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Energy Commons Instituut: waarom het ertoe doet 

 

We envision a future where many consumers will no longer pay for energy 

as is currently being done. In the "smart home" where heating, cooling and 

household appliances can be connected to each other and the grid, 

consumers can subscribe to energy services organized in the area. 

 

Households can increase or decrease their electricity consumption according 

to whether electricity is plentiful or in short supply. This means that the role 

of electricity suppliers, as we know it, will change and a new role to organise 

flexibility, the Virtual Energy Plant and Aggregators, will emerge.  

 

Renewable gases will be introduced, replacing natural gas, and feeding 

smart CHP units where this makes sense. In some cases, connection of 

homes with existing Heat networks will add an extra dimension.  

 

Energy Commons will enter the market and offer new types of services to 

consumers. These services can enable consumers to better control their 

energy bills, provided the right incentives and safeguards are in place.  

 

That is where the foundation Future Energy Systems will support. 
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1. Scope, authors, and context of this Position Paper 

This paper is about facilitating the energy transition through Virtual Energy Plants and 

Energy Commons. It is a first reconnaissance of a conceptional and socio-ecological 

systems framework for integrated community energy systems. 

 

Thijs Aarten and Bram Reinders are the driving force behind Energy Commons. This 

Position Paper is the first in a series focusing on the implementation of useful tools and 

skills for the Energy Commons. We want to bring this new concept to life, to mould 

everything we know and believe in into reality. We write not just to change the energy 

ecosystem, but to create it. 

 

Residential Energy Commons facilitate communal energy systems. An emerging local 

energy system has a focus on the collective and integrated use of distributed energy 

resources. The emphasis is on socio-technical systems having a high potential to advance 

the transition towards socially inclusive, environmentally friendly energy systems and to 

stimulate the local economy.  

 

In this first paper we introduce Energy Commons, the foundation Future Energy Systems 

(FES) and the creation of an entirely new energy market. We discuss the potentials of the 

neighbourhood business case of distributed energy resources and relevant intelligent 

domestic hardware and open data.  Since demand response from households and 

neighbourhoods provides new means to unlock flexibility in the energy system, we thought 

a first analysis is also appropriate. And finally, we explore social and legal governance 

characteristics and the institutions involved. This is done with a focus on the Netherlands 

but can be easily converted to other countries and Europe at large. The framework we 

imagine facilitates our FES strategic plan that we will use to design and implement Energy 

Commons in Europe. 

 

We would like to emphasise that the right combinations of centralised and decentralised 

energy generation are needed for the build environment. Particularly in the coming decade 

when the transition is really starting to take shape. The focus in this Paper is to make 

neighbourhoods to the largest possible extent self-sufficient, where this is technically 

feasible and economically viable.  

 

In addition to a level of centralised energy generation that is needed for various 

circumstances and situations to ensure reliability of supply and cost effectiveness, we also 

see the emergence of renewable gases that replace natural gas. We are also seeing 

developments in heat networks. So, in our vision, all these innovations facilitate Energy 

Commons with various energy carriers such as green gas, hydrogen, heat networks, 

geothermal energy and wind. 

 

Both, centralised energy generation and the various energy carriers are important for 

optimising the neighbourhood energy supply. Therefore, we will always work with all 

parties involved to arrive at the optimal solution-mix. This includes first and foremost the 

local grid operator, because they contribute with knowledge about the local infrastructure 

and integrated area approach. 
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FES is organising an integrated assessment and impact analysis, including the feasibility 

and social costs of various options, such as investing in the construction or reinforcement 

of heat and electricity grids. 

 

The neighbourhood and the Energy Common always play an important role together with 

the grid operator to integrate and operate all adaptations seamlessly. 

1.1. Definition of an Energy Common 

An Energy Common is a cooperative formed by their members. The members are residents 

of a specific area or region who want to jointly provide sustainable energy and who also 

want to share that energy with each other. As a result, the proceeds are due to the 

members.  

 

The Energy Common manages a locally coordinated composition of solar panels, heat 

pumps, other generators such as micro-CHP, heat storage, home batteries, neighbourhood 

batteries, windmills and/or a heat network – all controlled by new, intelligent software. 

Neighbourhood citizens determine how an Energy Common is created, what it looks like 

and what it serves. It involves people who jointly realise and manage a Common by means 

of good agreements.  

 

A household switches from the current energy supplier to the energy collective of the 

neighbourhood - the Common. This creates a neighbourhood economy. It is agreed upon 

how the renewable energy from the common is distributed and stored in a home or 

neighbourhood battery for later use. The neighbourhood will thus become a small, self-

sufficient power plant. The Energy Common is the energy supplier (ESCo or energy service 

company) of the members. 

1.2. Introduction of the Future Energy Systems  

In October 2019, the foundation Future Energy Systems was established in the 

Netherlands, building on activities in the past few years, and recognising the need for a 

knowledge platform supporting energy cooperatives and homeowners’ associations. We 

see a high potential to advance the transition towards socially inclusive, environmentally 

friendly energy systems and to stimulate the local economy. 

 

For further information, please refer to www.FES.institute 

 

 

 

  

http://www.eci.institute/
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2. Future Energy Systems 

The following strategic goals provide insight into FES's priorities and focus. 

2.1. Vision 

Creating a sustainable society in which locally generated renewable energy is seen as a 

common good.  

 

This adoption of solidarity creates new revenue models that fit within the broader trend of 

residents taking leadership thereby challenging traditional energy ecosystems. 

2.2. Mission 

Our mission is to support local energy organisations – Energy Commons. In the coming 

years, FES's focus will be on setting up and supporting Energy Commons and making 

proven solutions globally available. FES is working on innovative concepts with renowned 

organisations and field-tested technologies to support Energy Commons. 

2.3. Objective 

We will join forces with various sectors in the fields of energy, regional development and 

social innovation. Because we believe that only co-creation and unity will contribute to a 

more inclusive, just and sustainable society. 

 

FES contributes to the implementation and exploitation of local energy companies. 

Sustainable generation, storage and distribution of energy will be jointly owned by 

residents to arrive at autarky. If autarky is not possible, we aim at the highest level of self-

sufficiency. Energy contracts with traditional suppliers are replaced by neighbourhood 

energy. 

2.4. Sub-objectives 

FES aims to achieve the objectives above by the following nine sub-objectives: 

 

- Accelerating the energy transition, from, through and with residents. 

- Connecting Energy Commons. 

- Creating a platform from and for Energy Commons. 

- Guiding the energy transition and providing support from the extensive network of 

experts. 

- Making solutions available that have been proven elsewhere. 

- Encouraging new revenue models and business cases from the perspective of the 

residents. 

- Encouraging scientific research. 

- Encouraging standardisation. 

- Making information transparently available to residents and all involved 

organisations. 

2.5. Achieving the sub-objectives 

FES will accomplish these sub-objectives by: 

 

- Publicising Energy Commons concepts and the resulting transitions. 

- Promoting new governance models, integral and together with residents. 
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- Encouraging the incubation of residents' initiatives and encouraging cooperation by 

connecting residents, businesses, governments, knowledge institutions and non-

governmental organisations. 

- Helping to arrange financial resources. 

- Promoting relevant innovative technology (hardware and software) and its further 

development, integration, implementation and activation. 

- Setting up programmes and projects with a symbiosis of human, social, 

environmental and economic values. 

- Replicating proven solutions, scalable and repeatable according to the model of an 

open source community. 

- Preventing supplier dependency by encouraging exchangeability and open 

standards, open data formats and protocols. 

- Organising scale by joint procurement for interchangeable, scalable and replicable 

solutions. 

- Creating and making available facilitating capacity. 

- Providing reliable and nationally/internationally supported information through a 

website and information packages and online tools, from energy scans to 

implementation and aftercare with a marketplace of examples from around the 

world. 

- Organising experiences for residents and local businesses through social media and 

gatherings. 

- Organising symposia, conferences and lectures. 

- All means that may be conducive to the purpose of the foundation. 

2.6. Activities 

Based on the strategic goals and ambitions expressed above, we will focus on translating 

them in the coming years by developing six measures and activities/projects: 

 

1) Honest advice for a household both architecturally (construction and isolation) and 

energetically. 

2) Understanding your energy consumption and energy management through an app 

that works with normalised data stored on your personal device or in the cloud. 

3) The Heat Transition (for example, with a new generation heat pump or micro-CHP 

solution). 

4) Sun (solar panels, water boiler, a neighbourhood solar farm). 

5) Energy storage at home or for the neighbourhood. 

6) Energy Management Systems - EMS. 

