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The revival of nuclear energy in Serbia represents a strategic shift driven by a projected fourfold increase in energy consumption by 2050. Lifting the moratorium, which has been in effect since 1989, is the first and key step in implementing the country's long-term energy strategy. Serbia is actively negotiating with several leading global players, including Russia, South Korea, and France, using a multi-pronged approach to secure the best possible terms.
The most attractive proposal currently appears to be from the Russian corporation Rosatom, which offers a full range of services—from design to financing and waste disposal. However, this choice is fraught with significant geopolitical risks, given Serbia's integration into the European Union. Project financing is the main barrier, and the offer of preferential loans from the supplier country could be a decisive factor.
Serbia's national industrial base does not yet have sufficient capabilities to build nuclear power plants, making it entirely dependent on foreign contractors. However, the country has a strong scientific and regulatory base, centered on the Vinča Institute of Nuclear Sciences and the Directorate for Radiation and Nuclear Safety. Potential public protests, which could arise from the already strong environmental and anti-corruption movements, pose a significant risk to the project. The success of the program will depend on the Serbian government's ability to balance economic, technological, and political risks, as well as on effective dialogue with society.
[bookmark: _Toc210589787]1. Strategic Revival of Nuclear Energy in Serbia: Foundations and Motivations
1.1. Lifting the Moratorium: Timeline and Legal Basis
The revival of nuclear energy in Serbia began with the adoption of a fundamentally important piece of legislation. In November 2024, the Serbian Parliament adopted amendments to the Energy Law, officially lifting the 35-year moratorium on the construction of nuclear power plants. 1 This ban was introduced in 1989 in the former Yugoslavia following the Chernobyl disaster. 3 The new legislation not only repeals the old ban but also creates a modern regulatory framework encompassing safety standards, environmental requirements, and international best practices. 1
In addition to lifting the ban, the amendments provide for the creation of a Directorate for Nuclear Energy Development and the development of a Peaceful Uses of Nuclear Energy Program in partnership with the International Atomic Energy Agency (IAEA) and European institutions. 1 This demonstrates the Serbian government's commitment to complying with global standards and requirements, which is critical for the implementation of such a large-scale project. Lifting the moratorium, which has long symbolized the country's transition away from nuclear energy, is not just a one-time decision, but a fundamental shift in the country's long-term development strategy. It signals that the government views energy security as a top priority, justifying the associated risks.
1.2. Serbia's Energy Strategy: Reasons for Choosing Nuclear Energy
The main driver for returning to nuclear energy is the projected sharp increase in domestic consumption. Energy consumption in Serbia is estimated to quadruple by 2050. 4 This growth is driven by the country's dynamic economic development: GDP grew by 3.8% in 2023 and by 3.9% in 2024, significantly exceeding the average growth rate in the European Union. 5
In this context, nuclear energy is seen as a key tool for ensuring long-term energy security, diversifying energy sources, and achieving decarbonization goals. 6 Unlike renewable energy sources, which are intermittent, nuclear power plants provide stable, low-carbon baseload generation, which is essential for sustainable development. 9 The projected growth in consumption not only creates an urgent need for new sources but also makes Serbia an extremely attractive market for foreign investors, who see the country as a guaranteed long-term demand.



Table 1: Chronology of events related to the revival of nuclear energy in Serbia
	Date
	Event
	Description and meaning
	Source

	July 2024
	Signing of a memorandum of understanding
	Five Serbian ministries and 20 scientific institutions and companies signed a memorandum on the development of nuclear energy. The event was called "the beginning of a public debate." 6
	6

	September 2024
	Contract with EDF and Egis
	The Serbian Ministry of Mining and Energy has contracted French companies to conduct a preliminary technical study. 6
	6

	November 2024
	Lifting the moratorium
	The Serbian Parliament adopted amendments to the Energy Law, lifting the 35-year ban on the construction of nuclear power plants .
	1

	September 2025
	Signing of memorandums with KHNP
	South Korea's Korea Hydro & Nuclear Power (KHNP) on cooperation in the field of nuclear energy and hydrogen technologies.
	7

