduction of intraday and real-time balancing market over a 

transition period, to complement the restructured day-ahead market 

and remunerate flexible units. 

• Gradual integration and participation of RES and CHP projects in the Greece 

electricity market (Law 4414/2016) according to the EU electricity target 

model to develop and implement an Intraday Electricity Market of adequate 

flow. 

 

Constraints  

• There are no regulations or rules regarding the installation of smart 

metering infrastructure and the deployment of extensive demand response 

programs for almost all end-consumers (except for large industrial 

consumers participating in the interruptibility mechanism).  

• No regulations on deployment of extensive DR programs for almost all end-

consumers 

• Currently, there are no IT infrastructure that would allow for the massive 

deployment of DR programs. 

• Suppliers and consumers cannot submit bids in the day-ahead market 

(mandatory pool. Only HV and MV customers have advanced meters. 

 

Impact on HOLISDER Framework 

• On-going pilot project for the installation of 200,000 smart meters in 

commercial buildings and households in five regions of Greece 

• Roll-out for the replacement of 7,5 million meters in all electricity 

consumers by HEDNO. 
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• There is a significant delay on the establishment of the new markets in the 

country, will could indirectly impact the HOLISDER project regarding DR 

constraints and to enhance electricity market competitiveness. 

• The continuous changes in the Greek regulatory framework could be a 

barrier at short-medium term regarding the Greek roll-out.  

• Implications of GDPR should be taken into account in the deployment of the 

HOLISDER DR solutions, specifically in Explicit DR. 

3.2.2. UK 

Opportunities 

• Local planning policy to decentralize energy and reduce CO2 emissions. 

• Strong EV market with increase of sales and charging points 

• Government support of smart metering implementation by the Smart 

Metering Programme, which target is that every home and small business in 

the country is offered a smart meter by the end of 2020.  

• Power Responsive initiative, with the goal of stimulating participation of 

flexible technologies in the electricity system. 

• Association for Decentralised Energy (ADE) has developed a voluntary 

industry led code of conduct for aggregators and suppliers. 

 

Constraints  

• Some detected market barriers are: the lack of information, split incentives, 

undervaluing energy efficiency and lack of capacity and skills to deliver EPC 

and to contract EPC by clients. 

• There are still poor transparency in sharing DR data in various balancing 

services programmes in DR market.  

• Open ancillary services programmes to DR and aggregated load, but not 

optimal design for customer participation.  

 

 

 

Impact on HOLISDER Framework 

• UK is open for demand-side flexibility participation, so the HOLISDER 

solutions will offer a new and innovative scheme to tackle consumers’ 

empowerment and participation in the energy market. 

• HOLISDER installation of additional sensors (JACE product, hardware 

gateway to accommodate EF-i platform, sub-meters) 

• Transparency and improvement of DR schemes in UK 
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• The implications of GDPR regarding data transparency and collection will 

positively impact the lack of transparency in sharing DR data in the UK 

energy market. 

• Willingness to participate in HOLISDER DR markets by the consumers 

3.2.3. FINLAND 

Opportunities 

• Advanced smart metering implementation 

• Feed-in tariff subsidies regulation 

• Advanced DR in the electrical market: Current day-ahead and intraday 

trading platform, enhancing a real flexibility market, giving Nord Pool 

members access to all the data and information they require 

(transparency). 

 

Constraints  

• Local monopolies on district heat and cool market 

• Barriers for smart homes: standards, interoperability, short lifecycle of 

devices, missing privacy, unclear benefits, high price of devices, and long 

periods between main renovations. 

• There are not yet integrated intelligent consumer devices in the smart home 

devices solutions.  

• Potential savings for a single end user are low so means of motivation 

beyond economic value must be found 

 

Impact on HOLISDER Framework 

• Finland is open for Demand-side flexibility participation, so the HOLISDER 

Explicit DR will offer a new and innovative scheme to tackle consumers’ 

empowerment and participation in the energy market. 