 

Each of these six measures is at a different stage of maturity - strategically, technologically, 

organisationally and collaboratively - and we put them together on each of these four 

dimensions and readiness levels to benefit Energy Commons. 

 

We achieve our ambitions through district and neighbourhood-oriented projects, 

technology development and social innovation and applied research.  
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2.7. Feasibility Study 

Use Cases (see paragraph 4.4) can be used in Feasibility Studies to assess the practicality 

of a proposed plan or project. As the name implies, these studies ask: Is this project 

feasible? Do we have the people, tools, technology, and resources necessary for this project 

to succeed? Will the project get us the return on investment (ROI) that we need and 

expect? The goals of feasibility studies are as follows: 

 

• To understand thoroughly all aspects of a project, concept, or plan. 

• To become aware of any potential problems that could occur while implementing 

the project. 

• To determine if, after considering all significant factors, the project is viable - that 

is, worth undertaking. 

2.8. Social Innovation and Research 

We are working towards conscious change in meaningful social groups – Energy Commons. 

The underlying principle of this is help through self-help. How does self-help translate to 

Energy Commons? How do we narrow the gap between businesses and residents? We test 

this social aspect in practice, and we would like to invite scientists to advise us and to do 

their own research. The energy transition is not just industry bound. The real transition 

starts behind the front door. There are several initiatives with universities and colleges 

where we are drawing up research questions. We want to connect these studies with our 

projects. 

 

Next to the social aspect, we suggest research to focus on transactions to share energy 

fairly between members of the Energy Common. It only goes well if residents feel 

comfortable. The European Consumers' Association describes this in its 2018 report on 

Aggregators 1 and makes several recommendations that we are happy to adopt. And we 

are happy to join European consortia subsidised by the European Commission.   But how 

exactly?  

 

We know that the technology for Energy Commons is still in its infancy, reason for us to 

encourage companies to take this up. This in turn creates jobs. Entrepreneurship is 

ultimately the engine of our prosperity. And we distribute that prosperity with Energy 

Commons in a fair way – not wealth accumulation in businesses but rather wealth 

distribution among residents. And this also helps to narrow the gap between businesses 

and residents. FES expects the European Commission to go even further with its Green 

Deal. From that perspective is what we do remarkably interesting, because Aggregator is 

a function that we see Energy Commons perform. And that is exactly how we reduce 

greenhouse gas emissions from the viewpoint of SDGs – Leave Nobody Behind – our 

common goal. 

 

The research we want to link to our projects will focus on designing the energy system on 

two levels - at the household and neighbourhood level. Moreover, the energy system will 

 

 
1 Electricity aggregators: starting off on the right foot with consumers, February 2018. Ref: BEUC-X-2018-010. 
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be designed mainly from three different perspectives, namely the service perspective, the 

business model perspective and the technical perspective. The service perspective defines 

which services are needed to set up and operate a viable energy system at the household 

level and at the neighbourhood level (e.g. a platform for local-level energy trading, clearing 

house, etc.). The business model perspective designs the energy system in such a way 

that all stakeholders participating in the system can capture sufficient value to commit to 

the system. The distribution of costs, income, value creation activities, assets, etc. is 

pivotal. In addition, the configuration of transactions between different stakeholders is also 

important. The technical perspective is further divided into two layers: the physical systems 

and the layer of information systems. The physical system layer presents the architecture 

of the physical energy system that can be used to realise the energy-positive homes, and 

in the same way the information system layer presents the necessary information services 

and the information exchange needed to execute the business model and associated 

services. 

2.9. European projects 

Europe wants to transform electricity markets into green and low-cost markets. The idea 

is to enable businesses and households to produce and exchange green energy.  This 

requires ICT and AI2 for smart energy management systems. The first pilots show that 

such energy solutions can reduce energy costs by 10-15%. In Energy Commons of 500-

1000 participants, this approach could lead to new green jobs3. 

 

Market potential in Europe alone is EUR 120 billion per year. Northwest Europe is a global 

leader in R&D in this area. New smart power management software and new business 

models are in Technology Readiness Levels 5 and 6 (TRL 5-6)4. With FES we are going to 

participate in European projects because we want to contribute to scale technology up to 

TRL-8. This level means that the technology performs properly, and the latest production 

problems have been solved with demonstrations in Living Labs (Energy Commons). 

 

This is necessary because start-ups and Small and Medium Enterprises (SMEs) face 

significant barriers to bringing technology to market; lack of test sites, understanding the 

 

 
2 Artificial intelligence is the ability of computers and robots to perform tasks commonly associated with intelligent beings. 

3 Based on Commission proposals published in November 2016, the package Clean energy for all Europeans of eight 

legislative acts. Following a political agreement between the Council and the European Parliament, EU countries have 1-2 

years to convert the new directives into national legislation. 

The changes will bring significant benefits from a consumer perspective, from an environmental perspective and from an 

economic perspective. It also underlines the EU's leadership in tackling global warming and makes an important contribution 

to the EU's long-term strategy to achieve carbon neutrality by 2050. 

4 Where  a technology description refers to a TRL, the following definitions apply, unless otherwise specified: TRL 1 basic 

principles observed; TRL 2 technology concept formulated; TRL 3 experimental proof of concept; TRL4 technology 

validated in lab; TRL  5 technology validated in relevant environment (industrially relevant environment in the case of key 

enabling technologies); TRL  6 technology demonstrated in relevant environment (industrially relevant environment in the 

case of key enabling technologies); TRL 7 system prototype demonstration in operational environment; TRL 8 system 

complete and qualified; TRL   9 actual system proven in  operational environment (competitive manufacturing in the case 

of key enabling technologies; or in space). 
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changing regulations, and needs of specific market segments, while the practical challenges 

include efforts to bring consumers/local communities on board with this new technology. 

So, there is a clear need for supporting SMEs to take advantage of our expertise, by setting 

up Energy Commons.   
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3. Creating future markets 

3.1. Introduction 

The fundamental change in the energy system is there. For the first time in history US oil 

prices turn negative as demand dries up. Simultaneously, the costs for solar- and wind 

energy and storage facilities will continue to fall triggering soaring demand for local 

sustainable solutions. In addition, through digitalisation, energy supply and demand can 

be matched almost in real time.   

 

FES is working on a new strategy to deal with the energy transition – Energy Commons. 

We figure that continuation of the uptake of solar, heat pumps and electrical vehicles (EV) 

would lead to power spikes, possibly urging the grid operator to double its physical power 

distribution network. But we deem this not necessarily due to better matching demand and 

supply of energy, thereby saving € hundreds of millions for reinforcing the physical grid. 

Budget that should be allocated differently to benefit residents’ local initiatives.  

 

Technology is available to retrofit residential, commercial and retail spaces into energy 

generating units. The first energy positive buildings are a reality. So are the first energy 

positive neighbourhoods.  This fits within the ambitious targets of the European Strategic 

Energy Technology (SET) Plan, SET Plan Action 3.2 - the Programme “Positive Energy 

Districts and Neighbourhoods for Sustainable Urban Development”5. The aim is to support 

the planning, deployment and replication of 100 Positive Energy Neighbourhoods by 2025 

joined by 20 EU member states. 

 

However, the current grid control systems are not designed for that. They are designed for 

top down energy flows, with a handful of energy generators. But in the coming years, 

energy usage and energy generation will no longer follow the classical load profiles. The 

revolution that we see will be in a significant level of decentralisation in combination with 

centralised energy generation. The first reaction of a grid operator is to add new controls 

to a centralised system, such as demand site management tools or remote control of usage. 

This would mean to switch off solar or wind energy, limit charging of EV or even deny 

access to the grid. To make things worse, this thinking results in unnecessary upgrading 

of grid capacity with technical and financial constraints. As a result, the grid operator will 

be the limiting factor in the energy transition. Investments would rise and tariffs will soar. 

Classical load profiles and grid management systems fail to facilitate the energy transition. 

 

The fact that more and more consumers may be switching to electric vehicles means that 

car batteries could be integrated in the grid as a storage facility for surplus energy and 

become a source of energy supply when the car is not in use.   

 

Solar energy is already so cheap that it is outcompeting new fossil-fuel plants and even 

start to supplant some existing coal and gas plants. This is already a reality. Rooftop solar 

 

 
5 https://ec.europa.eu/research/participants/data/ref/h2020/wp/2018-2020/main/h2020-wp1820-energy_en.pdf  

https://ec.europa.eu/research/participants/data/ref/h2020/wp/2018-2020/main/h2020-wp1820-energy_en.pdf
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will be cheaper than electricity from the grid - due to the installed base of energy 

generation and the rising grid tariffs and taxes - making consumers: prosumers. 

