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Vision



Democratization of the energy sector

а) Energy system of today б) Energy system of the future





Open and Voluntary Membership

Democratic Member Control

Members' Economic Participation

Autonomy and IndependenceEducation, Training, and Information

Cooperation Among Cooperatives

Concern for Community

Energy communities – a tool in the arsenal of policy 
makers to facilitate decarbonization



Creating a level playing field through legislation

1. European Commission, “Directive (EU) 2019/944 of the European 
Parliament and of the Council of 5 June 2019 on common rules for 
the internal market for electricity and amending Directive 
2012/27/EU,” 2019. 

2. European Parliament, “Directive (EU) 2018/2001 of the European 
Parliament and of the Council of 11 December 2018 on the 
promotion of the use of energy from renewable sources,” 2018. 



Types of energy communities

• Sector: Electricity, heating, cooling

• Energy source: Renewable energy

• Location: Members must be in close proximity to 

energy projects

• Activity: Generation, consumption, distribution, 

storage, trading, sharing, aggregating

Renewable energy communities

Market



Types of energy communities

• Sector: Electricity

• Energy source: All electricity sources

• Location: No geographical constraints

• Activity: Generation, consumption, distribution, storage, 

trading, sharing, aggregating, energy efficiency services, 

electric vehicle charging and other

Citizen energy communities

Markets



Jointly acting renewables self-consumers

Types of energy communities

• Sector: Electricity, heating, cooling

• Energy source: Renewable energy

• Location: In the same buildings

• Activity: Generation, consumption, distribution, storage, 

trading, sharing, aggregating.



Decarbonizing the heating sector with 
heat pumps and PV generators



Heat pumps are on the rise

Europe Netherlands



We can power heat pumps with renewable 
energy



Is it economically feasible?



• Building: Municipality of Karposh, Skopje, 

• Size: 7 apartments

• Envelope: Renovated, new improved thermal insulation

• Heating: Old heating system, assumed resistive heating

• The challenge: Assess the feasibility of installing collective PV 

and substituting the resistive heaters with inverter heat 

pumps

The case study – decarbonize the heating of a typical 
building in North Macedonia



Jointly acting renewables self-consumers

The case study – decarbonize the heating of a typical 
building in North Macedonia



Assess the size of 
the heat pumps of 

each household

Design collective PV 
system and test 

different sizes of PV 
generators

Analyze technical, 
economic and 
environmental 

benefits

The case study – decarbonize the heating of a typical 
building in North Macedonia



Assessing the size of the heat pumps of each 
household



The questions of interest

• How much should the community invest?

• How does it affect the energy balance of the building?

• What are the cost savings of the community?

• What is the payback period of the investment?



Designing a collective PV generator

How much should the community invest?



Designing a collective PV generator

How does it affect the energy balance of the building?



The economics of heat pumps + collective PV

What are the cost savings of the community?



The economics of heat pumps + collective PV

What is the payback period of the investment?



V.Z.Gjorgievski, S. Cundeva, N. Markovska, G.E. Georghiou, “Virtual net-billing: a fair energy sharing method for collective self-consumption”, Energy, 2022.

Energy sharing in energy communities



Energy sharing in energy communities

Energy imports

Energy exports

Individual self-consumption

Shared energy

V.Z.Gjorgievski, S. Cundeva, N. Markovska, G.E. Georghiou, “Virtual net-billing: a fair energy sharing method for collective self-consumption”, Energy, 2022. (accepted, in production)



Benefit of cooperation through energy sharing

V.Z.Gjorgievski, B. Velkovski, S. Cundeva, “Quantification of the Shared Energy in Energy Communities”, IEEE ISGT Conference in Novi Sad, 2022. (submitted)

Self-consumption in case of no cooperation

Benefit of cooperation
Self-consumption in case of cooperation



Conclusion

• A new paradigm of the energy system is on the rise

• Heating is challenging to decarbonize, but economically and technically feasible

• For a typical building in Skopje replacing resistive heaters with heat pumps and installing a 

collective PV generator yields:

• A payback period of around 5 years

• About 70% reduction in energy demand

• Significant cost savings and improved comfort

• A suitable legislative framework should be established