• Successful and solid Implicit DR in the Finnish energy market will facilitate 

the integration of new HOLISDER business models in the Finnish energy 

market. 

• Pilot projects are underway in the secondary reserve and the frequency 

normal reserve 

• HOLISDER installation of additional sensors to improve smart home 

solutions 

• Electricity transfer fare is high, which could be a negative impact for Implicit 

DR and new business models regarding the Implicit DR approach 

• Not defined role of the independent aggregator within Nordic regulation: 

retailers act as aggregators. 
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3.2.4. SERBIA 

Opportunities 

• Methods of engaging end-use customers in DR efforts  

• Reinforcement of EE national legislation, covering EE legislation on buildings 

• RES increase in the last 10 years 
 

Constraints  

• EVs: lack of public charger infrastructure and high purchase costs. 

• Low progress in smart metering and smart homes. 

• Low stage of deployment of demand response programs and individual 

awareness of benefits. 

• Closed electricity market: energy can only be obtained from electricity 

traders. This could be a barrier to enable independent aggregators to trade 

demand flexibility in markets without the prior permission of third parties. 

 

Impact on HOLISDER Framework 

• Ongoing planning installation of smart metering in buildings and 

households. 

• Implications of the new Serbian data protection are still unknown since the 

recast is still not in alignment with the GDPR. The collection and use of data 

with smart metering by third parties, prior consent from customers could be 

a problem that the Serbian pilot site may face. 

• Continuous changes in the regulatory framework, which implies uncertainty 

in the energy market limitations and barriers.  

• The HOLISDER objectives are impacted by the shift the electricity system 

structure from one traditionally covered by large companies and huge 

investments to one with major participation of distributed RES for 

generation. 

• The Serbian gap to enable aggregation in all markets will impact the 

HOLISDER project, and it may have repercussions on the creation of new 

HOLISDER DR business models. 

• The lack of awareness DR schemes could difficult the DR business success 

and consumers’ engagement in the HOLISDER project. For this reason and 

in order to strength the participation of consumers in the energy market, 

the HOLISDER project plans to give capacity building workshops to 

consumers about DR schemes and new DR business models. 
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 HOLISDER within EU future trends and objectives 

• The HOLISDER project reinforces the European Union objectives to achieve 

the shift from centralized to decentralized generation, and the deployment 

of smart and interconnected markets.  

• The HOLISDER results should be strategically presented and disseminated 

in order to help national legislators and stakeholders to define the adequate 

frameworks for independent aggregators and demand response full market 

participation, as required within the European Commission proposal. 

• The 2016 Directive proposal supports production, consumption, storage and 

sale of self-generated electricity, whether individually, through and 

aggregator or within a local energy community. HOLISDER should explore 

demand response functionalities that might support domestic users and 

aggregators in each of such tasks.  

• The 2016 Directive proposal systematically include demand response as a 

resource in the provisions for all organized electricity markets, alongside 

storage and generation. The HOLISDER Business scenarios should be 

flexible enough for aggregators to participate in markets that better suit 

their expertise and the local market conditions. 
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4. Interoperability standards  

As described in Figure 1, one of the three enablers to be addressed for boosting 

DR in the tertiary and residential sector is technological (standards-based end-to-

end Interoperability between networks/systems/devices). Therefore achieving 

HOLISDER project objectives will require of integration of mature technologies into 

an interoperable framework that will address the whole Demand Response (DR) 

value chain. 

A modular end-to-end interoperability and data management framework will serve 

as a backbone for implementation of advanced DR and energy management 

applications. To ensure its replication potential it is critically important that the 

framework will comply with major European standards that are widely used in 

relevant domains. That is why the Task 4.1 (and its respective deliverable D4.1) 

have focused on analysis of the existing standardization landscape in the areas of 

smart grids, demand response, machine-to-machine communication, and 

interaction between energy market stakeholders. The needs for interoperability 

between individual components of HOLISDER framework as well as what 

information needs to be exchanged externally with other actors in the energy 

market was analyzed. Subsequently, the European standardization landscape was 

reviewed, mapping those ones that satisfied project needs. Finally, gaps are 

identified and a guidance for the oncoming works on HOLISDER Standardization 

Activities (Task 7.4). 