 

 
Figure 1: The Energy Common making the connection between individual homes and the Virtual Energy Plant 

 

FES came up with an alternative for extending the top-down controls. Let us use the 

metaphor of computer power. The old-fashioned approach of grid management is like 

managing a mainframe. But we know today that our smart phone has more computing 

power than the IBM mainframes forty years ago. So, the decentralised energy system 

requires a fundamental new approach, comparable with the way Internet works. The 

Internet of Energy6. The positive upside: there is no outage of the Internet. To enable 

decentralised control of the energy system, one needs to empower users of the network to 

make their own choices. If the empowered users can make money with load profiles, they 

will create a good working system. In other words: create markets. 

3.2. Societal change 

We need to embrace the exciting opportunities for societal progress and true 

implementation. We need to find a new balance in actually using available technologies.  

 

Positive societal change-facilitators  are looking for empowerment, connection and nudges 

for change. Yet they often lack the time and space to get both real dilemmas and 

opportunities for change on the table, enter into dialogue with individuals directly affected 

by solutions and develop ideas with people they never thought could advise them. So, 

 

 
6 Internet of Energy is defined as an integrated dynamic network infrastructure based on standard and interoperable 

communication protocols that interconnect the energy network with the Internet allowing units of energy (locally generated, 

stored, and forwarded) to be dispatched when and where it is needed. The related information/data follows the energy flows 

thus implementing the necessary information exchange together with the energy transfer.  
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sometimes we need to stop, listen and move forward. This position paper is reflecting that 

– stop, read, reflect, collaborate and move forward. 

 

We know that initiatives and solutions to societal aspects of the energy transition exist but 

often fail to be realised at a large scale. We believe that this could be because incumbents 

and supply/demand challenges do not effectively come together. Or because it is difficult 

to convince those with the power and means to challenge the status quo to be bold, change 

course or raise the ambition levels. And quite often solutions are designed for people, but 

not co-created with the people7. 

 

Complexity of the energy transition and hence a thorough understanding, requires deeper 

(self-) reflection to get to the essence and foster more effective solutions. That’s why the 

right individuals and communities need to connect, formulate shared goals and commit to 

collaborate. 

3.3. Behavioural change 

Behavioural change of individuals is difficult to realise. Our behaviour should be more 

sustainable, more social and responsible in many situations. Generally speaking, people 

are willing to change, but they don't want to be obliged to do so. Furthermore, a change 

process requires patience from the directly concerned individuals and those supporting and 

facilitating the change process. 

 

But how can we stimulate desired behaviour best? Consciously or unconsciously? A mix of 

that? The most effective choice for any behavioural influencing intervention can only be 

made with a clear overview of the possible factors for a particular route. 

 

Interventions to influence behaviour come in all shapes and sizes and can be used for a 

wide variety of issues. Examples of change that we encourage are8: 

 

• Households to reduce energy consumption by reducing waste - for example by 

insulation of facades, roofs and floors; prevent unnecessary consumption; replace 

lamps for LED lighting; use energy efficient appliances; closing cracks and crevices; 

using a programmable thermostat. 

• Maximise use of energy from sustainable sources, such as wind, water and solar 

energy; for example, by installing a solar water heater or solar panels. 

• Make the most efficient use of fossil fuels to meet the remaining energy needs; for 

example through low temperature heating (often in the form of underfloor heating), 

limiting pipe lengths of hot water pipes and pipe resistance of heating and 

ventilation systems or using a heat pump. 

• Households to participate in Energy Commons. 

 

 

 
7 Partly based on the insights of Number 5 Foundation: https://www.numberfive.community/ 

8 Based on the Trias Energetica, a system approach developed by TU Delft in 1979 by the study group Urban Design and 

Environment. 

https://www.numberfive.community/
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Behavioural change models describe the process which people go through. Common 

denominators in these models are the behavioural aspects such as receptiveness, 

understanding, wanting to, being able to, doing and persevering9.  

 

For this to happen we need to determine the correct framework to convey a message. FES 

is connecting for impact and collaborating with organisations specialised in influencing 

behaviour - whether to set up an awareness campaign, stimulate desired behaviour or 

design an effective environment. FES will support Energy Commons to get started. 

3.4. Three markets 

FES sees three markets. The first market is for design build and operate the installations, 

like solar, batteries, heat pumps and appliances. The second is for managing energy in 

buildings: load shifting, peak management, using your own energy instead of buying it 

from the grid - Occupancy-Driven Energy Management for Smart Building Automation 

including HVAC10. And finally, the third market is for peer to peer energy exchange – we 

call this Energy Commons.  

 

FES is supporting organisations, building these three markets:  

 

• At first, using the data from smart meters for third-party services.  

• Secondly, FES is supporting the connection with existing and the creation of new 

trading platforms combining 15-minutes based settlement, intraday market and 

balance (forward) market that is accessible for household-size users. Think of it as 

applying the mechanisms used for large industries and retrofitting it to households.  

• And thirdly, FES is supporting organisations with the development of the tools for a 

new type of flexibility contract that enables households to buy and sell to each 

other, based on this (new) trading platform – the aggregator function for 

households. 

As a result, FES is turning energy management (load shifting and peak shaving) into a 

business case for households. Having faith in the good working of these markets, the 

transition to renewables and decentralised energy solution can now accelerate.  

 

To create future markets, FES recently started to: 

 

• Initiate and support the operation of micro grids (Energy Commons), often using 

the existing local energy corporations as a starter. 

• Develop the energy plant of the future. A sustainable energy plant with a clean 

'neighbourhood battery' that will provide energy to residents and surrounding 

suburbs or villages and that can cope with peak shaving. 

• Collaborate with suppliers of Distributed Energy Resources – Intelligent Domestic 

Hardware including HVAC systems and storage.  

 

 
9  Balm, M.F.K. (2002). Exercise Therapy and Behavioural Change. Purdue University Press.  

10 HVAC: Heating, Ventilation and Air Conditioning 
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• Accelerate the market for energy solutions that turn buildings into energy producing 

units - An Active House11 is energy efficient and all required energy is supplied from 

sustainable sources that are part of the building or from a local collective energy 

system (Energy Common) via the local electricity grid. 

• Develop open system-based Energy Scans for suburbs and buildings including 

houses. 

• Supply open data for decision makers and market-players to optimise their own 

strategies – e.g. Smart Meter Data, Solar Power Roof Capacity data. This in 

compliance with General Data Protection Regulation (GDPR). 

• Implement charging infrastructure open for all type of service-providers and type 

of cars, without exhausting the underlying grid. 

Currently, the usage of the grid has not changed, yet. But what FES is proposing is adding 

a new type of system-management by creating markets for energy management and 

energy exchange. These two, the traditional system and the decentralised markets help 

the incumbents minimise their grid investments. And there is another big benefit: the 

consumer is in charge.  

3.5. The basic principles of Virtual Energy Plants 

A Virtual Energy Plant through an Energy Common is a network of local small- and medium-

scale power and heat generating units such as wind farms, solar parks, and Combined Heat 

and Power (CHP) units, as well as flexible energy consumers and storage systems. The 

interconnected units are dispatched through an automated central ‘control room’ of the 

Energy Common thereby remaining independent in their operation and ownership. 

 

The objective of a community based Virtual Power Plant is twofold. First, it needs to 

generate enough renewable energy for the local community. Secondly it should relieve the 

load on the electricity grid by smartly distributing the power generated by the individual 

units during periods of peak load. In case of a surplus, the combined power generation and 

power consumption of the networked units in the Virtual Energy Plant can be traded on the 

energy exchange. We will explain how this works in the next chapters. 

 

The connection with an existing Heat Network will provide another dimension to the 

ultimate requirement of considering the local energy management system from a holistic 

viewpoint. 

 

 

 
11 https://www.activehousenl.info/nieuws/active-house-brengt-aannemer-verder/ See also: 

https://www.activehouse.info/  

https://www.activehousenl.info/nieuws/active-house-brengt-aannemer-verder/
https://www.activehouse.info/
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Figure 2: Within each home an Energy Management System (EMS) is making the connection with energy 

generation, storage (electricity and/or heat) and usage. EMS is communicating with other homes in the Energy 

Common, with the distribution network and the energy exchange (in case of the latter if total capacity in the 

Energy Common warrants this). 

3.6. Aggregation- a new type of services 

An aggregator is a new type of energy service selling flexibility. They can increase or 

decrease the electricity consumption of a group of consumers in response to the total 

electricity demand on the grid and available capacity. An aggregator can also operate on 

behalf of an Energy Common by selling the excess electricity they produce. Aggregators 

can play a role in balancing supply with local demand. For that to happen they need 

forecasting software.  The aim of Energy Commons is to ensure that consumers will benefit 

from these electricity services. FES will facilitate the entry of independent aggregators in 

the market and their engagement with residential consumers. Households should be free 

to engage with the independent aggregator and energy supplier of their choice, without 

facing contractual obstacles from either type of company.  

