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1. Introduction  
 

General Context 
 

The UN's 2030 Agenda, adopted by world leaders in 2015, represents the new global sustainable development                

framework and sets 17 Sustainable Development Goals (SDGs). Our project addresses the following: 

7th| Affordable and clean energy - 11th| Sustainable cities and communities - 12th | Responsible consumption                

and production - 13th | Climate Action. 

 

Luxembourg committed to increase the share of electricity from renewable energy up to 11 % by 2020 to                  

reach EU sustainability Goals. To that end, the country enhance the creation of energy cooperatives which                

requires the implication of citizens. 

 

The concept to involve citizens in the production of their own electricity is quite new. As the grid (production                   

and distribution) of electricity in Luxembourg is mainly concentrated in the hands of one main operator a lot of                   

questions emerge. 

 

The overarching objective of our project was to work on the democratization of renewable energy in                

Luxembourg.  

 

Team presentation 
 

Four people were part of this peer group. Coming from four different countries and having very different                 

backgrounds and/or work experiences.  

 

Melek Akçadoğan, Architect,  from Turkey 

Ruxandra Florea, Structural Engineer,  from Romania 

Dorota Jasikowska, Architect, from Poland 

Christelle Adant, Communication and Local Development Consultant,from Belgium  

 

We entered the project without any theoretical or practical knowledge of the subject. Working language was                

English. 

 

Agreed project objectives and scope 
 
The main focus of our project was the concept of democratisation of the renewable energy in Luxembourg,                 

namely we looked into the solar energy production opportunities. The peer group project presentation course               

served us as a starting point to discuss our objectives, define our goals and create action plan. We also based                    

our reflexion on the results of the system thinking methods presented and tested at the SESI programme                 

workshop, on the 12th of October at the University.  
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The overarching goals of the project are :  
- Democratising renewable energy in Luxembourg.  
- Creating business plan for sustainable (reliable, affordable) PV system in Luxembourg which helps to              

communicate the proposition to potential users 
- Generating impulse for systematic change 

 
Our action plan concentrated on :  

- Analyzing the energy usages and sources of energy currently utilized in Luxembourg and PV system.               

Its weakness and advantages. Analyzing the regulation, community grid and incentives. 

- Learning about the cooperative business model and identifying  what is the right answer to 

- increase the share of electricity from renewable energy up to 11 % by 2020 

- democratizing energy in Luxembourg 

- Developing a business plan (classic model +  canva model) 

- Choosing a place for application 

 

With this project we looked into the social innovation opportunity and we aim to understand what can cause                  

an impact on the energy transition.  
 

2. Work process and methods for inquiry 

 
To progress in our work, we split the workload in four. Each of us concentrated on a specific area of interest.                     

We met live for several working sessions. Study sessions were the best way to learn more about each other, to                    

discover skills and discuss our wishes, to structure the work distribution and to share our findings.  

 

We created a group on WhatsApp and we used Google Drive to create, store and share documents, readings                  

and presentations.  

 

We had strong contacts with our peer group mentor, Jules Muller, who assumed his role in a fantastic way.                   

Sharing with us his expertise on the subject, putting us into contact with key actors in the sector and inviting us                     

to major events.  

 

We made a lot of reading on the subjects and gathered a lot of information on the internet.  

 

Field visits and events :  

- visit to PV installation EquinerCoop at Gonderange and Junglingster, the  20th of october 2019 

- Energy Transition Dialogue in Luxembourg, the 24th october 2020 

- Award Ceremony of Solar Price , EUROSOLAR, 15th November 2019,in Belval 

 

Interviews with :  

- Jules Muller, co-founder of EquiEnerCoop 

- Charel Kass, Energipark Réiden 

- Alexandre Magnette, BuildTec, Engineers specialized in PV fields installation (www.buildtec.lu) 

 

Our encounters served to discuss our findings and refocus our objectives. 

The knowledge gained gradually by each of us benefited the whole group. As there was a lot of technical                   

aspects to understand, we often contacted our mentor to confirm our right interpretation of collected               

information. 

 

Our first intention was to build the business case based on the canvas model from the 1st semester. We                   

created the structure of a business case but soon realised that we were missing the basic knowledge of energy                   
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system. Given the wide field of the theme of this project, we decided to take the time and mainly concentrate                    

on the deep understanding of the subject and the current situation in Luxembourg.  

Given our previous lack of technical knowledge on the subject, it took us much more time than previously                  

estimated to learn about it. We found it challenging to liaise our peer group project with the topics discussed                   

in the session of the 1st semester.  

 

3. Context | Current situation 
 

Definition of Energy is the capacity or power to do work, such as the capacity to move an object (of a given                      

mass) by the application of force. Energy can exist in a variety of forms, such as electrical, mechanical,                  

chemical, thermal, or nuclear, and can be transformed from one form to another. Nowadays we need energy                 

in our lives more than ever.  

