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Preface 
 
The Swiss population has debated the pros and cons of nuclear power even before the first 
commercial nuclear power plant in Switzerland, KKW Beznau, began operating in 1969. Now, 
more than 50 years on, the Swiss population will likely need to decide whether to revise current 
Swiss law and allow companies to build new nuclear power plants, or whether to reaffirm the 
2017 Energy Transition popular vote to phase out nuclear power. Around the world, renewed 
debates over the future of nuclear power are underway. Several European countries are 
planning expansion of their nuclear fleets, while countries that had previously taken steps to 
phase nuclear power out are reconsidering the technology based on country-specific social, 
energy security, environmental, economic, and technical objectives (e.g., Jorio 2025).  
 
To contribute to the Swiss national debate, we have drawn on the combined expertise from ETH 
Zurich and the Paul Scherrer Institute (PSI) in energy systems, nuclear technology, and 
economic analysis, to assess the potential contribution of new nuclear power plants in 
Switzerland’s future energy system from a technical and economic perspective.  
 
Our main contribution lies in bringing the insights from four different techno-economic models 
together. These models focus on critical relationships between technical and economic issues in 
a structured, transparent, and traceable way. They vary in terms of their temporal and spatial 
resolution, technological detail, market dynamics, and their approaches to dealing with 
uncertainty and sensitivity.  
 
Taking a broad view on the energy system, we identify the optimal electricity generation mix 
using a set of harmonised scenarios that we defined with three conditions: 1) whether the 
government provides policy support, for example, in the form of subsidies to new nuclear power 
alongside renewables, 2) what level of overnight capital costs for new nuclear power should be 
achieved – through industry innovation or subsidies – to make nuclear competitive , and 3) 
whether the government provides policy support to de-risk nuclear investment (e.g., a loan 
guarantee or co-financing of the capital cost) to reduce the weighted average cost of capital. 
Combining this wide range of scenarios and the mentioned multi-model approach, we gain a 
more comprehensive picture of how different assumptions interact, where results converge, and 
which outcomes remain sensitive to key parameters than we would with one model alone.  
 
In this study, we do not advocate for or against new nuclear power plants. Rather, we present 
results on a set of conditions and key uncertain factors, providing insights, options, limitations, 
and trade-offs that can help inform a future decision about nuclear power in Switzerland.  
 
There are no straightforward answers when looking ahead to the future of the energy system, 
and no single modelling tool or set of assumptions can capture its full complexity. Our approach 
– techno-economic modelling – is built on a coherent economic logic that requires important 
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assumptions (e.g., perfectly competitive markets) and simplifications (e.g., rational consumer 
behaviour). These assumptions introduce important qualifications and limitations when 
interpreting the results. One such limitation is that we do not conduct a security-of-supply study, 
as these studies evaluate the adequacy of the energy system under stress scenarios that go 
beyond the scope of our analysis (for studies on security-of-supply, see Swissgrid 2026; Weigt et 
al. 2020; Hug et al. 2023). Another such limitation is that our assumptions are themselves 
subject to uncertainty. Nevertheless, when the results are interpreted in light of the assumptions 
we make, and the methods we use, our multi-model analysis provides important insights that 
can inform the public debate on new nuclear power plants.  
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Executive Summary  
 
Like many other countries, Switzerland has adopted a target of achieving net-zero domestic 
greenhouse gas emissions by 2050. Achieving this target will require Switzerland to expand its 
existing low-carbon electricity supply (based predominantly on hydropower and nuclear) and 
electrify other sectors that currently rely on fossil fuels (i.e., the heating and transport sectors). 
There are multiple ways to supply low-carbon electricity, and whichever route is chosen will 
require overcoming significant challenges. One of the most consequential decisions is whether 
to generate electricity domestically by building new nuclear power plants. This important decision 
is a central topic in the current Swiss political discourse. 
 
In this report, we detail the range of possible future energy systems that result from our techno-
economic modelling and describe the conditions under which new nuclear power plants would 
be cost-optimal for the future Swiss energy system. We employ four distinct techno-economic 
models to identify the optimal electricity generation mix, aligned over different future scenarios 
that vary across three main conditions: 1) whether the government includes nuclear power in the 
current 45 TWh/a target for extra zero-carbon domestic electricity supply and provides similar 
policy support (e.g., subsidies) to nuclear as for other new renewables (photovoltaics, wind, 
geothermal, biomass), 2) what level of overnight capital costs for new nuclear power should be 
achieved through industry innovation or subsidies to make nuclear competitive, and 3) whether 
the government provides policy support to de-risk nuclear investment (e.g., a loan guarantee or 
co-financing of the capital cost) to reduce the weighted average cost of capital (WACC). 
 
Each model is distinct with respect to spatial and temporal resolution, the coverage of economic 
sectors, and the treatment of uncertainty. No single model can capture every level of detail and 
the structural differences between models account for some variation in the results; therefore, 
we focus on where the models show consistent patterns in major energy-system trends. When 
different models point in the same direction, it suggests that these insights hold across many 
perspectives of the entire energy system. 
 
The following findings are based on our modelling results and the insights from our institutions’ 
experts in nuclear technology; energy markets; energy and power systems; and energy 
economics:  
 

• Existing and planned low-carbon technologies can enable Switzerland to reach net 
zero without requiring new nuclear power plants. According to our model results, 
electricity can be supplied with a mix of domestic generation and flexibility provision, 
consisting predominantly of hydropower and solar, complemented by other renewables 
(e.g., wind and biomass) and combined with storage technologies (e.g., batteries, and 
heat and chemical storage), and provided that efficient electricity trade with neighbouring 
countries remains available. Such an electricity system requires policy support for 
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renewables, which was voted into law in 2024 in the Federal Act on a Secure Electricity 
Supply from Renewable Energy Sources. 
 

• New nuclear power plants are technically compatible with a net-zero energy 
system that is dominated by solar and hydropower, although their economic 
competitiveness depends on government financial support. In order for nuclear 
power to be economically competitive with renewable technologies that receive policy 
support in our modelling, nuclear power will also require policy support (e.g., subsidies) 
to lower its effective overnight capital costs and reduce its financing costs (i.e., the cost of 
capital). Nuclear power becomes competitive mainly when overnight capital costs are in 
the range of 5,000-8,000 CHF2024/kW and when new nuclear is financed with a 5% 
WACC. In that case, our models indicate that the new nuclear capacity that could be built 
cost-optimally would be between 2.6 and 4.9 GW. This compares to the existing fleet of 
Swiss nuclear power plants, which has a capacity of approximately 3.0 GW. However, if 
future nuclear builds remain at the cost level of first-of-a-kind projects recently seen in 
Europe and the USA – modelled with overnight capital costs around 12,000 CHF2024/kW 
and a high cost of capital of 8% WACC – new nuclear power is not selected in the 
optimal mix by the majority of models. 
 

• New nuclear power plants reduce overall electricity imports during winter; 
however, winter electricity imports remain an important source of system 
flexibility. To maintain a stable and affordable energy supply, efficient trade and 
exchange with neighbouring countries is essential, independent of the investment in new 
nuclear power plants. However, new nuclear power plants can reduce winter electricity 
imports by between 1-6 TWh, depending on the model, when its overnight capital cost is 
low (5,000 CHF2024/kW), which amounts to 3 to 20 percent of today’s total winter 
generation (October to March).  

