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Abstract

The dissertation explores the potential for implementing peer-to-peer (P2P) electricity
trading, which aims to support the decentralization of Georgia’s energy system and
establish a regulatory framework necessary for sustainable development. The research is
based on global trends, which include the decarbonization of energy systems,
digitalization and the promotion of local energy markets.

Traditional energy models, which provide for the unilateral supply of electricity to
consumers, no longer meet modern demands. Technological advancements and the
availability of renewable energy sources offer new opportunities, allowing consumers to
become producer-consumers (“prosumers”) and actively participate in energy markets.
This decentralized approach combines local resources, increases the efficiency of the
energy system and reduces transmission losses.

Technological foundations such as blockchain and “smart” technologies are of particular
importance for the development of decentralized models. Blockchain technology, which
uses digital protocols, ensures the automation, transparency and security of transactions.
“Smart” meters and artificial intelligence allow prosumers to optimize their own
production and consumption, promote competition in the market and the energy
independence of the local community. The P2P trading model offers new opportunities
for sustainable development for the Georgian energy sector, which will strengthen energy
security and facilitate fulfillment of global climate commitments.

The study aims to conduct an in-depth researh of the implementation of the P2P
electricity trading model in Georgia, especially in the area surrounding Lake Bazaleti,
based on a pilot project that involves testing the concept of microgrids and the formation
of a local energy market. The project combines the use of solar, wind and biomass energy,
as well as electricity storage batteries, which will allow producers and consumers to trade
electricity directly with each other. The study explores the synergistic potential of
blockchain and microgrid systems, which will optimize energy generation, storage and
consumption. The integration of blockchain technology in the project will ensure the
automation of the trading process and transparency of transactions. Technological
innovations, such as “smart” contracts and automated pricing, will increase market
flexibility and operational efficiency. In addition, the model is compatible with European
energy strategies, which aim to promote energy independence and the transition to
renewable energy.

The P2P model also contributes to energy security. When consumers generate and
purchase electricity locally, their dependence on the central system decreases, which
increases the resilience of the local system and reduces the technical, financial and
geopolitical risks associated with supply. The pilot project envisages the active
involvement of the local population, which will contribute to the local economy and the
creation of additional sources of income for “prosumers”. The use of an energy
management system will allow consumers to offer ancillary services to the local and
central electricity grids through demand response, which will increase grid stability and
efficiency of electricity consumption.

The pilot project emphasizes active local community involvement, boosting the regional
economy and creating additional income streams for prosumers. Energy management
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systems allow participants to provide ancillary services to local and central grids,
improving stability and efficiency.

The development of decentralized energy models requires the establishment of a
regulatory framework for P2P trading and the adaptation of existing legislation. The study
considers international practices and Georgia's specific context, providing
recommendations for creating a suitable legal and technological framework for the
market. Regulations should ensure the protection of consumer rights while creating
appropriate economic incentives for renewable energy adoption.

Based on international experience, the dissertation presents best practices and potential
challenges. The research combines a literature review with technical, financial, and legal
analyses to assess the socio-economic impact of the P2P model. The findings indicate that,
with the right regulatory framework in place, the P2P trading model can provide
significant support for Georgia's energy transition, strengthen local energy communities,
and contribute to achieving sustainable development goals.

The study advances the knowledge of decentralized energy systems and offers practical
recommendations to Georgian policymakers. The proposed framework will not only
support the achievement of the country's sustainable energy goals but also enhance public
engagement mechanisms and ensure energy accessibility for all stakeholders.
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