 

Aggregators should assess consumers’ consumption profiles to provide offers that reflect 

their needs and lifestyle. Offers and contracts should be clear and transparent. Consumers 

must be financially remunerated for their flexibility. Thus, the overall benefits from the use 

of flexible electricity consumption in terms of lower system costs must be passed to all 

consumers through lower network costs. Where we are involved, FES will inform National 

Regulatory Authorities about the entry of aggregators into the market with a view to 

facilitate market monitoring. This will support the fair energy market of the future. 
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3.7. Energy Scans 

Energy Scans provide insights in energy labels and potential improvements at building 

level. The starting point is an independent advice without lock-in. The energy label will be 

determined step by step with the Energy Scan. An energy scan furthermore identifies 

energy savings potentials. 

 

Input for a scan is, amongst others, the year of construction, the type of building and 

available energy-saving measures. The potential for improvements will be presented by 

energy specifications that can be used for third party requests for proposals. Building 

owners remain totally free in their choice for suppliers. 

 
Figure 3: as per the principles of Trias Energetica, the first focus is 

on Energy Savings 

 

After answering (for example online) questions by the 

building-owner, an independent energy-coach will 

examine the building after which the owner receives 

suggestions and information about the possible 

measures and potential savings. An energy label 

provides an indication of the energy efficiency of the 

building’s current state and after the suggested 

measures have been implemented. 

 

Different options are compared. With each alternative, 

mutual effects are considered. For example, triple-

glass seems to be better insulation, but the winter sun 

may not shine as well through this glass. And the 

insulation value of the ground floor, facades, roof and 

frames must be in balance, otherwise there is a risk of mould, more dust mites and cold 

radiation. 

 

For the correct coordination of effective measures, the Energy Scan uses certified software 

and artificial intelligence based on building-physical, -structural and -energy data. Every 

construction company or installer can make a quotation based on the data from the Energy 

Scan. The building-owner determines who may issue these quotes. FES is developing this 

independent Energy Scan in close collaboration with scientists, practitioners and energy 

cooperatives. 

3.8. Energy Consumption 

Understanding energy consumption through an app that works with normalised data stored 

in the cloud is an important feature. Technology is under development to not use the cloud, 

but rather store data only on your mobile phone12.  

 

 

 
12 FES has a good working relation with the award winning and runner-up of the EU Covid-19 competition, the digital 

identity company in Middle East & Africa: https://uqu.do/  

https://uqu.do/
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An important component is the Energy Gateway, a device in your control cabinet that 

measures energy performance and connects all energy related equipment. Measurements 

are taken via calibrated meters. Data is stored in the cloud, but the transition to mobile 

phone storage is under discussion. Energy Gateways can perform a variety of functions: 

 

• Read out the smart meter. 

• Control smart switches, such as smart lighting and smart sockets. 

• Intelligently controlling devices such as washing machines and dryers and charging 

an electric car – demand side management. 

• Load balancing. In some cases, it is necessary to ensure that power is not consumed 

to keep the grid connection low. 

  

This data can also be used to intelligently control devices via the energy gateway - for 

example, storing energy or turning on a device if there is enough renewable energy 

available or if energy prices are low. 

To preserve and process the data of the energy gateway, a data platform – a cloud or 

newly developed smartphone storage with blockchain technology – is needed. Data stored 

in the cloud or your phone can be analysed and enriched and can be made available to 

households, through a website or app or to businesses via "narrow-casting" on a screen. 

 

Accurate measurements are needed to analyse energy use in an independent way. It may 

happen that devices do not make all the necessary information available or that they do 

so only in a way that is beneficial to them (think of the specified versus actual emissions 

of some diesel cars or the estimated range of electric cars cars). To prevent this and to be 

able to say with complete certainty what the actual performance of a device or system is, 

FES-branded solutions rely on calibrated meters outside the equipment itself. On this basis, 

we realise arrangements (through artificial intelligence) that make that this equipment 

optimally interconnects. We always look for the best performance for each of the individual 

components and the combination of those components in a sustainable energy system. 

3.9. Energy Producing Buildings 

Buildings can be designed or renovated to generate more renewable power over its lifetime 

than it consumes to reverse climate change. Before flexibility of a residential building is 

offered to other buildings in the local energy market, a Prosumer can use its own flexibility 

for in-home optimisation, i.e. internal optimisation behind the meter. The technology 

readiness levels of the individual components justifies large scale roll-out and smart 

integration using an energy management system.  
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Figure 4: Forecasting versus real time views / majority of technologies are available 

 

3.10. Energy Demand Side Management 

The amount of electricity fed into the electricity grid must always be equal to the amount 

of electricity consumed, otherwise there is a black-out. With the increase in renewable 

production, which can vary greatly depending on daily weather conditions, this has become 

much more complex. Demand side management can compensate for these constant 

fluctuations, especially since it is increasingly possible to store electricity in large quantities 

over a long period of time. The equilibrium point for the European network, which operates 

on alternating current, is at a frequency of 50 Hertz. Grid operators ensure that this 

frequency remains stable 24 hours a day, 7 days a week. Energy Commons can significantly 

contribute. 
 

Energy demand management, also known as demand-side management (DSM) or 

demand-side response (DSR), is the modification of consumer demand for energy through 

various methods such as financial incentives, intelligent domestic hardware and consumer 

behavioural change through education.  

 

Demand response through load shifting and the storage and management of locally 

generated energy provide new means to unlock flexibility in the energy system. This 

flexibility can be generically accessed for multiple purposes and used to serve a variety of 

stakeholders.  
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The goal of demand-side management is to encourage the consumer to use less energy 

during peak hours, or to move the time of energy use to off-peak times such as night-time 

and weekends. An example is the use of energy storage units to store energy during off-

peak hours and discharge them during peak hours. Demand side management software 

can be helpful when a systematic approach is considered for the operation of photovoltaic, 

air conditioner, battery energy storage systems, storage water heaters, building 

performance and energy efficiency measures. 

 

With DSM or DSR the Energy Commons can contribute to balance the grid by providing 

their daily forecasts to balance responsible parties (BRPs). BRP’s are appointed for each 

point on the grid where electricity is drawn off or fed in. They may be electricity producers, 

a group of residential consumers, local suppliers or traders. These BRPs are responsible for 

balancing the feeds and withdrawals of electricity by users in their portfolios every quarter 

of an hour. 

3.11. Intelligent Building Storage 

The objective of Intelligent Building Storage is to 

find or develop the electronics and IT for unlocking 

flexibility both on building level (small businesses 

and households) and community level. When 

sufficient storage capacity is connected to the 

micro-grid, self-balancing and the trading of 

stored electricity can also be exploited. These 

storage systems provide another essential form of 

flexibility to the market and will gain greater public 

interest as the share of renewables increases. 

 

Here is an example of a smart battery system 

located in an apartment building that will 

significantly lower the peaks in the power supply 

resulting from the elevator usages.  

 
Figure 5: Example provided by iwell – battery storage solutions 

provider. 

 

3.12. Connecting Homes to a Micro-grid 

Distributed generation and energy storage can be performed by a variety of intelligent 

domestic hardware connected to a micro-grid. Conventional power stations, such as gas-

powered plants and large-scale solar power stations, are centralised and often require electric 

energy to be transmitted over long distances. By contrast, distributed energy resources are 

decentralised, modular and more flexible technologies, that are located close to the load they 

serve, albeit having capacities of only tens of megawatts (MW) or much less, for instance 5 

kWp for one house.  

 

These systems can comprise multiple power and heat generation and storage components 

at building and community level and typically use renewable energy sources. By means of 
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an interface, intelligent domestic hardware can be managed and coordinated with micro-grid 

electronics and software within an Energy Common. Distributed generation and storage 

enable collection from many renewable energy sources and may lower environmental 

impacts and improve security of supply. 

 

 
Figure 6: connecting individual homes via a microgrid 

 

3.13. Energy plant of the future 

Making a private home or building more sustainable can often be linked to existing 

initiatives. Collaboration can take place through area development projects and 

neighbourhood initiatives where, for example, solar panels are purchased together. This 

collaboration can in turn be linked to municipal initiatives such as wind and solar parks or 

heat networks of project developers. 

Up to now, initiatives from various levels of scale, such as the neighbourhood, district, 

municipality or region have not (optimally) been coordinated. Therefore, synergy remains 

unused, coherence and integral approaches are missing; this is not effective. FES is looking 

for an integral approach. This makes it possible to arrive at an optimal so-called "spatial 

quality". 