 

While there are numerous sources of greenhouse-gas emissions, a major one is the use of fossil fuels. Our                  

economic activity is closely tied to their utilization. Any modern commercial transport uses fossil fuels. Any                

commercial plane that flies uses kerosene, any truck that runs uses diesel fuel, any commercial ship that                 

crosses the seas uses fossil fuel. Electricity production is also heavily based on fossil fuels, despite the steadily                  

increasing share of renewables (Lucius H.). 

 

If we look at the sources of energy for electricity production, we will realise how big is the usage of coal and                      

gas. Whenever we turn on the lights, or use our cars, or switch on our televisions, all our daily activities; we are                      

dependent on fossil fuels. Therefore we need to take more visible steps for a world that will be left to the                     

future generations. Transforming the sources of energy production from fossil fuels to renewable sources is               

the best direction for us.  

 

a. Renewable Energy 

 
Renewable energy is energy from sources that are naturally replenishing but flow-limited; renewable             

resources are virtually inexhaustible in duration but limited in the amount of energy that is available per unit                  

of time (eia.gov). Renewable energy sources can be divided into three major groups.  

 

The primary sources of renewable energy are:  

 

(1) the sun, a natural fusion reactor that produces energy through nuclear fusion;  

Examples of uses: Thermal collectors, photovoltaic solar power plants, biomass/biogas power plants, wind             

energy through geographical differences in temperature levels, etc. 

Type of energy: Electrical and thermal energy 

 

(2) the gravitational forces of the sun and the moon, the mechanical energy generated from the power of the                   

tides and waves and the wind energy (the latter in connection with different heat levels between land and sea                   

or plains and mountains);  

Examples of uses: Tidal and wave power plants, wind energy converters. 

Type of energy: Mainly electrical energy 

 

(3) geothermal energy, which originates partially from the heat generated during the formation of the planet                

and, to a much greater extent (some 80 percent), from the radioactive decay of minerals in subterranean                 

layers of the Earth. 

Examples of uses: Geothermal power plants, heat pumps, etc. 

Type of energy: Electrical and thermal energy (Matthias Gross and Rüdiger Mautz) 
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Figure1 :  Renewable Energies   (https://www.vectorstock.com) 

 

 

b. Democratizing Renewable Energy 

 
The first question we asked ourselves is ” What Is Democracy In Energy?” 

 

We can find the origins of the concept of “energy democracy” in the German climate justice movement. The                  

2012 Lausitz Climate Camp saw a number of different groups agreed on the following definition (Angel J.): 

 

“Energy democracy means that everybody is ensured access to sufficient energy. Energy production must              

thereby neither pollute the environment nor harm people. More concretely, this means that fossil fuel resources                

must be left in the ground, the means of production need to be socialised and democratised, and that we must                    

rethink our overall attitude towards energy consumption” 

 

We can consider that some terms have a big impact on democratizing renewable energy for society. These are; 

 

● Decentralization 

● Renewable Energy Use 

● Energy Cooperatives 

● Autonomy Of Country 

● Remunicipalisation 

● Easy Access To Energy, etc. 

 

Energy democracy in action has traditionally been located at the small-scale through community renewable              

energy co-operatives. However, more recent years have opened up new possibilities for energy democracy at               

the municipal and national level. We will highlight most of these terms in the following sections. 
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c. Luxembourg Situation on Producing Renewable Energy 
 

In the field of renewable energy, Directive 2009/28/EC of 23 April 2009 on the promotion of the use of energy                    

from renewable sources sets a target of 11 % renewable energy in the final energy consumption by 2020 for                   

Luxembourg. The target of 10 % renewable fuels in energy consumption in the transport sector for 2020 must                  

also be observed. 

 

Luxembourg has made considerable progress in recent years in terms of energy efficiency, renewable energy               

and the digitisation of the energy transition. These areas will be addressed briefly below. 

 

Current Situation on Energy Consumption by Source  

 

Because of Luxembourg’s central position in Europe and to the different price levels of fuels compared to the                  

neighbouring countries, Luxembourg has a high fuel consumption. We can see on the graphic below that oil                 

products cover approximately two-thirds of the entire national final energy consumption. 

 

Another issue that needs to be taken into consideration is the autonomy of the country. Luxembourg does not                  

have natural energy resources. In fact to meet rising demand for energy consumption, it has to import all of                   

the energy it needs, whether oil or natural gas. 

 

  

Figure 2: Graphic of Current Situation on Energy Consumption (statec, 2018) 

  

Current Situation Energy Supply By Type of Products  

 

Renewable energy such as biomass, wind energy and photovoltaics – the core technologies in the field of                 

electricity generation for Luxembourg – have also seen considerable growth in recent years. 
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Figure 3: Graphic of Current Situation on Energy Supply By Type of Products  (statec, 2018) 

 

d. Future Goals  of Luxembourg 
 

Luxembourg is aiming for a share of renewable energy from 11 % in 2020 to between 23 % and 25 % by 2030. 