In this study, we do not advocate for or against new nuclear power plants in Switzerland. Our 
results provide a set of conditions and key uncertain factors that may inform a future decision 
about nuclear power in Switzerland. We hope that these quantitative results and the 
consolidated insights provide an important basis for the upcoming public and political 
discussions. 
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1 Introduction 
 
Like many other countries, Switzerland has adopted a target of achieving net-zero territorial 
greenhouse emissions by 2050. Achieving this target will require Switzerland to expand its 
existing low-carbon electricity supply in order to 1) decarbonize energy-intensive sectors like 
housing, transportation, and industry, which today all rely heavily on fossil fuels, and 2) 
potentially cover additional electricity demand from data centres driven by artificial intelligence. 
The Swiss government has adopted a strategy to decarbonize these energy-intensive sectors by 
electrifying them, which will increase energy efficiency and reduce the overall final energy 
demand significantly. Nevertheless, this electrification implies a significant socio-political 
challenge and will impose a burden on the electricity sector with an anticipated 20-40% rise in 
electricity demand from 68 TWh in 2025 (Bundesamt für Energie 2025) to upwards of 80 TWh in 
2050 (see Section 3). Switzerland must determine how to ensure a sufficient supply of low-
carbon electricity to meet this demand.  
 
There are different ways to do that – none without considerable undertaking – and one important 
choice is whether to produce electricity domestically with new nuclear power plants. This debate 
is a central topic in current Swiss political discourse. 
 
Switzerland’s electricity system as it stands in 2026 is largely decarbonized with electricity 
produced by hydropower (55%), nuclear (27%), new renewables (13%), and a small contribution 
from conventional thermal generation (5%) . Nuclear currently plans an important role in 
Switzerland’s domestic supply of electricity in winter, providing 40% of the baseload electricity 
demand. Switzerland also takes advantage of being interconnected with its European 
neighbours by trading electricity. Electricity trade provides important system flexibility, creates 
opportunities for economic benefits, can enhance security of supply (e.g., when local production 
is inadequate due to unplanned outages), and helps to balance daily and seasonal fluctuations 
in domestic electricity production and demand.  
 
In 2017, Switzerland committed to phasing out nuclear power and prohibited new commercial 
nuclear power plants from being built (Energiegesetz 2016). However, as the time approaches 
for the existing Swiss nuclear power plants to retire and operators to invest in refurbishments, 
international events and domestic discourse are greatly affecting discussions around domestic 
energy policy and renewing interest in nuclear power. In 2022, Europe’s power supply from 
natural gas dropped after Russia invaded Ukraine, raising concerns about the reliability of 
energy imports (natural gas and electricity). Domestically, the ongoing debate about the 
Electricity Agreement with Europe and the discussion on a potential “Winter Gap” have also 
increased concern about Switzerland being energy-dependent and increased interest in nuclear 
power as a potential solution, particularly during winter months (e.g., Schlumpf 2023), since 
electricity imports can only increase security of supply to a certain level. In February 2024, 
supporters of reversing the ban on new nuclear power plants submitted the signatures required 
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for a popular initiative on the matter. In August 2024, the Federal Council wrote a 
counterproposal to the initiative for public discussion and parliamentary debate.  
 
Recent geopolitical tensions and military escalation in the Middle East have further increased 
concerns about energy security and price volatility. While the long-term impacts are unclear, the 
short-term impacts have once again intensified concerns about energy security. Concurrently, 
the EU Commission called for an expansion of nuclear power in Europe. At the Nuclear Energy 
Summit in March, the European Commission President, Ursula von der Leyen, stated that 
phasing nuclear power out in Europe was a “strategic mistake” (Eur. Comm. 2026). In this 
context, Switzerland will likely vote on the new nuclear power plant ban in a public referendum in 
the coming year.  
 
The current societal debate around commercial nuclear power, and pending political processes 
that could ultimately reshape Switzerland’s energy strategy, are highly complex, politically 
polarising, and multidisciplinary. In this report, we examine a specific aspect of this debate, 
namely the conditions under which new nuclear power plants would be technically and 
economically appropriate for a future Swiss energy system.  
 
In Section 2, we provide a brief overview of our methods. Interested readers can access the full 
modelling documentation in the Appendix. In Section 3, we provide the main results and the 
implications of those results. In Section 4, we provide our conclusions.  

2 Methods 
 
In this section, we provide background on our modelling methods with a brief overview of the 
models (Subsection 2.1) and the scenarios (Subsection 2.2) underpinning the presented results. 
In Subsection 2.3, we provide the rationale and context for the assumptions we make. Our 
detailed modelling method is available in the Modelling Documentation.  
 
For our analysis, we use four differing techno-economic models. While we use all the models to 
find the cost-optimal (i.e., least expensive) mix of technologies that will provide electricity when 
we need it, each model is distinct with respect to spatial and temporal resolution, the coverage of 
economic sectors, and the treatment of uncertainty. Our study’s strength lies in using this diverse 
set of models. No single model can capture every level of detail; therefore, we focus on whether 
the models show consistent patterns in major energy-system trends. When these structurally 
different models agree on major insights, this increases confidence that the findings are robust 
across different modelling perspectives; the pathway model further helps assess whether such 
outcomes are compatible with a plausible transition process. 
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2.1 Model Structure 
We use three so-called “snapshot” models, Nexus-e (Gjorgiev et al. 2022), Swiss Energy Scope 
(SES) (Limpens et al. 2019), Swiss Energy Scope – ETH (SES-ETH) (Marcucci et al. 2021), and 
one “pathway” model, Swiss TIMES Energy Systems Model (STEM) (Panos et al. 2023), in this 
study. It is essential to have both snapshot and pathway perspectives when analysing major 
trends in the future energy system. We select these models because of their diversity one from 
another, their flexibility to run sensitivity analyses, and because of their sectoral coverage.  
 
Snapshot models determine what mixture of technologies is cost-optimal to build based on given 
assumptions in a specific target year (e.g., 2050) without considering the pathway to that 
outcome. One of the strengths of snapshot models is that they can be used to evaluate a wide 
range of assumptions because they have a more aggregated level of technological, temporal, 
and spatial detail. As a result, they require relatively limited computation time. However, in reality, 
multiple incremental decisions determine the energy system up to 2050. One concern might be 
that these incremental decisions lead to results that diverge from the snapshot model results. 
Therefore, our study also benefits from pathway model results that evaluate the impact of these 
incremental decisions, influenced by existing infrastructure, government policies, overall financial 
market conditions, and availability of technologies.1 Decisions made later in the modelling 
horizon still feed back into and shape what the model selects earlier because the model 
optimises the entire pathway at once.  
 
Energy-system models, like SES, SES-ETH, and STEM, span all energy-consuming sectors and 
their evolution, capturing fuel switching, sector coupling, and interactions between electricity, 
heat, fuels, and industry. Because they represent the full energy system, these models offer 
greater detail on industrial processes, cross-sectoral dynamics, and the coupling between 
different energy carriers. In contrast, electricity-system models, like Nexus-e, focus on 
generation, grids, flexibility, electricity trade, and electricity demand. Nexus-e has higher 
temporal and spatial resolution than the other models that allows it to capture the short-term 
dynamics of electricity trade, cross-border flows, and power-market behaviour with greater 
detail.  
 
Energy-system models trade off computational tractability and real-world accuracy. Typical-day 
models capture representative daily and seasonal patterns, but may smooth short-term peaks 
and price volatility, so some flexibility, storage, and trading values are represented less explicitly 
than in full, hourly models.  
 