 Interoperability Needs  

Several technical needs have been identified regarding the interoperability of 

components, based on HOLISDER framework, but with a generic and extrapolable 

perspective. This framework will be composed of three major components: 

• Interoperability and secure data management framework that will 

ensure communication and information exchange with gateways in both 

types of commercial and residential buildings, and farther with respective 

Building Energy Management Systems (BEMS), Home Energy Management 

Systems (HEMS), or individual devices and loads. This framework will also 

support integration of other distributed generation sources and storage 

systems used in given district or building. 

• Demand response optimization and control dispatch system will 

include the Global Demand Manager for demand response optimization at 

the district level, and also the Local Demand Manager that will implement 

optimal demand response actions in a given building. The global manager 

will need to exchange specific information with relevant external actors in 



 

D7.10 Policy and market reform recommendations report 
First Version 

 

27 

 

the energy market. In case of the explicit demand response, this will 

primarily be the demand response signals distributed by system operators, 

balance responsible parties or aggregators to request specific actions, while 

in case of the implicit demand response, the information received will 

include primarily tariffs and real-time prices specified by energy retailers. 

• Visualization and end-user toolkit layer will integrate and appropriately 

configure and extend a variety of modules to deliver a fully-fledged suite of 

services and user interfaces (web, mobile) to the end-users of the project. 

These will be implemented as multi-purpose dashboards addressing the 

needs of consumers, facility managers, aggregators, energy retailers, and 

system operators, while gathering data from various HOLISDER 

components, including Predictive Maintenance Advisor, Energy Tariff 

emulator, Flexibility Forecasting Segmentation and Aggregation module. 

Implementation of HOLISDER platform and all its individual components leads to 

the following requirements on interoperability, information exchange, semantic 

modelling and respective communication infrastructure. 

• Information model (ontology) is needed to capture all actors involved in 

energy market, and specifically in demand response applications. It should 

semantically and syntactically model all information that is needed for the 

development, installation, deployment and operation of HOLISDER. 

• Standardized data exchange format for transmission of DR signals 

from electricity providers and grid operators to individual DR participants 

(residential or commercial buildings), as it would be used in the explicit 

demand response scenarios. 

• Standardized data exchange format for communication of relevant 

market information including tariffs, electricity prices, and other data that 

is shared by retailers, aggregators, and other actors in case of the implicit 

demand response scenario. 

• Communication standards for interaction with BEMS and HEMS 

systems, as well as individual loads and devices that provide the required 

flexibility for active participation in demand response. 

• Communication standards allowing to interact with district-wide 

energy resources, storage systems, and other assets that operate 

independently of specific BEMS or HEMS. 

 Relevant European Standardization Activities 

The application domain of Smart Grids has a wide scope and relatively high 

complexity, which are the key reasons why the number of relevant standards is 

rather high. With respect to this situation the European Commission tasked the 

Smart Grid – Coordination Group (SG-CG) to conduct a thorough analysis of the 

standardization landscape and deliver report on “First Set of Standards” [7], which 

consequently started to be used as a living document. At the time of its first 
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release this guide included about 23 types of Smart Grid systems, more than 500 

standard references, coming from more than 50 different bodies. 

Since new standards are being brought into the portfolio on an ongoing basis, IEC 

decided to create the so-called Mapping Tool, which is a multidimensional 

interactive tool that creates a map of the smart grid and enables to quickly 

identify IEC and other international smart grid standards. These are positioned in 

relation to technical components and systems in the smart grid as illustrated in 

Figure 4. Application areas that are most important for HOLIOSDER include 

Communications, Home & Building Automation, Distributed Energy and Retail 

Energy Market. 