According to the currently determined scenarios, the national expansion of renewable energy by 2030 would               

be in a range from 18.6 % to 19.8 %, in each case on the basis of the gross final energy demand, in other words                         

the total of the sectoral energy demands for electricity, heat and fuels in the transport sector (European                 

Commission). According to today's renewable energy production numbers in Luxembourg, there is still too              

much way to go. 

 

After the first call for tenders for the applications of PV systems in the last years, new announcements of                   

multiannual calls for tenders are planned from 2020 onwards, and the quantities put out to tender will be                  

significantly increased. 

 

Due to the shortage of land in Luxembourg which is needed for the surface of PV panels, effective land usage                    

needs precise analyses. These analyses must cover various aspects such as environmental protection and              

landscape protection, existing network infrastructure and commercially viable development by 2030. 

 

There are some decisions  which were taken by Luxembourg Authorities  for reaching their future goals on RE.  

 

● Streamlining further incentive effects in the field of heat from renewable energy  

● Pursuing calls for tenders for large photovoltaic systems  

● Strengthening regional cooperation  

● Cooperating with other EU Member States  

● Adapting and expanding the support schemes  

● Creating a solar and thermal land register  

● Cross-border joint projects  

● Strengthening internal consumption in the electricity sector  

● Joint calls for tenders with neighbouring countries in relation to photovoltaic capacities (European             

Commission) 
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4. The grid 

We wanted to look at the topic from different angles. We tried to analyze every element separately but also to                    

have a general overview on the whole subject. Before writing a business plan we wanted to understand where                  

are the real obstacles on the path of democratization of renewable energy in Luxembourg. One of the first                  

components we looked at was the electric grid. 

The simplest definition states that an electric grid is the transmission system for electricity. It consists of: 

● generation (usually it is a big power plant generating energy) 

● transmitting system (where after increasing the voltage to avoid energy losses, power is sent over               

long distances) 

● substations (where the voltage is reduced) 

● distribution (where the energy is sent to the consumers) 

As we can observe transmission of energy is going only one way, from top to bottom, from generation to                   

distribution. 

Another important detail related to the grid is balance of the grid. It states that the sum of the energy                    

production must equal the sum of the consumption needed and loses. If this balance is disrupted we                 

encounter power outages or so called blackouts. Demand for energy is predicted daily. Grid may be connected                 

to the house energy systems (On-grid solution) or be independent from it (Off-grid solution). Off-grid system                

does not depend on the grid facilities therefore it requires additional battery which makes this solution more                 

expensive. 

Main problems related to the grid and implementation of photovoltaic (PV) system that we identified are: 

● Introduction of many energy subsystems will make maintaining balance of the grid much more              

complex. While it is relatively easy to retain the stability of the system with big power plants, it                  

becomes much more complex with a large number of additional devices attached to the grid. 

● The grid is not ready for the amount of information that is going to be implemented in the energy                   

system. The grid will not be able to process numerous new generation devices and new electric                

appliances (for example electric cars). 

● The grid is not ready for a two way flow of energy. Generation devices will end up on the other side of                      

the electric system which is designed only as a one way flow of energy. 

● Usually there is only one grid operator. He controls the system (monopolization) which is              

contradictory to the democracy in the energy system. 

As we can clearly see the grid needs to be redesigned. It is still using technologies from passed era. To                    

understand how much it is outdated we can compare it with telecommunication network which was               

developed in a similar time frame as an electric system. Technological advancements and complexity of               

telecommunication surpasses electrical system excessively. If people from XIX century would move in time,              

into the future, they could not recognize devices and components of telecommunication system (phone,              

internet) but probably would not have problems in identifying parts of an electrical network (electric poles,                

electric meters).  

As it was even mentioned during one of our sessions energy systems now faces rigidity. Investments in large                  

infrastructures, machines and competencies. Outdated financial system and mainly “big players” in the energy              

market make it even more unstable(Dangerman et al.2013) 

There is an answer to all of these problems called Smart Grid. It is an integration of Information and                   

Communication Technologies (ICT) with the electric network. This innovative idea will introduce new ways of               
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thinking about energy. According to the idea of Smart Grid flexibility will be a key aspect of future power                   

system. 

It will change energy market, buying and selling will be more flexible and available for any customer. New                  

innovations will be introduced one of them will be blockchain concept: “Leveraging its feature of               

decentralisation, blockchain could offer alternatives to long-standing inefficiencies, vulnerabilities and losses of            

centralised solutions, relying mainly on mass-production energy infrastructure. Blockchain allows multiple           

parties to coordinate among themselves and execute transactions in an open and transparent way, with               

differences remaining according to the type of public or private architectures chosen.”(Nascimento et al., p76).               

Introduction of small actors will make it more resilient according to the theory of system resilience by                 

R.Ulanowicz (Ulanowicz et al.,2009).His theory states that system is healthy when it contains both, small and                

big elements and what is important actually the small components give flexibility to the system. Smart Grid                 

would make energy system more democratic and diverse thus strengthening the whole network. 