Most models only optimise Switzerland and assume exogenous foreign price timeseries, 
whereas Nexus-e models the full European market and captures how changes in the energy mix 
in Switzerland affect import and export prices, avoiding overestimation of export value. The 
models also differ in spatial detail: SES and SES-ETH aggregate nationally, STEM models 

 
1 For the main results, we ran Nexus-e as a snapshot model. As a sensitivity, we also ran Nexus-e as a 
pathway model. The results from that pathway run confirmed Nexus-e’s overall snapshot results. 
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several regions, and Nexus-e represents numerous grid nodes, enabling a more detailed 
assessment of distributed resource potentials like wind and solar. National models still value 
electricity trade economically but represent foreign markets and cross-border availability in 
reduced form rather than through endogenous hourly European dispatch. 

2.2 Scenarios and Assumptions 
We run the four models with the same set of scenarios inputs. With these scenarios, we 
investigate a wide set of conditions – and combinations of conditions – to see how they affect 
the competitiveness of new nuclear power plants in a net-zero Swiss energy system. In 
particular, we explore how the combination of three main conditions influences the results: 1) 
whether the government provides policy support in the form of , for example, subsidies (e.g., 
production or upfront subsidies)2 to new nuclear power, 2) what level of overnight capital costs 
for new nuclear power should be achieved through nuclear industry innovation or subsidies to 
make nuclear competitive, and 3) whether the government provides policy support to de-risk3 
nuclear investment (e.g., a loan guarantee or co-financing of the capital cost) to reduce the 
weighted average cost of capital (WACC). To isolate the effect of these main conditions, we align 
the models – to the extent possible – on common drivers and background assumptions, such as 
population, efficiency developments, mobility and heating patterns, technology costs, and 
renewable resource potentials. The resulting electricity demand in 2050 is, however, 
endogenous in some models and exogenous in others, which is visible in different total electricity 
consumption levels by model (Section 3). We also align the assumptions with technological 
details like the costs of key technologies in 2050 and the technical potential of different 
renewable energy sources in Switzerland, most importantly, solar, wind, and hydropower. We 
illustrate the main set of policy-relevant scenarios in Figure 1 (the full set of scenarios is 
available in the Modelling Documentation). 

 
2 The government can provide ‘policy support’ using different policy instruments. This policy support can 
target revenue risks with measures like Contract-for-Differences, upfront subsidies, or production 
subsidies, for example. Policy support can also reduce the initial investment risk with measures like one-
time, upfront subsidies to reduce the initial capital cost investment or loan guarantees to partially de-risk 
nuclear investment. Policy support can also come in the form of mandates (e.g., requiring PV panels on 
new building construction). The models in this study endogenously optimise the ‘policy support’ necessary 
to achieve the production target at the least total system cost and provide this support to all technologies 
in the target. In our study, renewables receive policy support in both presented scenarios; nuclear power 
receives policy support in the scenario, “Renewables & Nuclear Driven Energy Transition.” 
3 ‘Policy support’ to partially de-risk nuclear investment is modelled exogenously with an input assumption 
reducing the weighted average cost of capital of nuclear power from 8% (proxy for private investor without 
derisking rate) to 5% (proxy for government-backed de-risked rate). In reality, other ‘policy support’ can 
influence the WACC, depending on the design of the policy measure. In our study, only new nuclear 
power plants receive de-risking support.  
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Figure 1: Policy-Relevant Modelling Scenarios with policy, investment, and weighted average cost of capital financing 
variants for new nuclear power plants. 

 
All sixteen scenarios presented in the results start with a 2050 net-zero constraint, meaning that 
all unavoidable greenhouse gas (particularly CO2) emissions must be offset, though these 
emissions may be compensated abroad, for example, by paying for CO2 removal (e.g., Direct Air 
Capture) or by purchasing allowances available to Switzerland through its link to the European 
Emissions Trading System. We define the rest of the scenario with three sets of variants: policy 
support, nuclear investment, and nuclear WACC variants (Figure 1). 

2.2.1 Policy Variants 
The two policy variants are: 1) “Renewables-Driven Energy Transition” and 2) “Renewables & 
Nuclear Driven Energy Transition”. We define the “Renewables-Driven Energy Transition” 
scenarios with a policy constraint that electricity production from non-hydro renewables must 
amount to 45 TWh in 2050, and the government can implement policy support, ranging from 
regulations to direct subsidies, to achieve this target. New nuclear power is allowed in these 
policy variants, except in the phase-out investment variant where nuclear power is prohibited. 
This policy variant reflects the electricity target of current Swiss law set out in the Federal Act on 
a Secure Electricity Supply from Renewable Energy Sources  (AS 2024 679) that was approved 
by the population in June 2024. The models find the least-cost solution to meeting the 45 TWh 
target. This least-cost logic means that the amount of needed support is calculated as a part of 
the optimisation; however, it is important to note that the models do not prescribe a policy 
mechanism to achieve that. In reality, the government has many mechanisms to implement the 



Joint White Paper, ETH Zurich and PSI | Nuclear Power and the Future Swiss Energy System | June 2026 

 Page 10 /34 

45 TWh target (e.g., regulatory mandates for solar PV on new roofs or direct subsidies).4 The 
law also sets out a 5 TWh winter import goal that we do not implement because of unintended 
and distortionary effects on the modelling results (Van Liedekerke et al. 2025). 
 
We define “Renewables & Nuclear Driven Energy Transition” scenarios with a policy constraint 
that requires 45 TWh of domestic electricity to be provided by non-hydropower renewables and 
nuclear power by 2050. This policy variant simulates a world in which nuclear would be included 
in the Federal Act on a Secure Electricity Supply from Renewable Energy Sources 45 TWh 
electricity production target and nuclear power would benefit from policy support like renewables 
(e.g., subsidies) to achieve this production level annually.  
 
In this study, we exclusively focus on new nuclear power plants. In line with recent research, we 
assume that new nuclear power plants could be operational in 2050, not earlier (Neu et al. 
2025a). We do not model lifetime extensions or long-term operation (for an analysis on these 
topic, see Bundesrat 2026); therefore, in our models, new and existing nuclear power plants do 
not operate simultaneously. In STEM’s pathway model runs, the existing plants operate 60 years 
with varying operational costs based on plant data. Therefore, in STEM, Gösgen and Leibstadt 
permanently shut down in 2039 and 2044, respectively. Beznau I & II shutdown in 2032/2033 in 
accordance with Axpo’s announced plans (Axpo Newsroom 2024).5 

2.2.2 Nuclear Investment Variants 
The nuclear investment variant has four possibilities – low, medium, and high overnight capital 
costs (OCC) and nuclear phase-out (Figure 1). We selected variants to span a range of OCC 
cost estimates that exist worldwide, reflecting in our expert opinions what might be possible with 
optimistic and pessimistic developments for new nuclear power. We include the phase-out, i.e., 
without any new nuclear capacity additions, as a baseline comparison and to reflect current 
policy. In these models, the overnight capital cost variants represent the capital cost per kilowatt 
of installed capacity, excluding financing costs and construction time for the project. In the 
models, OCC costs are translated to yearly costs by using an annualization approach, which 
considers the lifetime, the construction time, and the weighted average cost of capital (WACC). 
We include operating costs (i.e., fuel and maintenance costs and decommissioning/waste 
disposal expenses) in the variable production costs (Table 1; for further details see Modelling 
Documentation). 
 