 

 

Figure 4 IEC Smart Grid standards mapping chart 

The following are considered to be the core smart grid standards, and at the same 

time, they are relevant to HOLISDER project. 

• IEC 61970/61968 - CIM (Common Information Model) that applies mainly 

to: generation management systems, EMS (Energy Management System), 

DMS (Distribution Management System), DER (Distributed Energy 

Resources), Advanced Metering Infrastructure, Demand Response and 

Energy Storage  
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• IEC 61850 - Power Utility Automation, Hydro Energy Communication, and 

Distributed Energy Resources Communication that applies mainly to 

generation management systems, EMS, DMS, DER, and Energy Storage 

• IEC 62476 - Systems and Interfaces between customer EMS and power 

management systems. This standard has adopted OpenADR 2.0b protocol 

and supports use cases related to energy flexibility and demand side 

management. 

The other important concepts that needs to be reviewed more closely for possible 

use in HOLISDER are as follows:  

• Reference architectures, such Smart Grid Architecture Model (SGAM) 

• Content-based standards to communicate information about Demand 

Response (OpenADR 2.0) and energy market (Energy Market Information 

Exchange, EMIX) 

• Data models and interfaces describing the market for flexibility, including 

Energy Flexibility Interface (EFI) and Universal Smart Energy Framework 

(USEF) 

• Data models for homes appliances: Smart Appliances Reference Ontology 

(SAREF)  

• Communication protocols used by HEMS/BEMS systems (BACnet, 

LonMark, ZigBee, Z-Wave) 

 Mapping of standards to HOLISDER 

After reviewing the standards, and taking into account the requirements identified 

and architecture designed for HOLISDER framework, a mapping was carried out 

(as depicted in Figure 5). 
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Figure 5 The proposed mapping of standards to HOLISDER 

Specific scenarios for the use and adaptation of individual standards and data 

models within HOLISDER can be summarized as follows. 

• OpenADR and/or its representation in IEC 62746 should be used widely 

within HOLISDER to exchange DR-related information with external actors 

and distribute respective DR signals to individual Local Demand Managers 

from where they would be further propagated to building assets or home 

appliances. 

• USEF, EFI and EMIX have similar objectives related to the capture of 

market models, communication of related market information (prices, 

delivery times, etc.), and characterization of energy flexibility that can be 

shared and traded on the energy market. All the data structures and models 

defined in these standards should be consulted and potentially re-used 

when specifying the Common Information Model for HOLISDER (Task T4.2). 

• IEC 61850 compliant interfaces will need to be used for interaction with 

district-wide generation sources and storage systems that operate 
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independently of specific BEMS or HEMS systems. For instance, JACE 

controllers include IEC 61850 MMS Driver and can be used for this purpose. 

• OneM2M with SAREF model for appliances should be adopted primarily in 

the residential gateways (based on EF-i) where it might be necessary to 

map it to other widely adopted proprietary Smart Home protocols. This will 

ensure HOLISDER provides a single communication and data exchange 

interface. 

• Energy management protocols - BACnet, LonWorks, ZigBee, Z-Wave 

and others – have a clear role in monitoring and control of building assets 

and/or orchestration of homes appliances. All of them should be used “as 

is” in HOLISDER to ensure execution of DR actions in each HOLISDER-

enabled building. 

• The reference architecture model of SGAM and information model of IEC 

61970/61968 CIM should be used to properly structure HOLISDER-

specific Common Information Model (Task T4.2). Also in the design stage of 

HOLISDER it is important to position all components in relation to SGAM 

domains, zones, and interoperability layers. 

 Identified gaps in existing standards 

Several initial gaps have been identified during the standards review process. 

These are either known or anticipated limitations that need to be addressed by 

HOLISDER partners to ensure all main goals of the project can be achieved, 

especially in relation to its scalability and replication potential.  