Moreover, in consequence of introducing digital tools with the use of small and many energy generators                

balancing of the grid will be more feasible and practical. Production of energy will shift from big power plants                   

to many small power producers. Consumer will start to produce energy becoming a prosumer (a person who                 

consumes and produces a product at the same time). 

 

 

Figure 4: Expected structural changes in the energy system(energyatlas.iea.org) 

Smart Grid will allow implementing democratization of energy on a larger scale. Main domains that we talk                 

about will change. Instead of Generation, Transmission, Distribution or Metering services we will use              

definitions like: Demand response, Distributed generation, Energy storage and electric vehicles. 

 

Figure 5: Transformation of main domains in energy system. 
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5. PV panels advantages and disadvantages. 

 
According to our findings Photovoltaic panel system has a lot of advantages: 

● Reliability, it has less failures and requires less maintenance than other renewable energy systems 

● Accessibility, price continuously decreases, efficiency of PV panels increases and new innovations are             

constantly  introduced. 

● There is no minimum or maximum size required for the PV system to be applied. It is possible to set                    

up big PV system farms, install it on the house roof or small devices like phones or computers. In case                    

of thin panels you can adjust it to any form. 

● No noise pollution 

● Low maintenance 

● No CO2 pollution, it is still an industrial product so it has environmental impacts but at the same time                   

it creates renewable energy for up to 30 years. Thin panels have energy payback time of less than 1                   

year (it takes one year to generate the amount of power that was used to produce it).(Gessert,2012). 

● Environmentally sustainable, silicon, the main raw material used for solar cells is one of the most                

abundant substances on Earth. A right management of the PV waste allows the recuperation of               

valuable materials, low emissions assure a good compromise between technical and environmental            

targets.(Fiandra et al.,2019) 

 

Disadvantages of PV system: 

● Unpredictability with power generation. It depends on weather conditions. 

● System produces energy during specific time of the day usually in between high demands. This               

influences grid balancing. When there is a shortage of production from PV system it has to be                 

immediately substituted with another source of energy (to provide that most often it is replaced with                

coal or gas generated power plant energy) 

● Lack of convenient ways to store the energy coming from PV panels. As mentioned before access to                  

sunlight is limited. It causes high production during certain timeframe. On a sunny day, solar energy                

can be produced in high quantities, in this case there is not enough storage solutions to accumulate                 

excess of this energy, causing part of it to go to waste. 

 

When installing PV system on the roof there are components which need to be taken under account for the                   

installation to be possible. We learned that elements like mansards, skylights, antennas, chimneys and              

lightning rods have a considerable impact on the feasibility of PV roof system(creating shadow and taking roof                 

space). We came to the conclusion that implementation of the PV system in the new buildings should be                  

considered already during the project phase to avoid future incompatibilities. A right solution would be to look                 

at the BIM technology where the whole project and its pieces are managed at the same time thus giving                   

complete compatibility of elements. Placement of the system and cables, size, inclination would be decided               

while the model of the building is created (all the stakeholders could participate in this phase). 
 

6. Cooperative in Luxembourg 
  

Ensuring universal access to affordable electricity by 2030 means investing in clean energy sources. Pertaining               

from the report of 2019 Europe Sustainable Development Report , we can see that the 7th goal, the affordable                   

and clean energy indicator is in stagnation. Expanding infrastructure and upgrading technology to provide              

clean energy sources becomes crucial for Luxembourg and it can take the form of a social enterprise. 

To understand better how the citizens can get involved in the democracy of energy systems, the below will                  

provide concepts and principles.  
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a. Social enterprises  

 
Social enterprises, as promoted by Muhammad Yunus (2010) are a mission-driven business approach. "A social               

business is a non-loss, non-dividend company designed to address a social objective" (Yunus 2010). This               

concept describes a business model that focuses on the provision of goods or services to (very) poor customers                  

in developing countries. Such a social business is supposed to cover all its costs through market resources, at                  

least in Yunus vision. 

Pertaining from the social innovation paper published by the European Commission (2013), social enterprises              

are directly perceived to have a role to play in social innovation, mainly because of the social mission and the                    

fact that “the value they create is necessarily shared value, at once economic and social”.  

Based on the EC, 2013 definitions, many social innovations have to do with service innovation (in services and                  

in products) described as new or improved ways of designing and producing services. These innovations are                

commonly driven by social design, which is meant to give chance to all types of people to search and conceive                    

together solutions to economic and social problems.  

Changing, or better said, transforming the energy market into a more social market, can be considered as the                  

main aspect of the “democratisation”. The social innovation in this context can be defined as having the                 

following added values (economic and social):  

Community grid: rather than being dominated by one energy supplier, the energy market monopolization can               

end by a form of citizens group interested in tackling an environmental and social issue (with less focus on the                    

profit). Their actions can contribute to raising the autonomy of the country in terms of energy production and                  

reduction of the energy import sum. 