Our assumptions on nuclear power are based on Generation III/III+ Light-Water Reactors 
(LWRs) (Box 1) but apply to any plant size from 300MW up to GW-scale plants (including 
assumptions on operating costs). The model assumes capacity investments as a continuous 
decision variable, implying that any capacity level can be added. In practice, however, 

 
4 STEM simulates the pathway to 2050 and therefore applies financial subsidies to renewables until 2035, 
but these specific subsidies until 2035 are prescribed input from the law rather than an optimisation 
outcome. In addition, STEM optimises the policy support to achieve the 45 TWh target in 2050. 
5 By Swiss law, nuclear reactors may continue operating as long as the safety authority – the Swiss 
Federal Nuclear Safety Inspectorate (ENSI) – has deemed them safe. 
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generation assets are available only in a finite set of discrete unit sizes, leading to an 
approximation of real investment decisions. The models select technologies based on a least-
cost logic, without consideration of design. We set the minimum capacity at 300 MW so that 
SMRs are included, while avoiding unrealistic capacity additions.  
 
Table 1: Assumptions on New Nuclear Power Plants used in the study 

Assumption  Value Units Source 
Overnight Capital 
Costs: 

Low 
Medium 

High 

 
 
 5,000  
 8,000  
12,000  

 
 
 
CHF2024/kW 

Axpo Power Switcher 
(Axpo 2026) and the 
Fraunhofer Study 
(Luderer and Sensfuß 
2024) 

Construction Time  10 years Garrison et al. 2022 
Variable Operating 
&Maintenance 
(O&M) Costs 
(Including 
decommissioning 
and waste disposal 
costs) 

10.2-11.7  
 

CHF2024/MWh_e 
 

Garrison et al. 2022 

Fixed O&M Costs  2.5-3 % of Capital 
Costs Annually 

Garrison et al. 2022 

Fuel Costs  4  CHF2024/MWh_e Garrison et al. 2022 
Lifetime  60  years Garrison et al. 2022 
Planned Outages  0 - 4  weeks per year Garrison et al. 2022 
WACC variants for 
new nuclear power 
investments 

5% (government de-
risked rate) 
 
8% (private investor rate 
without de-risking) 

 EY 2024; International 
Energy Agency 2024 

 
The low-cost variant assumes an OCC cost of 5,000 CHF2024/kW. Comparable OCC costs, and 
in some cases lower, have been realized in South Korea, the UAE (International Energy Agency 
2025), and China (Liu et al. 2025). China, in particular, has controlled rising construction costs 
with a focus on establishing domestic supply chains and maintaining stable regulatory conditions 
(Liu et al. 2025). However, the financing and regulatory conditions are different in influential 
ways from those in Switzerland. In South Korea and China, the nuclear industry is composed of 
state-owned operators (e.g., Korea Electric Power Corporation (KEPCO), China National 
Nuclear Corporation (CNNC)) and state-backed nuclear technology vendors (e.g., Korea Hydro 
& Nuclear Power (KHNP) and CNNC). These state-owned companies provide favourable 
financing conditions to realise nuclear projects (e.g., World Nuclear Association 2026a, 2026b). 
In Switzerland, several major utilities are publicly owned but organized as corporate entities. This 
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implies that investments in new assets would generally need to be financed through the utility’s 
balance sheet or external capital markets, although public ownership may influence financing 
conditions. From a regulatory perspective, China and South Korea also benefit from a 
streamlined permitting process in which designs can be preapproved (e.g., World Nuclear 
Association 2026a, 2026b), whereas in Switzerland, there is a multi-stage licensing process that 
can result in many procedural delays, largely due to objections (‘Einsprache’), and leads to 
project uncertainty (Neu et al. 2025b; Manera et al. 2024). This project uncertainty poses a large 
financial risk for would-be investors, making state-supported policies an important precondition 
for investment. 
 
The medium-cost variant assumes an OCC cost of 8,000 CHF2024/kW and represents a more 
moderate look toward 2050, consistent with Maeder et al. (2026) or on the high-end of cost 
estimates given in Swiss studies (Bauer et al. 2017; Manera et al. 2024). The high-cost variant 
assumes new nuclear costs of 12,000 CHF2024/kW, reflecting a more conservative view of the 
future, based on current first-of-a-kind project outcomes in Europe and North America after 
decades of inactivity. For example, the EPR unit at the Olkiluoto site in Finland was delayed by 
13 years and cost 6,414 CHF2024/kW rather than the 3,000 CHF2024/kW planned (International 
Energy Agency 2025). Vogtle-3 and Vogtle-4 were each realised in the USA for approximately 
10,000 CHF2024/kW (Shirvan 2022). EDF, which owns the 3.2 GW Hinkley Point C power plant 
under construction in the UK – is now estimating an OCC cost of approximately 11,600 
CHF2024/kW (EDF 2024), due to systemic regulatory failures (Fingleton 2025). These first-of-a-
kind projects had largely incomplete detailed designs at the start of construction and struggled to 
procure nuclear components from supply chains in the early stages of redevelopment. In light of 
current market, supply chain, and regulatory conditions, Switzerland is more similar to Europe 
and North America.  
 
The OCC cost levels are in similar range as those from the Axpo Power Switcher: low 5,520 
CHF2024/kW, medium 8,930 CHF2024/kW, and high 13,727 CHF2024/kW (Axpo 2026) and a 
Fraunhofer energy-system modelling study on baseload power: low 5,043 CHF2024/kW, medium 
10,086 CHF2024/kW, high range from 15,129 to 20,172 CHF2024/kW (Luderer and Sensfuß 2024). 
 
The costs of a new nuclear power plant – like those of all complex, long duration, large-scale 
infrastructure projects – are notoriously hard to estimate because there are many factors that 
influence the final costs. Our investment variants therefore span a wide range to reflect two 
major sources of cost uncertainty: opportunities for innovation in the nuclear industry and 
industry challenges after years of inactivity and tightened regulations.  
 
On the one hand, the low-cost variant reflects upcoming, newer designs, manufacturing 
innovations, and possible changes to regulatory requirements that could reduce costs 
(OECD/NEA 2020). On the other hand, the high-cost variant is meant to capture the challenges 
the industry faces as a whole after an extended gap in new constructions: for example, lack of 
experienced workforce, changes in scope/design, and supply chain delays (Robb Stewart and 
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Shirvan 2023; Manera et al. 2024; Sovacool and Ryu 2025). At the same time, there are some 
cost uncertainties that are inherent to nuclear projects6, for example, risks related to complex, 
long-duration project management; regulatory uncertainty; and risks related to social acceptance 
(Neu et al. 2025a). According to recent experience in Europe and the United States, these 
diverse risks can result in substantially higher actual costs in first-of-a-kind projects, reflected in 
our high-cost variant (International Energy Agency 2025). 
 
The Nuclear Phase-Out variant acts as a comparison for the other investment variants and 
represents the current energy policy in Switzerland that the government set out in the Energy 
Strategy 2050, i.e., no new nuclear power plants may be built.  

2.2.3 Weighted Average Cost of Capital Variants 
Finally, we vary the WACC for new nuclear power investments with variants (Figure 1) between 
8% and 5%. The WACC measures how ‘expensive’ it is to finance projects. A higher WACC 
means that investors demand higher returns due to higher investment risks (e.g., arising from 
construction delays or cost overruns, uncertain future electricity prices, political and regulatory 
uncertainty). Two main financial risks arise from uncertainty in building a large, complex 
infrastructure (e.g., consolidated risk in one asset, delays and cost overruns that increase 
financing costs) and uncertainty on future revenues (e.g., future wholesale electricity prices and 
utilization of the asset). As these risks differ by technology; the WACC also varies by technology 
(Steffen 2020; Steffen and Waidelich 2022). However, it is important to note that decreasing one 
type of financial risk inherent to the technology does not necessarily mean that the WACC will 
decrease – how the WACC responds depends on what type of risks are driving the WACC. 
These WACC differences can have a major impact in energy system modelling results 
(Lonergan et al. 2023).  
 