Table 1 Gaps identified in the selected standards and data models 

 Standard Identified gap 

1 IEC 61850 Series on 
Communication Protocols 

As of now, IEC 61850 is well suited to a system that is 
relatively static in its topology and configuration. Furthermore, 
the MMS-based application layer may not be the best option for 
the applications such as the ones considered in HOLISDER. 

2 IEC 62746 series on 
Systems and Interfaces 
between customer EMS 
and power management 
systems 

This standard as is today and as it can be seen from the goals 
of the standard, does not actually define nor specify the 
complete implementation stack for a functional DR system. 
Instead, the standard relies on other IEC standards, primarily 
IEC 61850, to assist in the implementation. This dependence on 

other standards and other potential weaknesses need to be 
reviewed in Task T6.6 on Scaling-up and Replication Roadmap. 

3 Open ADR 2.0 
(Automated Demand 

Response) 

OpenADR 2.0 is currently limited to electrical DR. However, in 
some scenarios it would be important to consider relation to 

other energy sources used e.g. for heating and cooling. DR 
could also be applied to gas when there is a constraint on the 
resource. It should be the goal of HOLISDER consortium to 
assess these extensions. 

4 ETSI/oneM2M: SAREF 
(Smart Appliances 
Reference Ontology) 

SAREF is an ontology and relies on an implementation to be 
able to be used it in practice. The future roadmap should 
include potential extensions to adjacent domains such as Smart 
Cities, Smart Industry, or Automotive, which can help to 
address more advanced scenarios, while still in application 

scope of HOLISDER. 
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5 Energy Flexibility 
Interface (Flexible Power 
Alliance Network) 

The EFI specification consists of a set of messages defined in an 
XML schema. The messages rely on a communication layer 
(e.g. WebSockets have been used in previous projects) to be 
exchanged between a smart device and an energy management 
system. Standardization of this communication layer has not 
been finalized yet. 

6 USEF (Universal Smart 
Energy Framework) 

At the moment USEF is only used for day ahead trading of 
flexibility and not for intraday markets. There are however no 
fundamental blocking issues to apply USEF to intraday trading 

as well, as would be the preferred scenario addressed by 
HOLISDER. 

 

 Recommendation towards Standardization Activities 

In the later stages of the project (Task T7.4), HOLISDER consortium is going to 

take proactive steps towards the standards and data models which were adopted 

within HOLISDER framework. It is assumed that some specific enhancements and 

new elements will be proposed for most of them either as part of the initial design 

and development work, or as part of the work on the replication roadmap and 

scale-up (Task T6.6). Table 1 summarizes results of the initial gaps analysis and 

outlines possibilities for enhancements and extensions, which should later be 

converted into a crisp standardization punch-list and promoted to standardization 

bodies, committees and working groups. Given specific roles and business 

interests of individual consortium members, the overall strategy should rely on the 

following points: 

• OpenADR enhancements should be focused on the possibility to 

incorporate gas and district heating systems as additional energy carriers in 

the demand response schemes. This may require changes in the scope and 

underlying data model of OpenADR, which will be analysed and assessed by 

HOLISDER partners. While doing so, the consortium should leverage the 

fact that Honeywell is one of the members of OpenADR Alliance and may 

have easier access to future roadmaps as well as more opportunities to 

influence them. 

• IEC 61970/61968, 61850, and 62746 standards in their current 

versions might likely be found not fully supporting the innovative demand 

response concept addressed by HOLISDER project. Potential blockers of the 

solution scalability and replicability identified in the dedicated task T6.6 

could be best promoted by KONCAR that is major contributor in the 

activities of IEC TC 57, WG 21 and WG 17 aiming at definition of 

communication principles to support efficient implementation of demand 

response. 