Same tariff: rather than having different prices for industrial, private, SMB, prices should be transparent and                

accessible. The profits are meant for expanding the business or for other social activates. 

 

b. Cooperative vs civil society 
 

In the Luxembourgish legislation we identified two types of companies which could serve the democratization               

of the energy: a cooperative and a civil company. 

  

Cooperative enterprise 

● Commercial company; 

● Minimum seven partners (civils, non profit organisation.) – under the luxembourgish law a             

cooperative requires minimum two partners, but for an energy cooperative this is changed to seven               

partners; 

● Particularity:  It follows the seven values of the cooperative  

o Voluntary and Open Membership 

o Democratic Member Control 

o Economic Participation through Direct Ownership 

o Autonomy and Independence 

o Education, Training and Information 

o Cooperation among Cooperatives 

o Concern for Community  

● Variable capital, when new member joining the capital is increased; same when a member leave the                

cooperative; 

● Taxation: property tax; corporate income tax; VAT (company fiscal opaque). 

 

Civil enterprise 

● Civil purpose , non-commercial activity, such as holding and managing assets; 
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● Minimum seven partners (civils, non profit organisation); 

● Particularity: the production capacity of the installation should not go above the needs of the               

associates otherwise it will need to qualify the company as a commercial company – and modify the                 

status of the company and pay the relevant taxes; 

● Fixed capital made up of ownership shares; 

● Taxation: personal income tax; VAT (fiscally transparent company). 

 

The civil enterprise is more suitable in the event of apartment buildings. We raised the question between us                  

why the neighborhood of Cloche d’or does not have a civil enterprise to produce and use solar energy for the                    

hundreds of new building apartments newly built. 

 

Based on these comparisons, we understand the advantages of putting the bases of a cooperative in                

Luxembourg. As a result, we looked a bit more into details to see the values and characteristics of a                   

cooperative. 

 

A cooperative is defined as “… an autonomous association of persons united voluntarily to meet their                

common economic, social, and cultural needs and aspirations through a jointly-owned and            

democratically-controlled enterprise. “ (Coop International Cooperative Alliance (2015), Guidance Notes to the            

Cooperative Principles) 

 

The principals of a cooperative are: 

● Voluntary and Open Membership 

● The cooperatives are open to all persons interested and who wish to accept the responsibilities,               

commitments of a cooperation member. Being part of a cooperative is on a voluntary basis. 

● Democratic Member Control – the cooperatives are democratically managed by their members who             

participate in meetings, make policies, agree future developments and take decision; one member             

one vote 

● Economic Participation through Direct Ownership – participation is based on a price/investment in the              

capital of the cooperative. Members receive dividends depending on how many shares they bought in               

the cooperative The dividends is allocated to developing the cooperative, setting up reserves /              

contingencies. As a result, the capital of a cooperative is always evolving. 

● Autonomy and Independence – cooperatives are self-help companies managed by their members. 

● Education, Training and Information - Cooperatives provide education and training for their members,             

elected representatives, managers, and employees so they can contribute effectively to the            

development of their co-operatives.  

● Cooperation among Cooperatives – cooperatives work with local, national, regional and international            

structures with the aim to support the local entities. 

● Concern for Community – cooperatives work for the sustainable development of their communities             

through policies approved by their members. 

 

c. incentives for producing own renewable energy 
 

In case of private houses, the prime house subsidy for 20% of the investment and installation costs. Each                  

commune can have additional subsidies. 

In case of companies, the incentive is related to the feed in tariffs for energy production and injection in the                    

system with a power > than 30 kW - 100 kW and a tariff from 100 kW - 200 kW.  

The feed in tariffs are agreed and based on a regulation of Luxembourg of 23 july 2016 regarding the energy                    

production. Feed-in tariffs are guarantees for 15 years and are calculated with an annual reduction starting                

from the 1st day of injection. 
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To benefit from the feed in tariffs the producer of energy should be either a cooperative or a civil enterprise                    

and should enter into a contract with the network service operator (Enovos, Leo, etc). 

All above information are very easy to find on the myenergy.lu website. 

 

d. Cooperatives in Luxembourg 
  

Out of the 3 cooperatives that we identified in Luxembourg, two are solar energy cooperatives: EquiEnerCoop                

and TM EnerCoop. 

  

Below are some characteristics of these 2 cooperatives:  

Location:  EquiEnerCoop is located in Junglister and TM EnerCoop is located in Esch-sur- Alzette. 

Impact: social impact, fighting climate change and adding value for the sustainability goals 7,11,13. By               

participating in a cooperative, members help their municipalities in raising independence from imported             

energy coming from neighboring countries and producing locally green energy. Given the local participation in               

the cooperative, citizens help raise awareness of climate issues in their community. Another objective met by                

these two cooperatives is the return of a stable income (by dividends) to its members. 