The estimated WACC for privately financed nuclear power plants is between 7-9%, compared to 
between 3 and 5% for other electricity generation technologies, because nuclear projects pose 
higher risks – in part driven by the current regulatory and political structures – for private 
investors (EY 2024; International Energy Agency 2024b; Neu et al. 2025a). For a hypothetical 1 
GW nuclear power plant with overnight capital costs of 8,000 CHF2024/kW, WACCs in this range 
imply annual financing costs between 400 million (at 5% WACC) and 640 million CHF (at 8% 
WACC).7 For technologies with reduced investment risk profiles, we assume WACCs from 3.6 to 

 
6 All technologies have specific challenges. Wind power projects also suffer from long, complex regulatory 
and social acceptance issues (e.g., Cousse et al. 2020). 
7 Take for example, a 1 GW nuclear power plan with an overnight capital cost of 8,000CHF2024/kW. This 
OCC cost corresponds to a total overnight investment of around 8 billion CHF2024. Applying an 8% WACC 
to the fully commissioned plant investment yields an indicative annual capital charge of approximately 640 
million CHF. At a 5% WACC, the corresponding annual capital charge would be approximately 400 million 
CHF. These figures represent indicative annual charges on invested capital after commissioning, not 
interest during construction, which would depend on the timing of expenditures during the construction 
period. 

8,000	
𝐶𝐻𝐹
𝑘𝑊 ∗

10!𝑘𝑊
1𝐺𝑊 ∗ 0.08 = 	640	𝑚𝑖𝑙𝑙𝑖𝑜𝑛	𝐶𝐻𝐹 
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5%. For nuclear, we use an 8% WACC in the private sector investment scenario variant. In the 
public sector investment scenario variant, we choose a 5% WACC, which is to ‘de-risk’ nuclear 
to the same level as other technologies in the study.8  

2.3 Scenario Assumptions in Context  
The range of overnight capital costs is realistic in the sense that we assume the overnight capital 
costs for new nuclear power plants – broadly speaking – in 2050 will lie somewhere in this 
range. We do not provide forecasts of nuclear investments, and these cost variants should not 
be interpreted as predictions. Nor do we rely on assumptions indicative of a specific nuclear 
technology (see Box 1 for information on plausible technologies and their market-readiness). 
Our primary purpose is to assess whether nuclear power would be competitive in a net-zero 
energy system using electricity and energy system models.  
 
Competitiveness in these models is not determined by generation costs alone, but also by when, 
where, how, and at what cost a technology is installed and generates electricity (i.e., the total 
system costs). Each of these dimensions influences the value of the electricity generated and, 
therefore, the technology’s competitiveness relative to alternatives. Generation costs remain an 
important indicator of competitiveness; however, they depend strongly on how a technology is 
operated within the system and on its interaction with other technologies. This systems approach 
to evaluating competitiveness better reflects the market value of electricity from a technology – 
particularly in systems with a high share of intermittent renewables – and thus provides a more 
accurate representation of the investment landscape for all technologies. 
 
Box 1: Outlook on Nuclear Technologies 

The commercial nuclear power reactors in Switzerland are Generation II-type Light Water 
Reactors (LWR) designs, which were widely adopted as the industry standard when they were 
built some 60 years ago. Nuclear technologies have developed significantly since these reactors 
were built.  
 
The latest commercialized LWR generations are Gen-III and Gen-III+, which can be 
differentiated from Generation II LWRs by their “passive safety designs” that rely on physical 
phenomena – rather than active systems requiring electricity – to initiate safety measures in an 
emergency and are automated to eliminate reliance on human operators during potential 
accident conditions. Generation III and III+ nuclear reactors are characterized by a fundamental 
shift in safety philosophy. Accident scenarios that were previously considered beyond the design 
basis are now explicitly addressed within the design itself. This significant shift in safety is 
achieved through additional layers of safety systems – often including passive features – which 
aim at the ‘practical elimination’ of accident sequences that could lead to significant radioactive 
releases. Gen-III/III+ LWRs are available in both large and small scale. Examples of these 

 
8 All modelling assumptions are available in the Modelling Documentation. 
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nuclear power plants at the GW-scale include EPR and AP1000 models, which are currently 
operating around the world (Manera et al. 2024).  
 
Small Modular Reactors (SMR) are mainly defined by the reactor size (between 50 MW and 300 
MW) and the way in which they are manufactured. Though SMRs are not necessarily LWR, the 
majority of designs are. SMRs – expected to be commercial in the mid to late 2030s – should 
benefit from standardized manufacturing, reducing the uncertainty around power plant 
construction. Furthermore, these designs were conceived to be more flexible in siting, licensing, 
operating (i.e., follow demand) and more flexible in generation (i.e., additional modules can 
share the non-nuclear facilities of a power plant, like the grid connection and cooling towers). 
The industry expects these advantages over GW-scale plants to reduce the relative overnight 
capital costs per kilowatt and construction times for SMRs (Manera et al. 2024). Though, other 
researchers question whether these savings will be realised (e.g., Malhotra and Schmidt 2020). 
 
Given Switzerland’s extensive experience with LWRs, existing regulatory structure, and existing 
supply chain (including waste disposal pathways) designed with LWRs in mind, it is likely that 
Switzerland would select an LWR Generation III/III+ design – either GW-scale or SMR – to 
accelerate deployment. 
 
There are other analytical methods we could have used to evaluate the competitiveness of a 
new nuclear power plant in Switzerland, including technology-level Net Present Value (NPV), 
Levelized Cost of Electricity (LCOE), or System LCOE. The first two methods offer asset-
specific, company-level perspectives on investment and the cost of producing electricity, 
respectively (for more information on NPV and LCOE approaches see Filippini and Srinivasan 
2024 and International Energy Agency 2025). The System LCOE approach includes system 
integration costs (e.g., balancing costs) for high-level technology comparisons (e.g., Ueckerdt et 
al. 2013). We did not select these methods because our objective is to evaluate the system-level 
value and competitiveness of nuclear power. On the one hand, comparing the LCOE of 
dispatchable (e.g., nuclear) and non-dispatchable (e.g., renewables) technologies can be 
misleading without integrating a system perspective on when electricity is generated vis-à-vis 
system need. On the other hand, System LCOE still lacks real system dynamics by focusing on 
single technologies out of their specific energy-system context (e.g., Lund et al. 2026). Our 
modelling approach takes a central planner’s perspective (rather than that of a single firm) and 
incorporates a dynamic relationship with demand; the location and timing of available supply; the 
utilisation rates of different technologies; and other system-level interactions that are not 
completely captured in these high-level indicators but that can influence the competitiveness of 
nuclear power.  
 