Often, within the district of the Energy Common, it is possible to develop a new sustainable 

energy plant or components thereof that, with for instance an environmentally clean 

'neighbourhood battery', will provide energy to the neighbourhood or surrounding suburbs 

or villages and can cope with peak shaving, which means that reinforcement of the local 

electricity network will probably not be necessary. In these cases, FES will suggest 

implementing a combination of technologies fitting the local and regional situation. Through 

open data, the current and predicted energy use and generation of residents is also known, 
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resulting in an integrated solution for the connected neighbourhoods, villages and farms. 

The plant could include: 

• A large solar park, to be owned and operated by the Energy Common. 

• Wind turbines. 

• A large battery set of any kind to ensure sufficient buffering.  

• Installing hydrogen production and storage units. 

• Installing a fermentation installation to generate green gas. 

• Creating a genuine micro grids solution through smart links with other Distributed 

Energy Resources. 

The global power/heat generation industry is undergoing a period of transformation as 

companies strive to keep up with rising customer expectations, more stringent 

environmental regulations and a rapidly changing energy landscape. FES’s integrated 

approach can change current uncertainty, lack of investment and resistance slowing this 

process. More funding for bottom-up initiatives, deeply embedded in the emerging societal 

realities and a willingness to consider alternative technologies may be the keys to future 

success. Inflexible power plants and the deep need for new technology expertise are top 

concerns, not to mention worries about how CO2 regulations will impact the future 

generation mix. The energy plant of the future as FES sees it will certainly contribute to 

the future sustainable energy ecosystem. 
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4. Energy Commons Software 

Energy Common software controls Intelligent Domestic Hardware13 in-house- and energy-

consumption at small businesses. The system predicts energy consumption and required 

energy supply based on big data and balances demand and supply. The basis is the use of 

data from various systems of the distributed energy generators, data from the home and 

data from external sources such as weather and market data. The software facilitates 

selling the energy surplus of the Common or buys energy in case of a shortage on a 

separate flexibility market to keep the supply and demand of energy and thus the electricity 

grid in balance. With this flexibility, the Energy Common reduces peaks in the electricity 

network and prevent power outages.  

 

Energy Commons are likely to play an increasingly important role in the future. This is a 

win-win situation for both the Distributed Network Operator (DNO) and the local 

community. Participants of the Energy Common pay lower rates and they even can sell 

surplus energy to the flexibility market. Hence the decision by FES to establish the so-

called Energy Commons Suite®.  

4.1. Energy Commons Suite® 

Energy Commons Suite® will consist of a robust framework of both commercial and open 

source hardware, firmware, software and application components and a service register. 

We call this the Energy Commons Framework - EC-framework®.  

 

Many Energy Commons services are now being developed, based on this framework and 

will be made available to residents’ initiatives via FES. The EC-framework® should offer 

an elegant, complete and dynamic component model - something that is currently missing. 

 

The development of the EC-framework® is now mainly being achieved in a public and 

common way, through collaboration between individual programmers, companies and 

organisations, including Universities. 

 

Applications or components can be dynamically installed, started, stopped, upgraded, and 

uninstalled on a hybrid multi-cloud and microservices based distributed architecture. 

 

The management of applications and components is covered in detail in the framework. 

The lifecycle management will be done via API’s that allow you to download management 

policies. The service register allows users to discover new services, or the disappearance 

of existing services, and to respond appropriately. 

 

The specifications find their use in a variety of applications for the energy transition, from 

home appliances, applications in the local Energy Common, to mobile phones. 

 

 
13 Energy generation equipment (solar, hybrid heat pump, home storage) and energy consumption equipment (dishwashers 

etc.). 
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Both commercial and open source implementations are available. Commercial 

implementations endorsed by FES must always be certified, and sometimes focused on a 

specific application, often with additional software components. 

4.2. Robust, agent-based software solution 

The Energy Commons Suite® will become a robust, agent-based software solution that 

enables a decentralised platform with unlimited scalability. It should be delivered as a 

hardware-agnostic SaaS 14  middleware platform that is open to all common interface 

protocols. The Energy Commons Suite® should then monitor all available energy sources 

such as sun, wind, heat generated by other means (heat pumps, micro-CHP), infrared and 

all forms of energy storage (batteries), sensors and sources on the demand side such as 

HVAC, electric vehicles, etc. 

 

The aim is that we predict supply and demand with the Energy Commons Suite®. We 

should do this with artificial intelligence and local data that are and remain the property of 

residents, but securely stored via a setup led by the Energy Common, fully in line with 

European privacy and security guidelines. The suite should focus on occupancy behaviour, 

weather forecasts, energy costs and demand response options within the operational limits 

set by users. 

 

The legal framework of the Future Energy Systems foundation guarantees independent 

ownership and management of all rights. This prevents interference and takeover. FES is 

commercially neutral and technology agnostic. 

4.3. Energy Common Software Functions 

Functions of the software include:  

   

• Contract: Prosumers that are member of the Energy Common define15 the average 

15-minutes flexibility of their energy use in line with their own individual needs and 

comfort settings. The sum of this contracted flexibility is the starting point for the 

Energy Common, who will contact the Balance Responsible Party (BRP) and DNO to 

inform them about his capability to activate Flex (flexible energy). 

• Plan: The Energy Common assesses his portfolio of clients and makes a forecast for 

the next day: how much energy will they need - and how much flexibility can his 

clients offer. 

• Validate: In interaction with one or more BRPs and DNOs, the offered Flex can be 

utilised to optimise portfolios or to ease congestion. 

• Operate: For the day of operations, the software prescribes what the interaction 

between parties should look like and how this actual usage and flexibility delivered 

can be measured. 

 

 
14 Software as a Service (SaaS) is often offered in a contract form whereby per month, quarter or year per user is paid for 

the use of the software. The provider of the SaaS solution is responsible for the maintenance, management and 

installation of the purchased applications. The user of the software approaches the applications via the internet. 

15 It will be obvious that consumers, who become prosumers, need assistance in this task. FES is geared towards 

supporting Energy Commons herewith. 
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• Settle: the software supports the exchange and the settlement of flexible energy 

with transparent and unambiguous data. 

The above functions are described in detail by the Universal Smart Energy Framework 

(USEF) foundation. Based on this, it is relatively easy to write high level and modular 

functional specifications that in turn can be used to write use cases16 for software and 

systems engineering, like for instance in Python17.  

 

USEF was founded by seven key players18, active across the smart energy industry, with a 

shared goal - one integrated smart energy system which benefits all stakeholders, from 

energy companies to consumers. USEF’s ongoing development is managed by the USEF 

Foundation, a dedicated core team tasked with coordinating expertise, projects and 

partners while safeguarding the integrity and objectives of USEF. Freely downloadable, 

USEF delivers all the relevant components required to understand and implement a market 

for flexibility. 

 

By adopting USEF, the Energy Common is building on the industry standard, projects are 

more rapidly connectable. Learning is shared, creating a faster route to best practice. 

USEF’s exemplary coding and reference implementation provide the groundwork to 

accelerate innovation, integration and scaling. 

 

USEF’s open IT architecture provides the freedom to create unique and commercially 

competitive smart energy products and services without vendor lock-in. It delivers a 

common standard on which to build, ensuring that all technologies and projects will be 

compatible and connectable to the future smart energy system. 

4.4. Use Cases 

A use case is a list of actions or event-steps typically defining the interactions between an 

actor role and a system to achieve a goal. The actor can be a human in a specific role (also 

known as persona) or other external system.  

 

Use Case analysis is a valuable requirement analysis technique that we will use all the way 

down to technical construction details (blueprints) and software engineering. Many process 

model techniques exist, some of which are iterative, incremental and evolutionary by 

nature, fitting well for agile development.  

 

 

 
16 Use case analysis is a technique used to identify the requirements of a system (normally associated with software/process 

design) and the information used to both define processes used and classes (which are a collection of actors and processes) 

which will be used both in the use case diagram and the overall use case in the development or redesign of a software 

system or program. The use case analysis is the foundation upon which the system will be built. Source: Wikipedia. 

17  Python is a programming language that was designed and developed in the early 90s by Guido van Rossum, then 

associated with the Centre for Mathematics and Computer Science (previously Mathematical Centre) in Amsterdam. The 

development of Python is led by the Python Software Foundation. Python is free software. 

18 USEF is developed, maintained and audited by the USEF Foundation, a non-profit partnership of seven organisations, 

active in all areas of the smart energy industry: ABB, Alliander, DNV GL, Essent, IBM, ICT Automation and Stedin. 
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Our goal is to be model and framework agnostic. In our holistic approach to Use Case 

descriptions and diagrams, we seek answers to the following questions: 

• Which Existing Examples and Best Practices do we see? 

