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[bookmark: _Toc210996396][bookmark: _Toc210996560]Executive Summary
For Serbia, which is striving for energy independence and meeting its climate commitments, the strategic choice between building its own nuclear power plant (NPP) and purchasing electricity abroad is one of the most critical.
Electricity imports (especially within the integrated European ENTSO-E system) offer an immediate solution to the capacity shortage problem, avoid colossal capital expenditures (CAPEX) and relieve Serbia of the burden of long-term nuclear waste (RW) management. 1
However, domestic generation (including nuclear power) is key to long-term energy security, independence from wholesale market price volatility, and, ultimately, to reducing overall energy system costs. Analysis shows that a system including nuclear generation may be more cost-effective than one based entirely on renewable sources due to the high associated costs of backup, balancing, and energy storage.
The final decision should be based on three key criteria: System Cost Economics, Level of Energy Independence and Geopolitical Risks , and not just on a comparison of the Levelized Cost of Electricity (LCOE) from different sources.
[bookmark: _Toc210996397][bookmark: _Toc210996561]1. The European energy system as a strategic alternative
[bookmark: _Toc210996398][bookmark: _Toc210996562]1.1. Single Energy Space and ENTSO-E
Serbia is part of the larger European energy architecture, specifically the European Network of Transmission System Operators for Electricity (ENTSO-E). Integration into this system allows countries without sufficient domestic capacity to purchase electricity from abroad, providing a direct alternative to national construction.
Advantages of the European energy system:
· Reliability and Security: The European system is considered safe and secure. Strengthening regional integration and the creation of new interconnectors are priorities for the Western Balkans and are seen as key to ensuring supply security and reducing dependence on coal.
· Risk mitigation: For Serbia, purchasing energy from abroad means immediately eliminating the risks associated with an acute shortage of qualified personnel and problems with long-term management of spent nuclear fuel and radioactive waste, which are a serious obstacle to the nuclear program. 1
· Flexibility: Having powerful interconnectors allows countries with small power grids to quickly respond to fluctuations in supply and demand by using the spare capacity of their neighbors.
[bookmark: _Toc210996399][bookmark: _Toc210996563]1.2. Economic and systemic disadvantages of imports
While the European market provides physical security of supply, it does not guarantee financial stability and price predictability:
· Price Volatility: European wholesale electricity markets (ENTSO-E) exhibit high volatility, and external shocks (such as the war in Ukraine or gas supply problems) have a strong impact on domestic wholesale prices in the region. Imports make Serbia vulnerable to these external price fluctuations.
· Dependence on neighbors: In times of crisis (such as gas shortages or droughts that limit hydroelectric power), exporting countries may restrict supplies to meet their own demand, prioritizing national energy security. 2
· Limitation for large nuclear power plants: According to IAEA guidelines, a single power unit connected to a regional grid should not exceed 5–10 % of the total installed capacity of the grid. For Serbia, where the domestic market is relatively small, this limitation can only be overcome through strong integration with regional interconnectors.
[bookmark: _Toc210996400][bookmark: _Toc210996564]2. Economics of the issue: Cost comparison
The decision to build or import must take into account not only the LCOE but also all associated system costs.
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· LCOE of Nuclear Energy (Build): Nuclear energy, despite its high initial capital expenditure (CAPEX), demonstrates long-term competitiveness compared to other sources, especially when it comes to low-carbon generation. 3 The average cost of electricity (LCOE) for new nuclear power plants is estimated to be in a wide range (e.g., from 13.6 to 49.0 eurocents/kWh).
· LCOE of Renewables and System Costs: Although the LCOE for solar and wind energy has declined, these sources are intermittent. Their growing share in the system entails a sharp increase in system costs for balancing, backup, energy storage, and grid expansion. 3 A nuclear power project (especially small modular reactors, SMRs) can be more profitable than a portfolio of renewables if energy storage costs are taken into account.
· Conclusion: The analysis shows that an energy system that includes nuclear generation as baseload power is more resilient and ultimately less costly than a system without it. 3
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2.2. The threat of coal generation and the role of CBAM
The Serbian economy is 85% dependent on fossil fuels, primarily coal. 4 This factor makes the strategy of importing or constructing nuclear power plants even more pressing:
· Carbon pricing: Coal-fired power plants in the Western Balkans will become unprofitable in the near term due to the need to comply with strict pollution requirements and the introduction of the European Carbon Border Adjustment Mechanism (CBAM).
· Economic imperative: The decommissioning of coal-fired capacity must be accompanied by the rapid introduction of replacement generation. Otherwise, Serbia's dependence on imports will increase sharply, leaving it vulnerable to political and price shocks in the region.
[bookmark: _Toc210996403][bookmark: _Toc210996567]3. Decision-making criteria: Build or buy?
For Serbia, the decision must be made based on weighing three key criteria 2 :

	Criterion
	"For" the construction of a nuclear power plant
	Against the construction of nuclear power plants (in favor of imports)

	Energy Security (National Position)
	High independence: Provides baseload generation for up to 60–80 years. 5 Reduces dependence on imported gas and coal. 4
	Low risk: Avoids the burden of 100-year nuclear fuel cycle, waste, and decommissioning obligations. 1

	Financial and system costs
	Long-term stability: Predictable and low operating costs. Reduced system costs (backup, storage) typical of systems with a high share of renewable energy sources. 3
	No CAPEX: No need for initial multi-billion dollar investments and borrowing. 2

	Technologies and competencies
	Industrial development: Localization and TTL create jobs, improve personnel skills, and develop high-tech industries (multiplier effect). 2
	Quick Start: Immediately fills the energy gap. It doesn't take 10–15 years to build up domestic nuclear infrastructure and personnel. 6



[bookmark: _Toc210996404][bookmark: _Toc210996568]4. Strategies implemented by other countries
Some European countries have chosen the path of either complete dependence on imports or hybrid models that exclude their own construction:
· Total Dependency (Import): Countries such as Luxembourg and Malta exhibit almost 100% dependence on energy imports, using it as their main energy supply strategy.
· Regional Partnership (Co-Ownership): Serbia is considering purchasing a minority stake in the Paks II Nuclear Power Plant in Hungary ( a Russian project). This would allow it to obtain energy without having to build its own facility and face domestic public unrest.
· Joint ownership model of nuclear power plants (Krško): Slovenia and Croatia jointly own the Krško Nuclear Power Plant, with each country committing to 50% of the energy and 50% of the waste. This example demonstrates that regional cooperation in nuclear power generation is a feasible, albeit politically challenging, strategy.
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For Serbia, electricity imports are merely a temporary solution that doesn't alleviate, but merely postpones, long-term structural problems. A strategy of completely abandoning domestic construction in favor of imports threatens the country's energy sovereignty and makes it vulnerable to external political and market factors.
The most sustainable and cost-effective approach for Serbia is a hybrid model that includes:
1. Construction of nuclear power plants: Use of own baseload generation (probably SMR for better compatibility with small power grids 12 ) to ensure energy independence and launch systemic economic development.
2. Regional cooperation: Maintaining the option to purchase shares in regional projects (e.g. Paks II) to further hedge risks and ensure supply flexibility.
3. Development of the domestic market: Parallel investment in renewable energy sources, strengthening of interconnectors and modernization of the grid (ENTSO-E) to increase its reliability and resilience to voltage fluctuations, which is a prerequisite for the safe connection of nuclear capacity. 2
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