• SAREF, USEF, and EFI standards are all very relevant to the application 

scope of HOLISDER and specific enhancements – some of them already 

anticipated today (see Table 1 Gaps identified in the selected standards and 

data models) – would be best addressed and promoted by TNO that plays 
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very active role in all of them. TNO is a major contributor to CENELEC 

TC205/WG18 for the IEC 50491-12 standard series, which would be best for 

EFI adoption. TNO is also the main partner of USEF Foundation that defined 

the USEF Framework. And finally, TNO developed and promoted SAREF 

ontology within ETSI oneM2M initiative. 
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5. First HOLISDER exploitation and market reports 

In this last chapter the outputs of the first exploitation and market reports of the 

project are presented in a summarized format (full results can be consulted in 

D8.1 HOLISDER Exploitation Plan and Agreement First Version and D8.3 

HOLISDER Market Report First Version). 

 Exploitable results 

In T8.1 the exploitable results of the project, how to exploit them and agreement 

among partners are analysed. The results of these tasks are detailed in D8.1, 

contributing to objectives that are relevant to the definition of exploitation plans 

meeting the needs of each partner, the definition of a technology implementation 

plan and the establishment of optimal strategies to manage the knowledge and 

overall outputs of the project (IPR protection and IP valuation and management). 

All of these are part of a more general approach towards exploitation which will be 

identified as the Exploitation Planification Process (EPP) and which takes place in 

two phases and will progressively bring further insight and support towards 

realizing these objectives as the project progresses and through future 

deliverables. As the nature of D8.1 is Confidential, in the present section just the 

exploitable results are listed. 

The Key Exploitable Rresults (KER) identified by the consortium are:  
• KER1: Global Demand Manager - Flexibility, Monitoring and Control 

Modules  
• KER2: Extension / updates of existing IEC 61968 / 61970 standards related 

to CIM  
• KER3: Open standards-based modular solution ensuring end-to-end 

interoperability between smart grids, EMS and smart home devices  

• KER4: Inputs for future enterprise software to be installed in the 
aggregators and market operators  

• KER5: Local Demand Manager  
•  KER6: EF-Pi Extention 1  
•  KER7: EF-Pi Extention 2  

•  KER8: Energy Tariff Emulator  
•  KER9: Predictive Maintenance Advisory Module  

•  KER10: Visualization and End-User Toolkit - Aggregator App, Retailer App, 
Consumer App)  

 

From this full list of KERs, the ones which received the higher scores internally 
have been:  

• Global Demand Manager - Flexibility, Monitoring and Control Modules  
 

• Open standards-based modular solution ensuring end-to-end 

interoperability between smart grids, EMS and smart home devices  
• Local Demand Manager  

• EF-Pi Extension (Holisder Interface)  
• EF-Pi Extension (Distributed)  
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• Energy Tariff Emulator  
• Predictive Maintenance Advisory Module  

• Visualization and End-User Toolkit - Aggregator App, Retailer App, 
Consumer App)  

 Market analysis 

The first version of HOLISDER market report has focused on a review of the 

current status of Demand Response in Europe, analysis of other innovative forms 

of Demand Response, and identification of potentially disruptive technologies. 

5.2.1. Demand Response market in Europe 

European energy policy has three main pillars: sustainability and decarbonisation 

of energy production and consumption, security of energy supply, and competitive 

energy market resulting in affordable energy supply for end-users. The EU 

electricity market was progressively liberalised starting in the late 90’s, however, 

with respect to Demand Response, significant barriers still remain to establish 

consumer-centred DR services. The situation differs for both forms of DR – explicit 

and implicit – and generally, the explicit DR is more difficult to implement and 

requires more efforts on further harmonization of EU regulatory framework. The 

following aspects are commonly understood as the key focus areas: 

• EU regulatory framework requires further improvements to overcome 

existing fragmentation and accelerate the promotion of Demand Response 

across all Member States. 

• Consumer access to Demand Response services remains restricted, which 

has negative impact on the effective functioning of the market. The major 

change is required to enable the role of independent Demand Response 

aggregators.  

• The wholesale market must be further opened to demand-side resources. 

Currently the framework allows only for BRPs or retailers to aggregate and 

sell flexibility on the wholesale market. 