Membership: There is no limitation in terms of membership and the costs of shares are between 25-100 E. We                   

learned that members are mainly community locals, and the numbers are continuously raising. In terms of                

members, the two cooperatives have between 85 - 180 members and increasing. 

Governance: as a general aspect of the cooperative, they both have a democratic and participatory governance                

structure make it that regardless of the share, one can only have a vote in the gathering meeting. However,                   

the dividends are directly linked to the number of shares. The principle of working is that members invest in                   

their cooperative, raise or generate capital and allocate surpluses in future projects. 

Business plan: both cooperatives produce and inject the energy into the system to energy suppliers for a                 

feed-in tariffs.  

During the interview with Jules Muller, co-founder of EquiEnerCoop, we learned that one of the “blocking                

points” in building such a cooperative was related to finding the roofs. The roofs where the solar panels are                   

owned by public institutions making the business plan more attractive in terms of renting price (1E per month). 

a) From a technical point of view, the roof’s structure and the building (up to foundation) structure need to                   

resist the extra loads due to such installations. 

b) From an investment point of view, renting the roof can be costly and will require a negotiation if it will be                      

with a private company/individual. Having access to municipalities to ask / propose renting their roofs does                

not look to be an easy mission for someone.  

Another very important challenge in building a solar energy cooperative is the maintenance during the PV                

system lifecycle. Either the cooperative has a maintenance contract, or the members have deep knowledge of                

energy systems and can quickly react in case of any technical issue. 

Discussions in our peer group made us agree that the members are well educated people who decide to                  

participate in such cooperative more for the social aspect (to support local businesses and locally produce                

green / sustainable energy) rather than seeing this action as an investment (given the low/long return rates). 

  

The 3rd cooperative that we came across was Eida (Revolt), a cooperative that does not produce the energy                  

but rather transports it. Therefore, as being a member of it, you can benefit of having and consuming the                   

energy delivered by them. The latter can happen only if the person is leaving in the area where revolt                   

distribute the energy, given the monopoly on energy distribution in Luxembourg.  
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7. From consumer to prosumer, the choice of the citizen 
 

We now have a better knowledge of the technical aspects of the production of renewable energy. We studied                  

the operating system of PV panels. We’ve learned how the grid works. We linked the concepts of democracy                  

and sustainable energy. We know what SMART GRID is and requires. In this bottom-up strategy, active                

participation of citizen/consumer in the system is a key element to reach the objective of Luxembourg’s                

National Energy and Climate Plan for 2030.  

 

Cooperative seems to be the ideal and most democratic business model for involving citizens in the energy                 

transition. Luxembourg is developing legislation favorable to the creation of energy cooperative. Cooperatives             

can now benefit from remuneration in the form of an injection tariff for the production of solar energy.  

 

Instead of being mere consumers, citizens are invited to become prosumers. A prosumer is a person who                 

consumes and produces a product. The word prosumer is a mixture of producer and consumer, coined by                 

futurologist Alvin Toffler in his book The Third Wave (1980). The term refers to individuals who are more than                   

just regular consumers and who also may have a professional interest in a company or its products and                  

services. Its first applications mainly in the IT field extended  to other contexts.  

 

By becoming prosumer in the field of energy, citizens have the opportunity to act locally and collectively for                  

the climate. The new regulation and incentives aim to remove financial and technical barriers to enable them                 

get involved in production of green electricity. 

  

At this stage, we put ourselves in the place of the consumer. In concrete terms, what choices can he make to                     

get access to renewable energy? What are the pros and cons of each choice ? What are the impact on energy                     

transition ?  

  

a. Consumers’ choice 
  

Regarding electricity, citizens have the possibility between 3 solutions. It is up to everyone to choose how they                  

wish to get involved in the energy transition : to be a consumer of green electricity, as standalone prosumer or                    

to be a prosumer in a cooperative . 

  

The consumer 
There are several electricity players in Luxembourg. Some of them offer green electricity in their packages. This                 

is the case of www.enovos.lu and www.eida.lu. The consumer who chooses a green electricity package pays a                 

little more than for non green electricity supply service. This solution brings him moral satisfaction to act in                  

favor of the planet. It’s a first step. But if we look further, we realise that electricity supplied by the operators                     

is not produced in Luxembourg. It comes from abroad, more often from Germany. So in the sense of                  

autonomy and impact on climate change, it’s not optimal. 
 

The standalone prosumer 
The consumer can decide to invest alone in a PV system. He installs PV panels on the roof of his house or in                       

his garden. He becomes a producer of his own electricity. He injects surplus production into the grid with                  

feed-in tariffs. He receives 20% subsidies for the first installation. He can expect a ROI of 3,4/4% in 15 years. 

  

Advantages: 
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The prosumer lives in autarky. He consumes what he produces. He no longer pay for electricity. He can benefit                   

from feed-in tariffs. He easily manages the project because he’s the only one on board. He makes decisions                  

quickly. He reports  to himself only.  