For example, a substantial increase in solar photovoltaic capacity would reduce the demand for 
nuclear generation during sunny periods, especially in summer, because solar PV has very low 
short-run marginal operating costs and is therefore dispatched first. In an electricity system with 
a high share of renewables, the actual operating time of a nuclear plant (i.e., utilisation rate), or 
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the time it operates at maximum output, may therefore fall below the utilisation rates historically 
observed for conventional baseload operation. In 2024, the four Swiss nuclear reactors had an 
average fleet capacity factor of 85% (International Atomic Energy Agency 2026). If future 
utilisation rates are lower, the economics of nuclear power worsen because high capital and 
operating costs must be recovered over fewer megawatt-hours of electricity generation. These 
trade-offs are reflected in our modelling approach. In models with broader sector coupling, lower 
electricity-sector utilisation can be partly mitigated because firm low-carbon electricity may also 
serve coupled energy uses beyond direct electricity demand. 

3 Results and Implications 
In this section, we discuss the conditions under which the models select cost-optimal systems 
with and without nuclear power. The differences across the modelling results mainly arise from 
different model structures; different model scopes and resolutions; differences in how the models 
implement various assumptions; and some differences across assumptions. Although results 
over multi-decade horizons should be interpreted with appropriate caution, taken together, we 
believe these multi-model results are valuable for understanding plausible long-term dynamics 
and trends. 
 
Under the modelled renewables-driven scenario, where renewables receive 
policy support to meet the 45 TWh generation target and nuclear does not receive 
policy support, the models select systems without nuclear power, relying on 
renewables, flexibility, storage, and electricity trade.  
 
When we evaluate the “Renewables-Driven Energy Transition” scenario that most closely 
resembles current law and the private investment conditions for new nuclear power (WACC 8%, 
and OCC cost of 8,000 CHF2024/kW), the models agree that new nuclear power is too expensive 
to be selected in a 2050 electricity supply (see Figure 2).  
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Figure 2: Annual Electricity Supply in 2050 for the Scenario “Renewables-Driven Energy Transition” - WACC 8% - by 
technology, model, and nuclear investment variant: ‘Low’ – 5,000 CHF2024/kW; ‘Medium’ – 8,000 CHF2024/kW; ‘High’ – 12,000 
CHF2024/kW and ‘Phase-Out’. The scenario “Renewables-Driven Energy Transition” includes a 45 TWh domestic electricity 
production target that is met with selected renewables. Models listed across x-axis: Swiss TIMES Energy Systems Model 
(STEM); Swiss Energy Scope – ETH (SES-ETH); Swiss Energy Scope (SES); and Nexus-e.  

 
The “Renewables-Driven Energy Transition” scenario reflects the 45 TWh energy target in the 
current law – Federal Act on a Secure Electricity Supply from Renewable Energy Sources 
(Federal Act on a Secure Electricity Supply from Renewable Energy Sources 2024) – that 
provides policy support for renewable technologies, including solar, wind, geothermal, and 
biomass, to achieve a 45 TWh electricity production target by 2050. Given these policy 
conditions, the models predominately select solar and – to some extent – wind for a cost-optimal 
electricity supply. The models do not select hydropower per say – the currently installed capacity 
is used as a modelling input. However, hydropower can be operated differently by the models to 
provide more generation from those assets.9 The models supply the remaining energy demand 
with a mixture of technologies, which varies by model. The models balance electricity production 
and consumption on an hourly to seasonal scale using electricity storage (batteries, pumped 
hydro) and trading electricity with European neighbours (resulting in net-imports). Other options 
that influence the overall energy system are seasonal thermal energy storage, waste storage, 
and chemical storage. 
 
The higher investment risk reflected in an 8% WACC disadvantages new nuclear power relative 
to renewables in this scenario. Annual financing costs are 400 million CHF (assuming 5,000 
CHF2024/kW OCC costs) to 960 million CHF (assuming 12,000 CHF2024/kW OCC costs) for a 
hypothetical 1 GW-scale plant. However, this comparison should be interpreted together with the 
scale of renewable, storage, grid, and flexibility investments required in the alternative system 
configuration, since the financing costs of one nuclear unit do not by themselves represent a full 
system-cost comparison. 

 
9 It is important to reiterate that hydropower is not included in the 45 TWh target. Hydro has its own specific 
target, but we do not implement that target in this modelling study.  
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Modelled energy systems in 2050 without new nuclear power plants compared to 
today 
 
Solar power accounts for approximately 50% (36-43 TWh) of electricity production in 2050, 
consistent with the Federal Act on a Secure Electricity Supply from Renewable Energy Sources. 
To give a spatial reference, a study of solar potential on the 9.6 million rooftops in Switzerland 
suggests an annual potential of approximately 24 TWh (Walch et al. 2020). The Swiss Federal 
Office of Energy estimates the potential on rooftops at 50 TWh (Hügi et al. 2026). Depending on 
the model’s technological detail, solar production can include solar PV on rooftops, alpine PV, 
and open-field PV. We aligned the models on capacity-weighted average cost of solar panels on 
roof tops10 to reduce overly optimistic siting, since many solar projects cannot be built in the 
most cost-efficient locations due to regulatory restrictions (e.g., Bundesamt für Raumentwicklung 
2025). The costs for alpine and open-field PV are harmonized (see Modelling Documentation). 
 
In 2025, Switzerland produced 12% (roughly 8 TWh) of total domestic electricity with 
photovoltaics (Bundesamt für Energie 2025). After some rapid expansion in solar, 2025 saw a 
decline in installations. In order to reach the milestone in 2030 of 18.7 TWh, PV installation rates 
will need to increase again. According to an IEA study, 1700-1900 MWp would need to be 
installed annually to achieve the 2050 target of 39 GWp (International Energy Agency 2024a). To 
meet this ambitious goal, the government has reviewed the best ways to implement financial and 
regulatory support to achieve this milestone (Bundesamt für Energie 2023). 
 
Most of the models agree that there is a benefit to wind power. However, wind production differs 
substantially across models (between 0.3% (0.3 TWh) to 9.8% (8.6 TWh)). This range illustrates 
the structural differences across models, and it also shows that the future electricity generation 
does not strictly depend on wind power. That is, the models provide multiple configurations, 
some deploying more wind, some less. In 2025, Switzerland produced approximately 0.15 TWh 
(Bundesamt für Energie 2025) with 47 wind turbines (EnergieSchweiz 2024). The number of 
turbines that would be necessary to provide up to 8.6 TWh of electricity depends on a mixture of 
technical and political factors. Using the restrictive assumptions on turbine placement, Spielhofer 
et al. estimate 760 wind turbines to achieve the Swiss Energy Strategy target of 4.3 TWh/a 
(Spielhofer et al. 2023). 
 
Unsurprisingly, in systems with high renewables penetration, and no nuclear generation, the 
seasonal pattern of electricity trade shows the models mainly exporting in summer and mainly 
importing in winter (Figure 3). Almost uniformly – as today – Switzerland is a net-exporter in the 
summer and a net-importer in the winter. Summer imports vary by model between 0.03 TWh and 
8.2 TWh. Summer exports are more variable, ranging between 1.3-18.6 TWh. Winter imports 
range between 5.4 TWh and 12.4 TWh. Importantly, more wind production does not necessarily 

 
10 PV installations on roof-tops come in many different sizes. Since not all models have the detail to include 
different capacity variations, we use a capacity-weighted average of the roof-top PV costs.  
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correspond to fewer winter electricity imports, the reasons for which are explained below. Winter 
exports also vary by model, ranging between 0.02 TWh and 3.2 TWh. The large variation across 
the models can be explained mainly by the following:  
 
First, there is a difference in how the models represent electricity demand. In the models that 
include the entire energy system (SES, SES-ETH, and STEM) final electricity demand is a result 
of the optimisation, which can be seen in Figure 4 in the changes in final electricity use. One 
important implication of this is that the models do not show direct reductions in winter imports 
based on additional generation in winter from wind power – for example – because the models 
can increase or decrease electricity consumption, depending on the relative economic options. 
In other words, the models may see an economic benefit to importing electricity in winter to 
supply other sectors (e.g., industry) if it is inexpensive enough – even if the ‘base’ supply is 
satisfied. In the electricity system-only model, Nexus-e, electricity demand is an input11 and 
remains constant across scenarios.  
 