• Description of the current State of Play in terms of What, Where, Why and How. 

• Describe the current State of Art in terms of What, Where, Why, How and by Whom. 

• Which Gaps do we see between the current State of Play and current State of Art?   

• Description of the high-level Main Value Case. 

• Examination of the local and broader markets for the Use Case product, service, 

plan, or business. 

• What is the Relevance - Need to have; Good to have; Nice to have? 

• Which Pre-Conditions are opportune – Interdependencies; Challenges & Hurdles; 

Qualifiers & Conditions? 

• What are the Readiness Levels - SRL: Strategic Readiness 1-9; TRL: Technical 

Readiness 1-9; ORL: Organisational Readiness 1-9; CRL: Collaborative Readiness 

1-9? 

• What Societal Challenges does the Use Case address? And which of the Sustainable 

Development Goals of the United Nations?  

• Which other Use Cases do interact or are in a hierarchical relationship with this Use 

Case? 

• Description of the Stakeholders. 

• What is the Required Staffing (incl. competence profiles): What are the human 

capital needs? 

• What are the Estimated Costs to deliver/make/provide this UC? 

• Which Value Model(s) do we see for (i) investors, (ii) developer, (iii) 

users/residents, (iv) neighbourhood, (v) country, and (vi) government? 

• Which Business Model(s) do we deem feasible for (i) investors, (ii) developer, (iii) 

use/residents, (iv) suppliers, (v) government? 

• What do we think will be the Return on Investment (ROI)? 

• Which interdependencies would we highlight regarding this Use Case? Does it create 

extra value or not? If so, where? 

• Which Risks would we highlight regarding this Use Case? How would we address 

those? 

• Which Preconditions could enable or facilitate risk mitigation set forth above, as well 

as stimulate the benefits of this Use Case? How would we address those? 

• What other relevant remarks, observations or recommendations do we have? 

Attachment 1 contains a simplified example of a Use Case questionnaire. 
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5. Energy Common and Legal Structures 

5.1. Introduction 

Local stakeholders (residents, retailers, housing corporation, etc.) will be united in an 

Energy Common, which could be a subset of the Community Common, supported by FES 

and the already existing local energy cooperatives.  

 

The Energy Common can invest in energy-saving, energy-generating and/or energy-

managing devices and installations in homes, buildings or in a new sustainable energy 

plant. The return is then shared with the members of the cooperative (the "community"). 

In addition to local energy services, the Energy Common will also generate new business 

itself. For example, the operation of a new sustainable energy plant based on the Energy 

Common principles for, by and with residents. 

 

The financing of the implementation, including the installation of hardware and software 

components in a neighbourhood/district, and the start-up of the exploitation of the Energy 

Common should be the result of contributions from: (1) regional investment funds, (2) 

national contributions, (3) European funding, and (4) private financing through 

(subordinated) loans from major banks on the basis of a solid business plan and a sound 

professional organisation. The expectation is that multiple comprehensive business cases 

can be created due to the positive cost development of the various technologies and the 

scale of the area to be developed. Positive yield margins will flow back to the members of 

the Energy Common. Eventually the Energy Common must become "self-sufficient". 

5.2. Articles of Association 

FES has drafted a template Articles of Association for establishing an Energy Common, 

based on the legal basis of an energy cooperative. 

 

ARTICLES OF ASSOCIATION – Dutch version: STATUTEN 

Artikel 1 - Begripsbepalingen en interpretatie 

Artikel 2 - Naam en zetel 

Artikel 3 - Doel en middelen 

Artikel 4 - Aanvraag en toelating lidmaatschap; het ledenregister 

Artikel 5 - Jaarlijkse bijdrage /Aansluitingsbijdrage 

Artikel 6 - Overdracht en overgang lidmaatschap 

Artikel 7 - Einde Lidmaatschap 

Artikel 8 - Uitgesloten Aansprakelijkheid 

Artikel 9 - Geldmiddelen; heffingen 

Artikel 10 - Wijziging in de overeenkomsten 

Artikel 11 - Benoeming, schorsing en ontslag van het Bestuur 

Artikel 12 - Bestuursbevoegdheid 

Artikel 13 - Bestuursvergaderingen 

Artikel 14 - Raad van Advies 

Artikel 15 - Vertegenwoordigingsbevoegdheid; tegenstrijdig belang 

Artikel 16 - Directie 

Artikel 17 - Algemene vergaderingen 

Artikel 18 - Toegang en stemrecht 
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Artikel 19 - Vergaderorde 

Artikel 20 - Boekjaar, jaarstukken 

Artikel 21 - Winst 

Artikel 22 - Reglement 

Artikel 23 - Statutenwijziging, Ontbinding en Juridische Fusie of Splitsing 

Artikel 24 - Vereffening 

Artikel 25 - Geschillenregeling 

Artikel 26 - Slotbepaling 

Figure 7: An example of the Energy Common Articles of Association for the Dutch readers is summarised above. 

5.3. Energy Common Members 

Residents who will switch to the Energy Common and become a member will pay for the 

services they receive.  

 

The arrangements with members of Energy Commons could significantly vary. From 

information sharing to coordinating technology implementation to providing energy to the 

members and trading flexibility. Members could, as an example, remunerate the Energy 

Common in the form of an Energy Performance Fee (EPF), with a maximum based on the 

average over the last thirty-six months. In case of the latter option, the residents receive 

an energy bundle for household consumption, heating and hot water use. If they exceed 

the bundle, they can be called to account and must pay extra. The Energy Common thus 

takes on part of the tasks of the traditional energy supplier. It monitors energy 

consumption.  

 

It should be emphasised that the Energy Common then needs a formal permit (as energy 

supplier and aggregator) and it’s recommended to team up with a registered energy 

cooperative who do have the knowhow, experience and formal (legal) registrations. 

 

The governance is based on ethical values and principles by the users of the common 

themselves and give substance to the principles of ICA - International Cooperative Alliance. 

From rule-based to principle-based. 

 

 
Figure 8: ICA - International Cooperative Alliance-  https://www.ica.coop/en   

https://www.ica.coop/en
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6. Examples of FES’s collaborative approach 

6.1. Open Data 

Open data are large datasets that are available to anyone with an internet connection. This 

type of data stems from external sources around the world. It can be anything from public 

data collected by government agencies to economic trend roundups from banks and 

financial conglomerates. FES embraces open data because it is publicly accessible 

knowledge for anyone to use. In terms of business, this data can be used for predictive 

intelligence and forecasting, unveiling buying patterns of demographic groups, finding new 

opportunities for innovation, and so much more. With the advent of big data, households 

can collaborate with businesses in co-creation across the entire value chain.  

 

Open data and data science are also essential in realising a significant uptake of 

decentralised energy generation storage and sharing. FES is in discussion with different 

public and private organisations in the Netherlands, to make a positive step forward.  

 

The Jheronimus Academy of Data Science (JADS) is a unique concept in the Netherlands. 

JADS, a supporting partner of FES, is very much engaged with this topic viewing their 

involvement with scenario tools for determining most optimal solution for a neighbourhood 

and/or city. 

 

Zonatlas NL, another FES partner, is an online data platform, containing the solar energy 

potential (electricity generation and heating) of approx. 13.5 million roofs in the 

Netherlands. 

 

 
Figure 9: typical example of a Zonatlas municipality overview showing the suitability of roofs for solar energy. 

 

They provide individual households with independent information about the possibilities of 

generating energy through solar panels, possibly in combination with storage. The 

individual home data provided by Zonatlas can be consulted by an individual building-

owner free of charge via the internet. Advice on local EV charging has been added recently.  



 

      

 

 

 

Position Paper 1: Virtual Energy Plants through Energy Commons Page 31 of 40 

 

 

 

 

 

 

 

 
Figure 10: demand-supply curves 

and possible battery solutions. 

 

Individual households can firstly access the Zonatlas data base, and then combine the solar 

potential data with for example information on heat pumps. This will enable an individual 

house owner to take smart and timely decisions in making his home sustainable in an 

affordable manner.  

6.2. Open Source Community 

An initiative that will be further developed in the coming years is the 'Open Source 

Community'. FES contributes to the development of this community in which open source 

software is created in a public and common way. Individual programmers, companies, 

organisations (e.g. universities) and (local) governments work together. Due to the 

strategic importance, we explain this development below. 

 

An important function of FES is to manage the 'Open Source Community' for sharing Energy 

Commons software and its associated licenses. The basic idea behind the open-source 

model is a decentralised software development model that encourages open collaboration. 