  

Disadvantages :  

You have to be an owner. The financial investment is substantial. The profitability of this investment is                 

counterbalanced by the fact that capacity of the PV system capacity installed is limited (under 30 kW). The                  

prosumer pays a cost of reinjecting excess production into the network. Financial benefit from the resale of                 

electricity are taxable.  

  

Technical constraints : 

The used roof must be properly oriented. The prosumer is alone in case of failure of the system and any                    

technical problem. He assumes alone cost of maintenance and renewal of equipment after 10/15 years. 

  

Observation :  

The production of green electricity in solo presents a lot of constraints. The main one is that it is not accessible                     

to everyone. It also has no significant impact on societal change. His production is not enough to cover the                   

country needs. Nevertheless, the prosumer is in much more active position. The question is what motivated                

him to go in this direction, was it financial or ecological motive? is to know if motivations which push him in                     

that direction are financial or ecological.  

  

Prosumer cooperator 

The prosumer decides to invest in a cooperative with other citizens. By purchasing a single share, he becomes                  

a cooperator and a producer of local green electricity which will be benefiting other Luxembourg citizens. He                 

can expect a ROI of 3,2 to 4,3% in 15 years. 

  

Advantages :  

The prosumer joins other investors. He is not alone. The costs are shared by all and investments is made                   

collectively. The solution is affordable for everyone. The cooperator can buy the number of shares he wants                 

within its means. He gets financial benefits from its investment. As soon as he owns one share, he has the                    

same right/role as the other members. He exercises a voice in the management of the cooperative. He                 

contributes to the energy autonomy of its region. The cooperatives can develop several projects with a                

capacity up to 500 kWc. 

  

Disadvantages :  

He is not alone in deciding. A cooperative is a real business with a board of directors, accounting, etc. All                    

decisions are made collectively. Decision making takes longer. Another disadvantage is that the cooperator              

does not necessarily produce for himself. So he may be not the final consumer. The green electricity produced                  

is injected in the grid.  

 

Technical constraints:  

As we saw previously, the grid is not ready in Luxembourg. The production of the cooperative is fed back into                    

the grid but do not directly feed the house of the cooperator. 

  

Observation :  

Cooperatives are good solutions for the democratization of renewable energy. But in terms of distribution into                

the grid everything is not yet optimized. The prosumer in a cooperative has a local and societal impact, but he                    

also can be frustrated at not being allowed to consume what he produces. Here too, the challenge is to                   

understand what drives citizens to invest in energy cooperatives, is it more for financial or ecological reasons? 
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b. Market observations 
  

Cooperative have a role to play in social innovation. They must  create economic value and social value. 

Among the principles of cooperative we have the “Concern for Community” – cooperatives work for the                

sustainable development of their communities through policies approved by their members. 

 

The strategy (new regulation and new incentives) put in place by the government to encourage individuals and                 

collective investments in PV is starting to paying itself off. New cooperatives projects are being announced all                 

over the territory. We would like to highlight trends that may have an impact on their future evolution. 

  

Non local cooperators : 

The founders of emerging cooperatives may have absolutely no connection of the region of production. In                

some cases it may be expert in coop who comes to guide and support a local group of founders. But in other                      

cases, there are purely investors looking for the best investment opportunities. The question that arises is                

whether the cooperative founded on this basis will fully play its role in terms of local and societal involvement. 

 

Time-limited  incentives : 

The advantageous feed in tariff is set for 15 years. It encourages stakeholders to invest now but what will                   

happen in 15 years ? At the end of this period it will also be the time for investment in new materials (PV                       

panels have a life cycle of 10/15 years) and new project. Would investors stay in the cooperative? As long as                    

ROI is higher than bank interest rates, yes. But what happens if the investment is not rentable? What would be                    

their decision? What impact will it have on cooperatives with a large range of non local cooperators? 

 

Outsourced management : 

New players and new functions are appearing in the green energy big market. New support structures offer                 

consultancy specializing in the management of energy cooperatives. The creation of an energy cooperative              

requires specific technical and management skills. The founders must surround themselves with experienced             

partners to start and manage the project. In some cases, cooperatives outsource essential functions of               

management. What is the impact on the dynamics of a cooperative? To what extent can a cooperative                 

delegate its management to external resources? 

 

The challenge is to ensure that these phenomena does not have a negative impact but consolidates                

management and ensures the healthy functioning of cooperatives in the long term. The coming years will tell                 

us more on how things are going and whether adjustments are needed.  

 

The current projects show the variety of combinations of local stakeholders. The information sessions for               

citizens organised by founders (i.e. in Tuntange, the 19th of november by the Regional Energie Cooperative                

LEADER Lëtzebuerg West) are a success.  It clearly shows the concerns of citizens about the planet. 