  
Figure 3: Seasonal Electricity Trade in 2050 for the Scenario “Renewables-Driven Energy Transition” - WACC 8% - by model 
and nuclear investment variant: ‘Low’ – 5,000 CHF2024/kW; ‘Medium’ – 8,000 CHF2024/kW; ‘High’ – 12,000 CHF2024/kW; and 
‘Phase-Out.’ The scenario “Renewables-Driven Energy Transition” includes a 45 TWh domestic energy production target that 
is met with selected renewables. Models listed across x-axis: Swiss TIMES Energy Systems Model (STEM); Swiss Energy 
Scope – ETH (SES-ETH); Swiss Energy Scope (SES); and Nexus-e.  

 
Second, the models differ in temporal coverage of electricity trade. For example, Nexus-e 
represents short-term arbitrage opportunities and the financial value of trade with greater 
temporal precision. Models with aggregated time resolution also capture trade as an economic 

 
11 Nexus-e does allow for investment and operation of extra electrolyzers for electricity storage if they are 
economical, which would endogenously alter electricity demand. However, across all scenarios in the 
study, Nexus-e did not select this option.  
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option, but smooth part of the short-term price variability and therefore represent intra-day 
arbitrage less explicitly. In this context, it is important to note that, although Switzerland is a net 
importer in winter, it may export electricity during hours of elevated prices in surrounding 
European markets, even in winter. Importantly, this behaviour is already observed in present-day 
electricity markets. 
 

 
Figure 4: Annual Electricity Consumption in 2050 for the Scenario “Renewables-Driven Energy Transition” - WACC 8% - by 
end-use, model, and nuclear investment variant: ‘Low’ – 5,000 CHF2024/kW; ‘Medium’ – 8,000 CHF2024/kW; ‘High’ – 12,000 
CHF2024/kW; and ‘Phase-Out’. The scenario “Renewables-Driven Energy Transition” includes a 45 TWh domestic energy 
production target that is met with selected renewables. ‘Base’ refers to demand from all electrical appliances; ‘Others’ 
includes demand from direct air capture; ‘Losses’ includes both grid losses and storage losses. Models listed across x-axis: 
Swiss TIMES Energy Systems Model (STEM); Swiss Energy Scope – ETH (SES-ETH); Swiss Energy Scope (SES); and 
Nexus-e.  

 
Third, the variation we see also follows from how each model represents the electricity system 
itself: the models differ in their treatment of grid, namely, interconnections with European 
neighbours, grid congestion, line constraints, and other network-related details. Models with 
lower grid resolution may overlook or simplify the physical constraints imposed by the actual 
network connections (see Modelling Documentation).  
 
Ultimately the range of model results mirrors the variation we see in electricity trade in the last 
half-decade, which is partly driven by the international day-ahead wholesale electricity prices. In 
2024, Switzerland was a net exporter of electricity (14.4 TWh) whereas in 2021 and 2022, 
Switzerland was a net-importer (2.4 TWh and 3.4 TWh, respectively) (Bundesamt für Energie 
2024). The models all align on a price timeseries that Nexus-e provided as an input. These 
prices represent the Swiss day-ahead wholesale price at the border, and for the purposes of 
modelling, are the prices at which Switzerland can import and export electricity in the scenarios 
(Figure 5). These prices reflect the development of investment choices and operational costs in 
Switzerland as well as neighbouring countries, whose market conditions affect Swiss prices via 
trade. The modelled electricity prices in 2050 are lower on average relative to today due to the 
high deployment of zero-marginal-cost renewable sources. Between the two scenarios, without 
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nuclear (blue violin in right-hand panel) and with nuclear (red violin in right-hand panel) the price 
developments are similar, both with an average price between 44-45 €2024/MWh. The average 
day-ahead wholesale electricity price in 2025 was 102 €2025/MWh. 
 

 
Figure 5: Modelled Day-Ahead Wholesale Electricity Prices for 2050. Historical Day-Ahead Wholesale Electricity prices in 
Switzerland (2023, 2024, 2025) (TNC Consulting AG et al. 2026) are in the left panel and modelled prices using scenarios 
“Renewables-Driven Energy Transition” (blue violin, left-side of right-hand panel) and “Renewables & Nuclear Driven Energy 
Transition” (red violin, right-side in the right-hand panel).  

 

If the government provides policy support (e.g., subsidies) to renewables and 
nuclear under a hypothetical 45 TWh domestic generation target and additionally 
provides policy support to de-risk nuclear investment (e.g., loan guarantees or co-
financing of the capital cost), to reduce the WACC, the models select cost-optimal 
systems with new nuclear, renewables, flexibility, storage, and electricity trade.  
 
Including new nuclear in the 45 TWh/a domestic generation target changes the cost-optimal 
system because both nuclear and renewable technologies receive policy support (e.g., subsidy) 
and the government provides additional de-risking support (e.g., loan guarantees or co-financing 
of the upfront capital costs) to reduce investment risks, which lowers the WACC for nuclear from 
8% to 5%. Under these conditions, we see that electricity systems with nuclear and a high 
penetration of renewables are technically feasible and cost-optimal under specific conditions.  
 
As shown in Figure 6, the models invest between 2.6 and 4.9 GW of new nuclear capacity when 
the OCC costs are ‘low’ at 5,000 CHF2024/kW. At the low end of this range, the 2.6 GW capacity 
investment roughly corresponds to the currently installed and operating capacity in Switzerland 
of approximately 3.0 GW, which provided 27% of electricity in 2025 (Bundesamt für Energie 
2025). At the high end of this range, the 4.9 GW capacity investment amounts to a significant 
increase in capacity – approximately 60%. Installed nuclear capacity falls as the OCC costs 
increase, with noticeable declines at the medium OCC cost of 8,000 CHF2024/kW and an even 
sharper overall decline, relative to the low OCC cost, for the high OCC cost, 12,000 CHF2024/kW.  
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Figure 6: Total Installed Nuclear Capacity (GW) in 2050 vs. Overnight Capital Cost Variants for the Scenario “Renewables & 
Nuclear Driven Energy Transition”- WACC 5% - by model and nuclear investment variant: ‘Low’ – 5,000 CHF2024/kW; 
‘Medium’ – 8,000 CHF2024/kW; ‘High’ – 12,000 CHF2024/kW. The scenario “Renewables & Nuclear Driven Energy Transition” 
includes a 45 TWh domestic energy production target that is met by selected renewables and nuclear. Models listed in 
legend: Swiss TIMES Energy Systems Model (STEM); Swiss Energy Scope – ETH (SES-ETH); Swiss Energy Scope (SES); 
and Nexus-e.  