This peer production, with products such as source code, blueprints, and documentation 

are freely available for Energy Commons. 

 

This approach allows users of the software managed by FES to study, modify, improve, 

distribute or sell it. It is a gigantic, precision-inventoried collection of technologies that 

Energy Commons with the support of FES can use. We see the availability of the source 

code and the freedom to distribute and modify it as a fundamental right that we will also 

legally seal. The goal is to build a free operating system for all features for Energy 

Commons. This approach must meet the following requirements: 

 

• Under license, anyone with the software may do what they want, including 

customisation and sales, provided that that rights are passed on to others and the 

author(s) of the software are mentioned. 

• Software issued under this license is freely available, not to be confused with free 

of charge. 

• Freely available software is software that grants users certain rights to study, 

modify and redistribute the source code. 

• Companies can use open source databases and file systems and fill in gaps with 

self-written open source applications. 

• Proposed changes must go through an approval process before being incorporated 

into a new official version. 
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• If companies want to sell this software, the buyer of such free software can copy 

the software again and in turn trade it again, which leads to a downward pressure 

on the price. 

• The commercial exploitation of freely available software is mainly based on service 

to the user, the Energy Common, rather than just on the sale of the programmes. 

 

Google, Facebook, Uber, Netflix and many others are already working this way. Amazon's 

huge cloud networks run open source on Linux, as do many other free apps. 

 

The legal framework of the Future Energy Systems guarantees independent ownership and 

management of all rights. This prevents interference and takeover.  

 

FES is commercially neutral and technology agnostic. 

6.3. TKI Urban Energy 

Within this context active collaboration is sought with the TKI Urban Energy in the 

Netherlands, which facilitates energy innovations to enable a fast transition to a 

sustainable, reliable, and affordable energy system in the urban environment and 

infrastructure.  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11: TKI: https://www.topsectorenergie.nl/tki-urban-energy  

 

Over 250 innovation projects have been started in collaboration with Dutch businesses and 

knowledge institutions over the past years. TKI aims to connect and support Dutch 

businesses and knowledge institutions in the development and application of these 

innovations. 

6.4. Charging Infrastructure Electrical Vehicles 

The price-performance ratio of electric vehicle battery systems has improved to the extent 

that the market introduction of electric vehicles has become economically viable. This trend 

will continue over the coming decade, driven by the commercial development of new 

battery technologies. Electric vehicle batteries provide a unique opportunity for the 

electricity system to store energy. This storage enables local reduction of peak loads on 

the system.  

 

https://www.topsectorenergie.nl/tki-urban-energy
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FES will seek cooperation with the Dutch independent “the Netherlands Knowledge 

Platform for Public Charging Infrastructure (NKL)”, which is a partnership dedicated to the 

rapid expansion of a cost-efficient and future-proof charging network for electric transport. 

 

 
Figure 12: https://www.nklnederland.com/ 

 

NKL is investigating with various partners the future charging plazas19. According to NKL: 

“The number of electric vehicles on our roads is growing, and with it the demand for 

charging. The challenge is to ensure all these cars can charge in the public space, problem-

free. One solution is to install charging hubs. NKL has published its ‘Guidelines’ and the 

‘Uniform Standards for Charging Plazas’ to help navigate this field”. 

 

They further state on their website: “The guidelines set out a clear step-by-step plan: from 

initiative to selection of technical solution, to tendering, licensing, installation and 

infrastructure. The Uniform Standards detail the technical and other basic criteria a 

 

 
19 Reference is made to: https://www.nklnederland.com/projecten/onze-lopende-projecten/guidelines-and-uniform-

standards-for-charging-plazas/  

https://www.nklnederland.com/
https://www.nklnederland.com/projecten/onze-lopende-projecten/guidelines-and-uniform-standards-for-charging-plazas/
https://www.nklnederland.com/projecten/onze-lopende-projecten/guidelines-and-uniform-standards-for-charging-plazas/
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charging pool must satisfy in general, and the options available in specific situations. The 

Guidelines is the first in a series under development by NKL through the National Agenda 

for Charging Infrastructure (“Nationale Agenda Laadinfra”- NAL) to help accelerate Dutch 

municipality engagement.”. 

 

 
Figure 13: source NKL: Guidelines for the realisation of charging plazas 

 

It is obvious that charging infrastructure for Electrical Vehicles should interface with other 

technology for Energy Commons mentioned in previous chapters. 

6.5. International Standards 

Commons are resources that are accessible to all members of a group or society. 

Residential end-users share these resources. In this Position paper these resources are 

energy related, but from the perspective of ‘Leave nobody behind’. One can think of 

Community Commons encompassing all aspects of the United Nations Sustainable 

Development Goals. There are various standards that enable Community Common 

benchmarking, including ISO 37120: 2018 (TC268), and the UNECE-ITU-T (SG20) 

standard. 

6.6. UN SDG context 

FES operates within the context of the United Nations Sustainable Development Goals 

(SDGs). FES’s Energy Commons team is working towards SDG 7 goal #2, increase 

substantially the share of renewable energy in the global energy mix, by setting up Energy 

Commons starting in the Netherlands. Other SDG’s that are significant for this approach 

are numbers 8, 9, 11, 13 and 17. With current technology, it is possible to generate and 

share renewable energy in suburbs and villages. Thereby facilitating inclusive and 

sustainable economic growth (SDG 8), and building resilient infrastructure, promote 

inclusive and sustainable industrialization and foster innovation (SDG 9). The importance 

for cities and communities, SDG 11, is described in the Smart City Roadmap of the Kingdom 

of the Netherlands20.  

 

 
20 The Smart Cities Roadmap Kingdom of the Netherlands has officially launched. On the 22nd of January 2019, the Smart 

Cities Roadmap has been presented to Curaçao, one of the four countries within the Kingdom of the Netherlands. It was 

officially presented to the Minister of Economic Development of Curaçao; Steven Martina in the presence of Prime Minister 

Eugene Rhuggenaath from Curaçao and Minister of Traffic, Transportation & Spatial Planning of Curaçao Zita-Jesus-Leito. 
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There is no country that is not experiencing the drastic effects of climate change (SDG 13). 

Greenhouse gas emissions are more than 50 percent higher than in 1990. Global warming 

is causing long-lasting changes to our climate system, which threatens irreversible 

consequences if we do not act. Through co-creation with scientists, government, 

businesses and the local community, SDG 17, FES will not only establish world’s first 

Energy Commons, but showcase this in a Living Lab setting to the world. For that to 

happen, we are partnering with dozens of organisations. Different businesses sponsor us. 

 

 
Figure 14: SDG goals - https://sustainabledevelopment.un.org/?menu=1300 

  

 

 

The gathering took place during the Bon Bini for Business Summit in Willemstad which was held from the 21st till the 22nd of 

January 2019. 

https://sustainabledevelopment.un.org/?menu=1300
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Disclaimer 

All rights of the approach presented in this Position paper (or Document) belong to the Future Energy 

Systems foundation (here abbreviated as FES). This document has been provided for general 

information purposes. The content or parts thereof may not be complete. The document may be used 

by the Recipient within its own organisation to further evaluate the application for potential usage, 

but may not be distributed, reproduced or used externally without the express permission of FES. 

 

FES makes no representation or warranty, express or implied, as to the accuracy or completeness of 

the information contained herein or any other written or oral communication transmitted or made 

available to the Recipient. FES explicitly disclaim all liability based, in whole or in part, on such 

information, errors herein or omissions here from. 
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Executive positions at Akzo Nobel, Nuon, and Alliander. Involved in several key industry groups of 

the European Commission and twice at the White House.  

Founder of the European Network of Cyber Security and co-founder of the Institute for Future of 

Living and the Future Energy Systems. Writer of the NL Smart City Strategy and Smart City Roadmap 

Kingdom of the Netherlands. Frequently asked international key-note speaker. 
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Navigant/Ecofys. Thijs was a former executive and CEO of KEMA, former (interim) CEO of Ecofys and 

(interim) MD & Navigant (Ecofys) Energy Practice Leader in EME.  

Currently Thijs is, amongst others, involved with Aarten Energy Solutions, Director of EnShared 

Holding, investor in EnShared & Zonatlas NL, involved with various energy transition projects.  