	September 2025
	Beginning of negotiations with Rosatom
	Serbian authorities and Rosatom have begun serious negotiations on a nuclear power plant construction project.
	4
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2.1. Comparative Analysis of Reactor Technologies: SMRs versus Large Nuclear Power Plants
Serbia is considering two main technological options for its future nuclear fleet: traditional large reactors such as the VVER-1200 and small modular reactors (SMRs). 4 The choice between these technologies represents a tradeoff between economies of scale and economies of scale.
Large reactors such as the VVER-1200 offer significant economies of scale, making them more cost-effective for large power systems. However, they require enormous capital investment, estimated at between $5,500 and $8,100 per kW of installed capacity, amounting to billions of dollars per unit. 13 Such projects carry significant financial risks associated with long construction periods and the need for colossal financing. 14
Small modular reactors, on the other hand, offer greater flexibility and lower upfront costs (the absolute cost of a single unit can be less than $1 billion). 14 Their main advantage is their modular design and the possibility of serial factory production, which should reduce costs and shorten construction time. 16 SMRs also feature passive safety systems, which simplifies their operation and financing, making them suitable for countries with less developed power grids. 15 However, the commercial viability of SMRs has not yet been proven. Some studies suggest that their LCOE (levelized cost of electricity) may be higher than that of alternative sources. 14 For example, a large SMR project in the US was canceled in 2023 when its estimated cost increased from $5.3 billion to $9.3 billion. 12 Their economic viability directly depends on the establishment of large-scale serial production, which remains a theoretical advantage for now.
Table 2: Overview of Serbia's international agreements on nuclear energy development

	Partner
	Company
	Agreement type
	Focus of cooperation
	Status
	Source

	Russia
	Rosatom
	Negotiation
	Full cycle: design, construction , fuel, maintenance, waste disposal, preferential lending. Possible reactors: WWER-1200, RITM-200, RITM-400. 4
	The initial stage of serious negotiations. 4
	4

	South Korea
	KHNP
	Memorandum of Understanding (MoU)
	Training of personnel, exchange of technical knowledge, development of training programs on nuclear technology, safety and regulation. 7
	Signed in September 2025. 8
	7

	France
	EDF, Egis Industries
	Research contract
	Conducting a preliminary technical study on the potential for the use of civil nuclear energy in Serbia. 6
	The study is complete. 10
	10



2.2. Review of international agreements and cooperation
Serbia is actively pursuing diplomatic efforts to attract international partners and create competition among them. This allows it to gain access to advanced technologies and secure more favorable terms.
The most serious negotiations are underway with the Russian state corporation Rosatom. 4 According to analysts, Rosatom's proposal is the most comprehensive, as it covers all aspects of the project: from design and construction to nuclear fuel supply, maintenance, and waste disposal. 4 Rosatom can also provide preferential financing, which is a decisive factor for a project of such capital intensity. 4
Cooperation with South Korea was formalized in September 2025, when the Serbian government signed two memorandums of understanding with Korea Hydro & Nuclear Power (KHNP). These agreements are aimed at developing competencies and training personnel, sharing technical knowledge, and assisting in the development of training programs. France , through EDF and Egis, played a role in conducting a preliminary technical study of the country's nuclear energy potential.
Rosatom's proposal, which includes preferential financing, addresses two key issues facing Serbia: a lack of experience in the nuclear industry and the enormous financial costs. This aspect makes the Russian proposal more attractive in terms of its comprehensiveness, but it also creates a geopolitical contradiction. Serbia aspires to EU membership, which implies legislative harmonization and, potentially, adherence to sanctions against Russia. The EU has previously attempted to limit Rosatom's participation in the Paks II project in Hungary. Similar pressure could be exerted on Serbia, posing a significant risk to the project.
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3.1. Supervisory and regulatory authorities: Competence and tasks
The primary oversight body in Serbia is the Serbian Radiation and Nuclear Safety Directorate (SRBATOM), which was established as a separate and independent regulatory body. Its powers include issuing, suspending, and revoking licenses, developing response plans for nuclear and radiological emergencies, and informing the public. SRBATOM also cooperates with the IAEA and other government agencies, which is essential for compliance with international standards.
The Anti-Corruption Agency (AKA) plays a key role in ensuring transparency and oversight of budget-funded projects. 21 The AKA is an autonomous and independent state body, reporting to the National Assembly of Serbia. Its mandate covers preventing conflicts of interest, overseeing income declarations, monitoring financing, and assessing corruption risks in various sectors. 22 Although its role in the nuclear sector is not explicitly mentioned, the agency's mandate extends to major public projects, making it a potentially important player in the implementation of the nuclear energy development program.
3.2. Potential of Serbian engineering and construction companies
Serbia's national industrial sector has extensive experience in energy and infrastructure construction, but lacks direct expertise in nuclear energy. Large companies such as Energoprojekt have extensive experience in the design and construction of hydroelectric and thermal power plants both in Serbia and abroad. Kodar Energomontaža specializes in energy and renewable energy projects, including the construction of solar and wind power plants. Elektromontaža has expertise in the construction of substations and overhead power lines up to 400 kV, which is critical for connecting the future nuclear power plant to the grid .
The presence of these companies means that Serbia has the necessary infrastructure to carry out the non-nuclear portion of the project, including civil engineering, installation, and grid integration. However, the lack of experience in the construction, installation, and management of nuclear facilities means that Serbia will be entirely dependent on a foreign general contractor for turnkey project implementation. This could limit the economic impact on the national economy, as local companies will likely act as subcontractors rather than key partners.
3.3. Status of production capacities
Regarding equipment manufacturing, Serbia has no companies specializing in the production of components for nuclear power plants. An example of a large industrial enterprise is the HBIS GROUP Serbia Iron & Steel plant, which produces steel products. However , the production of specialized components for nuclear power, which require the highest quality and safety standards, will be entirely dependent on the supplier country. This underscores Serbia's dependence on foreign partners not only for technology and financing, but also for the production chain.
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4.1. Comparative Cost and LCOE of Nuclear Projects
The capital costs of building nuclear power plants are colossal. Estimates place the average construction cost of a large reactor, such as a VVER-1200, at around $4,747 per kW , while the full cost can range from $5,500 to $8,100 per kW. In absolute terms, this amounts to billions of dollars per unit. By comparison, the Krško 2 project in neighboring Slovenia, which includes 1,000 MW reactors, is estimated to cost at least €9.3 billion .
The economic evaluation of small modular reactors (SMRs) remains complex. Although their absolute cost is lower ($1 billion per unit), their levelized cost of electricity (LCOE) may be higher than that of alternative sources. 14 The economic viability of SMRs depends on their mass production, which has not yet been established.
Table 3: LCOE and Capital Cost Comparison: SMR vs. WWER-1200