 

We have made a first analysis of the choices available to citizens to get involved in renewable energy                  

democracy. But other questions arise. What is the current problem? Are we facing a lack of cooperative                 

projects or a lack of cooperators? Who are the cooperators? Do citizens receive enough information about the                 

cooperative?  What do they need to take action ? 

  

We will work on this in the second semester. 

 

8. Project evaluation | Quality of team work 

We are a small group of four people, coming from different backgrounds. Two of us have a full time job. The                     

small size of the group had its advantages, but also some disadvantages. We believe that because of the small                   

number of people to coordinate, in some circumstances it was easier to handle the group. Arranging meetings,                 
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communication and integration did not cause any problems. We think that all of us showed determination and                 

willingness to complete the project, because we all believed that the knowledge gained from the completion                

of the project would also help us in pursuing our individual personal goals. 

We gradually built up our knowledge and understanding of the subject. We took our time to look at every                   

element separately and at the general view of the whole subject, believing that implementing system thinking                

will help us answer the project’s open questions. We were not able to finish the task of creating a business                    

plan due to lack of time and considerable quantity of information we needed to learn. We believe that having                   

a bigger group or more time could get us to the finalization of our project including this last task. 

Our biggest challenge was the amount of knowledge that we had to acquire. All of us started the project with                    

no prior knowledge of the matter. The topic required from us understanding the problems involved in the                 

subject of democratizing renewable energy in Luxembourg and at the same time focusing on a very specific                 

task, which was the redaction of a business plan for a cooperative. The extent of our research turned out to be                     

very wide and touched upon several areas, such as legislation, technical parameters and social aspects. 

An obstacle that was not affecting very much our work, but is still worth mentioning, was the fact that two of                     

the members of our group do not speak French. Although a lot of research material and data was available in                    

English, some areas were less accessible for us because of the language barrier, for example Luxembourgish                

legislature. Due to a good subdivision of the work tasks that we managed to create, this problem was easily                   

overcome. 

Two of the team members did not have the same time allocation power and their agendas were more difficult                   

to align. However, we managed to overcome this with the help of technology, by using collaborative work                 

platform (google drive) for sharing documents between us as well as working simultaneously on different               

documents (the presentation and the final report of the peer group). Conference calls and whatsapp group                

discussions eased the teamwork alignment and follow up of work.  

We also wish to mention that we own a lot of credit to our mentor Jules Muller, who was very helpful,                     

approachable and involved during the whole process. He shared with us his time, professional knowledge and                

experience and was always open for a discussion. His passion for the topic was really inspiring. 

Finally, we also want to add that in our group there was always a good atmosphere and we also shared a lot of                       

laughs and good coffees together. 

9. Conclusion 

 
The scope of our project was to work on the democratization of renewable energy in Luxembourg and to                  

understand what makes it possible and what is a hindering factor. We discovered that in every segment of our                   

research there are some obstacles on the way of introducing renewable energy on a larger scale in                 

Luxembourg. 

 

Solar energy seems to be the best option for renewable energy production but until energy system and                 

distribution system will not transform to more flexible network we cannot profit fully from this abundant                

source. Introducing new technologies and innovations seems necessary to reach energy demand and             

sustainability.  

 

Moreover regulation must evolve giving more autonomy to small actors (for example prosumers) thus              

enabling realization of renewable projects on a substantial scale. More democratic approach to the energy               

system and market is required in order to implement environmentally friendly renewable solutions. 

 

 
 

Democratizing renewable energy. The role of citizen cooperatives in the energy transition.                       16 



Certificate in Sustainable Development and Social Innovation. University of Luxembourg. 

 

 

Cooperatives model seems to be the best answer but the open question is how to facilitate access to                  

cooperative and encourage citizens to get involved. Transforming energy system should be based not only on                

technical and financial changes but also on the contribution from citizens. This participation should consist not                

only of becoming an active part in the production of energy but also in consciously understanding the impact                  

we have in the system and environment.  

 

As it can be observed from our report we associated course sessions with several issues of our project. First of                    

all we looked at it from the system thinking point of view. In consequence without concentrating only on one                   

question we were able to identify several rigidies in the energy system and main drawbacks in democratisation                 

of energy system in Luxembourg. Sessions about social business and leveraging business and finance for social                

and environmental impact showed us how business may influence the society and this allowed us to look at                  

the energy market and cooperatives with more awareness and comprehension. We understood that when we               

do not have a social approach to the cooperatives they might become only a tool for profit making.                  

Cooperative principles correspond with the idea of social learning, self governance and co-responsibility of              

citizens, therefore session about transforming the economy and society in sustainability was very helpful to us.                

We could better understand the idea of systemic change. 

 

 

 

------------------------------------------------------------------- 
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Web sites : 
The enquiring method for this part was reading (see references below), web sites consulting among them :                 

www.myenergie.lu, www.rescoop.eu , www.guichet.public.lu , www.nyuko.lu, www.energiepark.lu, ... 
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