Thijs has been featured as a keynote speaker at numerous conferences and meetings, presenting as 

an expert on topics such as the energy transition, Smart Grid development, the role of gas as a 
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associations in the past and he is still active in national knowledge platforms.  
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Attachment 1: An example of a USE CASE questionnaire 

 

 

Future Energy Systems 

Use Case Questionnaire 

 

 

 

Please take note of the following when working on this questionnaire: 

 

A. This Questionnaire aims to describe a specefic Use Case for an Energy Common. 

B. Make sure that the answers and observations are comprehensive, concrete, detailed yet concise, and consist 

of realistic and sustainable solutions. You can add references/links for more details, but if so, please be 

precise and explain why and where the reference/link is relevant. Bear in mind that after your contributions 

we will have to link, connect, interconnect, cluster and otherwise bundle these Use Cases. Thanks for your 

understanding. 

C. Make sure that to a certain extent the answers are vendor-neutral and proprietary-neutral. 

 

Thank you in advance for your cooperation. 

 

  

Title UC 

 

 

LoRaWAN 

  

Meta-Framework Domain  

(see the visual all the way below ) 

 

 

Domain: Connectivity 

  

Date 

 

 

EXAMPLE 

 

  

Identification 

 

 

  

Name Expert 

 

 

Thijs Aarten & Bram Reinders 

  

QUESTIONS 

 

ANSWERS & OBSERVATIONS 

 

 

1.  

 

Which existing, specific use case(s) do 

you see within this high-level UC? 

 

 

LoRaWAN is the provision of community-based Internet of Things (IoT) 

through wireless broadband connection within an Energy Common. 

Connecting the Things to the Internet. This digital layer makes the 

Energy Common smart. Think of applications like Electrical Vehicle 

Charging, Solar Panels, Energy Storage, Energy Demand Response and 

Energy Exchange Solutions. But also, Home Automation applications and 

Security (secure and reliable detection and alarms) are important Use 

Cases for LoRaWAN.   

   

 

2.  

 

What is currently feasible within this 

UC? (design/architecting, operational, 

technical readiness level, 

organisational or otherwise) 

 

 

Building a community range and low power data network in an easy, 

cost effective proposition. Technology and expertise are available for 

easy deployment of private networks in Energy Common for situations 

demanding enterprise level reliability and security. 

 

An integrated chain of products and services is available for a Public 

Collaborative Network. With basic technology like a LoRa (Long Range) 
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Network Server, Hardware & Support it is possible to lay the foundation 

on which specific end-to-end solutions can grow. Gateways are placed 

as needed. Grow as you go, Use Case specific. It can be operated as a 

non-profit service – a Common. Multiple Deployment Models are 

available and can be operated simultaneously like: Private Gateways; 

Multi Tennant; Auto Scaling; FOTA (firmware updates to devices); SLA 

& Support.  

 

Passive Roaming is available for private-private and private-public using 

Roaming Contracts and a secure per-device session.  

 

Security has always been an important aspect for any wireless 

technology. LoRaWAN utilises two layers of security: one for the network 

and one for the application. The network security ensures authenticity 

of the node in the network, while the application layer of security ensures 

the network operator does not have access to the end user’s application 

data. AES encryption is used with the key exchange. 

 

 

3.  

 

 

Do you think this is also possible and 

feasible on your project? Why/Why 

not? 

 

LoRaWAN can also be made available to communities in the 

neighbourhood of the Energy Common. It is a Long-Range Wireless 

Communication Method, say up to 20 kilometres with low infrastructure 

costs and a cloud-based Network Server. It works with open and free 

frequencies, so licenses are not necessary, yet another cost savings.  

 

 

4.  

 

What do you think are the estimated 

costs to deliver/make/provide this UC? 

 

 

Cost driver for commercially available LoRaWAN software stacks is the 

number of connected end devices ranging from a few euros per device 

per year for say 1000 devices. Prices go down with mote devices, 

economies of scale. Another cost driver are the devices – The Network 

Server, Gateways & Nodes. The Network Server is the most expensive 

device and can cost up to €10k. Gateways can cost several thousands 

of euros. Nodes can cost €100 or more. A local person, company or 

community can manage all of this. Labour costs are relatively low.   

 

 

5.  

 

Which value model(s) do you see for 

(i) investors, (ii) developer, (iii) 

users/residents, (iv) neighbourhood, 

(v) country, and (vi) government? 

 

 

Value case calculations are at this stage not opportune. We need to 

adequately forecast the costs, revenues and cash flows and determine 

the appropriate discount rate. Another important step is to determine 

absolute value.   

 

6.  

 

Which business model(s) do you deem 

feasible for (i) investors, (ii) 

developer, (iii) use/residents, (iv) 

suppliers, (v) government? 

 

 

With LoRaWAN digitisation, the Energy Common is changing business 

models. Starting point for the Energy Common is to leave nobody 

behind. This requires a focus on disposable income of families. The 

companies for LoRaWAN - to be selected by the local Energy Common - 

are set to thrive in this new landscape. They need to excel in the 

application of telecommunication, digital tools and processes with a deep 

understanding of their customer’s needs. 

 

For the Netherlands and Europe, this is a perfect opportunity to 

showcase the new digital economy to promising start-ups in the energy 

transition. It could pave the way for an entire new energy economics. 

 

 

7.  

 

What do you think will be the Return 

on Investment (ROI)? How do you 

calculate that? 

 

 

ROI calculations require net profit of a fiscal year and total investments. 

These calculations cannot be made yet.    
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8.  

 

 

 

Which interdependencies would you 

highlight regarding this UC? Does it 

create extra value or not? If so, 

where? 

 

 

 

There is a great deal of interdependence between this LoRaWAN Use 

Case and all other use cases that need telecommunication solutions. One 

modern low-cost community-based Internet of Things through wireless 

broadband connection within Energy Common will push out use case 

bound telecommunication needs per application and replace it with one 

open source technology stack.    

 

 

9.  

 

Which risks would you highlight 

regarding this UC? How would you 

address those? 

 

 

LoRa Alliance™ Reports significant growth in LoRaWAN. Current 

estimates predict that 75% of all IoT solutions will be best suited for 

LoRaWAN technologies, according to Donna Moore, CEO and 

Chairwoman of the LoRa Alliance. LoRaWAN is the global de facto 

standard for IoT and quickly becoming the connectivity backbone for a 

multitude of smart city applications. 

 

Having said this, incumbents will lose revenue (growth) in the disruptive 

digital transformation. Therefore, we see protecting current interests as 

the highest risk factor. This is because incumbents (1) have a legacy to 

deal with; (2) need to co-create with new organisations which they are 

not familiar with; and (3) struggle how a closed business model can be 

renewed to develop an open, platform‐based offering.  

 

Mitigation of these risks is straightforward: building relations 

emphasizing win-win. That is where the Future Energy Systems comes 

in. 

 

 

10.  

 

Which preconditions could enable or 

facilitate risk mitigation set forth 

above, as well as stimulate the 

benefits of this UC? How would you 

address those? 

 

 

Hiring a local expert with telecommunications experience and a strong 

work ethic with the right interpersonal skillsets reporting to Energy 

Common and linking with the Government could not only mitigate the 

risk of implementing LoRaWAN, it could also put the Netherlands and 

Europe on the map as innovator.  

 

11.  

 

What other relevant remarks, 

observations or recommendations do 

you have? 

 

 

The speed at which you can send data over LoRaWAN is relatively low. 

Do not expect to send large files such as music, video, or images over 

this type of network. It is designed for IoT communication, suitable for 

sensor data packets that can be used for alarms, triggering, and 

monitoring purposes. 

 

Various paid networks can provide dedicated network or application 

servers that offer greater bandwidth, storage, and number of devices; 

additional privacy and security; and software licensing options. 

 

 

Questions only relevant if you are focusing on the Domains 4, 5, 6, 7, 9, 11 that include physical products and systems 

 

 

12.  

 

What are your views about the life 

cycle of the products/systems relevant 

in this UC? (Think about: by design, 

sourcing, production, integration, 

building, deployment, use, support & 

maintenance, upgrading or 

decommissioning) 

 

 

LoRaWAN is quickly drawing global attention as a low-power low costs 

wide area network alternative.  

 

There’s a global community of over 24,000 people in over 500 cities 

around the world making use of the open free network “The Things 

Network.” All we need is some end devices to start with, and we can 

start diving into LoRaWAN in a flash. Energy Commons can set up a base 

station, thereby providing coverage to participants and beyond.  

https://www.thethingsnetwork.org/
https://www.thethingsnetwork.org/
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LoRaWAN over time has found applications ranging from smart cities to 

industrial IoT, manufacturing, and other verticals. 

 

 

13.  

 

What will be the (positive) impact of 

this UC during its entire life cycle? 

(short, mid, long, extreme long term) 

 

 

With LoRaWAN Energy Common will be a developer of modern 

neighbourhoods facilitating (renewable energy) technology to drive 

down the costs of living for households.    

 

Thank you very much for your contribution.  

 

 

-o-o-o- 

 

 

 

 