	Indicator
	Large reactors (WWER-1200)
	SMR
	Source

	Capital costs ($/kW)
	~4,747 (average), up to 8,100 (including financing). 13
	Tens to hundreds of percent higher than that of large reactors, but depends on serial production. 14
	13

	LCOE ($/MWh)
	43.8–82.5. 29
	May be higher than alternative sources; depends on serial production. 14
	17

	Absolute cost ($ per block)
	5–10 billion. 13
	Less than 1 billion 14
	14



4.2. Financing mechanisms
, Rosatom's offer of a "preferential loan" is a key factor that could decide the outcome of the competition.
Although Serbia receives significant financial assistance from the European Union (e.g., €325.2 million for environment and energy projects), these funds are not earmarked for nuclear energy development. 31 The World Bank recently changed its policy on financing nuclear projects, but no specific funding announcements for Serbia have yet been made. 33 Historically, large nuclear projects have been financed primarily by state-owned export credit agencies rather than private capital. 33 The lack of similar offers from Western partners (EDF, KHNP) makes their position less competitive, despite their technical capabilities. Rosatom's offer of a preferential loan is a key factor that could determine its victory in the competition. This financial aspect could outweigh any technological or geopolitical risks.
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5.1. Status of the Vinča Institute and the new nuclear technology center
The Vinča Institute of Nuclear Sciences is a central scientific institution with a long history of nuclear research, dating back to 1948. 34 In 2019, long before the moratorium was lifted, an intergovernmental agreement was signed with Russia on the construction of a Center for Nuclear Science, Technology, and Innovation. 35 This center is intended for peaceful use, primarily in medicine and agriculture. 36
The creation of such a center was a strategic move aimed at reviving nuclear expertise without directly violating the moratorium in effect at the time. The institute created a special Nuclear Energy Commission to promote the development of knowledge and resources in this area. 37 At the same time, the institute's director emphasizes the need to invest in young specialists and collaborates with the South Korean institute KAERI for their training, confirming a multifaceted approach to human resource development. 38
5.2. Production of medical isotopes: Current status and prospects
The Vinča Institute's Radioisotope Laboratory is a unique center in Serbia, registered by the Ministry of Health for the production of radiopharmaceuticals. Since 1971 , following the demise of the nuclear energy program, the laboratory has focused on the development and production of radioactive substances for medicine and industry. It produces radioisotopes for diagnostics and therapy, collaborating with international organizations such as the IAEA and CERN .
Although existing expertise in medical isotope production provides a solid scientific foundation, it does not fully meet the requirements for the construction and operation of nuclear power plants. Modern medical isotope production technologies are increasingly shifting from nuclear reactors to accelerators, which offer advantages in terms of safety and cost. 40 Thus, existing experience is a starting point, but a large-scale energy program will require extensive training and technology transfer from a foreign partner.
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6.1. Analysis of current and future legislation
The amendments to the Energy Law adopted in 2024 represent the first step in creating a regulatory framework for nuclear energy. 3 The next stage is the development of a Program for the Peaceful Use of Nuclear Energy. Regulatory harmonization with European standards is a key element of the strategy, as it relates to Serbia's EU accession process. 6
6.2. Risks associated with public protests
The materials presented make no direct reference to anti-nuclear protests, but there is a context for mass environmental and anti-government demonstrations. The most notable of these were protests against Rio Tinto's lithium mining project and demonstrations sparked by the collapse of the canopy at the Novi Sad train station .
, and corruption—could easily be applied to the nuclear power plant project.
6.3. Overview of key civil society leaders and movements
The leaders of the environmental movement are Aleksandar Jovanović, known as "Čuta," and activists from the "Ne damo Jadar" group. 44 The "Ecological Uprising" (Ekološki ustanak) movement, led by Jovanović, has demonstrated a capacity for large-scale mobilization and civil disobedience, including roadblocks. 43 Their main message is to protect national interests from exploitation by foreign corporations and to combat corruption at the highest levels of government.
6.4. Analysis of the potential of protests
The risk of protests against the nuclear project is very high. Although a direct anti-nuclear movement has not yet emerged, existing environmental organizations possess the necessary infrastructure, experience, and leadership to quickly mobilize the public. If the project is implemented with a partner perceived as geopolitically "inconvenient," such as Russia, it could catalyze mass protests similar to those seen in 2024–2025. The Serbian government has already demonstrated sensitivity to public opinion on the Rio Tinto issue by proposing a referendum. 42 This precedent could be used to mobilize protests against the nuclear program.
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7.1 Synthesis of main results
Serbia is at an early but decisive stage in reviving its nuclear industry. The motivation is clear: ensuring long-term energy security in the face of projected consumption growth. The lifting of the moratorium, the development of a regulatory framework, and active negotiations with international partners indicate a firm commitment to moving forward. Rosatom's proposal, including a full cycle of services and financial support, is the most comprehensive and most likely to be accepted. However, Serbia faces significant challenges, including enormous financial costs, complete dependence on a foreign contractor, and the risk of public protests that could complicate or even halt the project.