• Local System Services are not yet commercially tradeable in European 

countries, which means that incentive structures for Distribution System 

Operators in Europe do not yet encourage the use of market-based 

flexibility resources. 

Given these challenges, it is important for the success of HOLISDER consortium to 

find the right balance between implicit and explicit DR scenarios and then also 

appropriately prioritize which Member States and regions should be considered for 

introduction of the new HOLISDER concepts and business models. 

5.2.2. Innovative forms of Demand Response 

A variety of new business models are emerging around the globe to support 

activation of flexibility. Traditional focus on electricity grids and markets is being 
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complemented by considering other energy carriers: heating, cooling, and gas 

networks. 

This involves implementation of Demand Response in various multi-energy 

systems including energy hubs, micro-grids, as well as various forms of integrated 

systems with local renewable generation, storage, combined cooling heating and 

power and other components.  

Independently of this, several developments are worth of noting in the area of gas 

demand response. A key area of opportunity for natural gas DR lies in alleviating 

pipeline capacity constraints during periods of peak usage, which are typical 

spikes in demand driven by extreme weather or logistical issues. But anyway DR 

in the natural gas sector has been less prevalent than DR in the electricity 

industry due to the lack of clear market signals that otherwise would enable 

market participants to put a price on deferred natural gas consumption.  

However, recently there has been an increased interest in the practice. There are 

several utilities currently running innovative natural gas DR programs to 

discern the value of it alleviating system constraints. Since 2017, the Southern 

California Gas (SoCalGas) launched a natural gas DR program called the SoCalGas 

Advisory Thermostat Program, partially in response to supply concerns related to 

a leak at its Aliso Canyon natural gas storage facility. Similarly also the Con Edison 

utility launched a three-year gas DR pilot in New York whose objective will be to 

test the feasibility of incentivizing customers to provide net reductions of natural 

gas demand during peak gas demand days on the coldest days of the winter. 

5.2.3. Disruptive technologies 

Clearly, the most disruptive technology for the energy market currently is 

blockchain. This technology has attracted a lot of interest that resulted into a 

continuing stream of new entrants. Today there is more than 120 organisations 

involved in blockchain-based applications in the sector and several tens of publicly 

announced deployed projects.  

The main uses case for blockchain include the transactive energy where 

companies are using blockchain to verify and execute peer-to-peer transactions 

more rapidly. This all relates to application scenarios in demand response, EV 

charging, or turning on and off distributed resources for grid services. Early 

entrants such as New York-based LO3 Energy, Power Ledger in Australia and 

Electron in the UK have continued to develop and grow their offerings to the point 

of early commercialisation. 

While the blockchain’s future in electricity systems is currently uncertain due to 

various limitations, risks and challenges, it is important to closely monitor these 

developments given their disruptive nature and fast dynamics. 
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 Mapping HOLISDER Exploitable Results to Market Segments 

During the market analysis, it was concluded that it can be subdivided in 5 

segments or niches: 

• Load Control Software, 
• DR Management Systems and Platforms, 
• Smart Grid Analytics, 

• Consumer Apps and Dashboards, 

• HVAC Predictive Maintenance. 

The Key Exploitable Results (KERs) presented in section 5.1 have been mapped 

to this five market segments in the following table: 

Market Segment Key Exploitable Results 

Load Control Software #1 Global Demand Manager 
#5 Local Demand Manager 

DR Management 
Systems and Platforms 

#2 IEC 61968/61970 extensions 
#3 End-to-end interoperability framework  

#6 EF-Pi integration with other components 
#7 EF-Pi for distributed systems 

Smart Grid Analytics #4 Software for Aggregators and Retailers 
#8 Energy Tariff Emulator  

#10 Visualization and End-User Toolkit 

Consumer Apps and 

Dashboards 

#4 Software for Aggregators and Retailers 

HVAC Predictive 

Maintenance 

#9 Predictive Maintenance Advisor 

Table 2 Correlation between Market Segments and HOLISDER Key Exploitable Results 
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