Table 4: Key risks and opportunities for the Serbian nuclear power plant construction project

	Category
	Risk / Opportunity
	Grade
	Ways to minimize/use
	Source

	Political
	Risk: Conflict with the EU over Russian participation.
	High
	Consideration of a consortium involving European/US companies; demonstration of compliance with EU standards.
	4

	
	Opportunity: Strengthening energy independence.
	High
	Using nuclear power plants to diversify energy sources, reduce dependence on imports and improve energy security.
	6

	Financial
	Risk: Huge capital costs and lack of experience in financing.
	High
	Development of a comprehensive financial model, using various sources of financing (government loans, private investments).
	13

	
	Opportunity: Obtaining a preferential government loan.
	High
	Using Rosatom's offer of preferential loans as a key factor in launching the project.
	4

	Technological
	Risk: Lack of national competence in construction.
	High
	Training of personnel and creation of joint ventures with foreign partners for gradual transfer of knowledge.
	7

	
	Opportunity: Access to advanced technologies (SMR).
	Average
	Using SMR to provide flexibility and reduce capital costs for individual units.
	12

	Social
	Risk: Public protests based on environmental and anti-corruption issues.
	High
	Conducting public campaigns, open dialogue with society, ensuring full transparency of the project.
	42



7.2. Recommendations for decision making
Based on the analysis conducted, the following strategic recommendations can be identified for the Serbian leadership:
· Political Strategy: It is critical to weigh the geopolitical risks associated with cooperation with Rosatom against the obvious financial and technological benefits. Consideration should be given to creating an international consortium that could include Western companies as equipment suppliers, with Rosatom as a key investor and service provider. This approach could mitigate geopolitical risks and ensure broader access to technology.
· Financial model: Don't rely solely on concessional lending. A multi-tiered financial model should be developed that would include public funding, potential export credits from other countries, and possibly private investment. This would ensure greater financial stability and reduce dependence on a single partner.
· Public Policy: The government needs to initiate an open and transparent dialogue with the public well before construction begins. The public should be actively informed about the project's benefits, its safety mechanisms, economic advantages, and environmental protection measures. Establishing partnerships with existing environmental movements can help avoid escalating protests and create a foundation for constructive dialogue. The absence of anti-nuclear protests today does not guarantee their absence in the future, and the existing experience of successful environmental movements is a serious warning sign.
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