 

The scenario with policy support, de-risking support (e.g., loan guarantees), and the OCC cost 
assumption (‘low’) illustrates the most optimistic conditions for new nuclear power in Switzerland 
(Figure 6). Though we cannot predict the costs for nuclear in 2050, it is important to note that 
current experience in Europe and North America – where Switzerland shares many similarities 
regarding regulatory and economic institutions – corresponds to costs in the high-cost range 
(International Energy Agency 2025). Based on an analysis of these countries, Axpo assumed 
8,530 CHF2024/kW for their recent report on nuclear energy (Maeder et al. 2026) in between our 
medium and high variants.12 Overall, the industry plans to bring these costs lower through – 
among other things – new designs, regulatory changes, standardization, and modularity 
(OECD/NEA 2020). Compared to first-of-a-kind projects recently completed with OCC costs in 
the order of 10,000 CHF2024/kW, this outlook is visible in OCC cost estimates for planned 
projects, for example, the EPR reactors in France (8,288 CHF2024/kW) (EDF Shares Its 
Forecasted Cost Estimate of the EPR2 Programme for EUR 72.8bn 2025) and for new AP1000 
designs in the USA (8,277-10,346 CHF2024/kW) (Shirvan 2024).  
 
Modelled energy systems in 2050 with new nuclear power plants compared to 
today 
 
For all nuclear OCC cost variants, the models also invest in renewable technologies – illustrating 
the technical and economic compatibility of these technologies in one system (Figure 7). 
Irrespective of the cost variant, the model results show hydropower as the backbone of the 

 
12 For illustrative purposes, a 1 GW nuclear power plant with overnight construction costs of 8,000–10,000 
CHF/kW would require total investments of roughly CHF 8–10 billion. Reaching the cost levels at which 
nuclear becomes competitive in the model (around 5,000 CHF/kW) would therefore imply upfront public 
support in the order of CHF 3–5 billion per GW installed. 
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electricity supply because the current installed capacity is used as a modelling input. The other 
dominant electricity source across all models is solar. The shares of electricity from solar, wind, 
and trade increase as the OCC cost for nuclear becomes more expensive; however, the 
changes in relative shares are not uniform across the models because the models adjust to the 
OCC cost changes differently.  
 

 
Figure 7: Annual Electricity Supply in 2050 for the Scenario “Renewables & Nuclear Driven Energy Transition” - WACC 5% - 
by technology, model, and nuclear investment variant: ‘Low’ – 5,000 CHF2024/kW; ‘Medium’ – 8,000 CHF2024/kW; ‘High’ – 
12,000 CHF2024/kW and ‘Phase-Out’. The scenario “Renewables & Nuclear Driven Energy Transition” includes the 45 TWh 
domestic energy production target, met with selected renewables and nuclear. Models listed across x-axis: Swiss TIMES 
Energy Systems Model (STEM); Swiss Energy Scope – ETH (SES-ETH); Swiss Energy Scope (SES); and Nexus-e.  

 
In the low-cost variant, where the models build between 2.6 GW and 4.9 GW, we see that most 
of the models still invest substantially in solar power in addition to nuclear power. As a pathway 
model, STEM shows higher solar production than the snapshot models because it optimises the 
full transition to 2050 rather than only the end-state. Early solar investments remain online due 
to asset lifetimes, and progressive decarbonisation and renewable-policy conditions encourage 
these additions before nuclear becomes available at scale. In contrast, cheap nuclear mostly 
crowds out solar generation investment in Nexus-e in the low-cost scenario.  
 
As the OCC costs for new nuclear rise above 5,000 CHF2024/kW, all the models substitute 
nuclear capacity with solar PV (up to 45% of total electricity supply) and to varying degrees, wind 
(up to 10% of total electricity production). In a whole-energy-system pathway model, like STEM, 
with endogenous sector-coupling choices, higher nuclear costs can also reduce total electricity 
use in some coupled applications, so total electricity supply declines somewhat as nuclear costs 
increase. Small shifts in electricity use can also be seen in the other sector-coupled models, 
SES-ETH and SES (Figure 8).  
 
Wind power production also increases to offset a reduction in nuclear power production; 
however, the amount of wind potential that can realistically be exploited is constrained in ways 
that solar is not. While the models derive generation potentials for all renewable technologies 
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related to the meteorological conditions of a given location – solar radiation and wind potential – 
the attractive locations for solar PV, for example, are far more numerous than those for wind. 
Locations available for additional wind turbines may not be economically viable. In a pathway 
model, like STEM, wind can also be constrained by longer lead times, resulting in more solar 
investment. As in the “Renewables-Driven Energy Transition” scenario without nuclear power, 
the range of wind production is wide: 0.3 TWh to 8.6 TWh annually, showing that there are 
feasible net-zero scenarios with and without increased wind production relative to today.  
 

 
Figure 8: Annual Electricity Consumption in 2050 for the Scenario “Renewables & Nuclear Driven Energy Transition” – 
WACC 5% - by end-use, model, and nuclear investment variant: ‘Low’ – 5,000 CHF2024/kW; ‘Medium’ – 8,000 CHF2024/kW; 
‘High’ – 12,000 CHF2024/kW; and ‘Phase-Out’. The scenario “Renewables & Nuclear Driven Energy Transition” includes a 45 
TWh domestic energy production target that is met with selected renewables and nuclear. ‘Base’ refers to demand from all 
electrical appliances; ‘Others’ includes demand from direct air capture; ‘Losses’ includes both grid losses and storage losses. 
Models listed across x-axis: Swiss TIMES Energy Systems Model (STEM); Swiss Energy Scope – ETH (SES-ETH); Swiss 
Energy Scope (SES); and Nexus-e.  

 
The presence of nuclear power does not fundamentally change the range or seasonal pattern of 
electricity trade (Figure 9): the models still show higher imports in winter and exports in summer. 
However, compared to a system without nuclear, imports decline in both seasons, falling to 0.8-
12.4 TWh in winter and 0-4.3 TWh in summer, depending on the model. When the OCC costs 
are lowest and investment in nuclear capacity is highest, the reduction in winter electricity 
imports ranges from 1 to 6TWh, depending on the model. This amounts to 3 to 20 percent of 
today’s total winter generation (October to March). New nuclear power plants reduce the need 
for winter imports, although electricity trade remains an important source of system flexibility. In 
the low-cost variant, some models suggest Switzerland would cost-optimally become a net-
exporter of electricity in winter. Summer export levels remain similar (1.3 -18.6 TWh), while 
winter exports increase (0.1 - 9.9 TWh). The wide range of net trade reflects the models’ differing 
spatial and temporal structures. 
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Figure 9: Seasonal Electricity Trade in 2050 for the Scenario “Renewables & Nuclear Driven Energy Transition” - WACC 5% - 
by model and nuclear investment variant: ‘Low’ – 5,000 CHF2024/kW; ‘Medium’ – 8,000 CHF2024/kW; ‘High’ – 12,000 
CHF2024/kW; and ‘Phase-Out.’ The scenario “Renewables & Nuclear Driven Energy Transition” includes the 45 TWh domestic 
energy production target, met with selected renewables and nuclear. Models listed across x-axis: Swiss TIMES Energy 
Systems Model (STEM); Swiss Energy Scope – ETH (SES-ETH); Swiss Energy Scope (SES); and Nexus-e.  

 

If renewables receive policy support, new nuclear deployment declines when 
either policy support or favourable financing conditions are absent 

 
The results suggest that nuclear deployment is highly sensitive to whether nuclear receives 
policy support (e.g., for example, subsidy or other favourable policy as renewables do in our 
modelling set-up) and/or de-risking support, such as a loan guarantee or co-financing of the 
initial capital cost, that reduces investment risk. Investment levels depend strongly on the WACC 
assumption. When the WACC is 8% – a rate private investors would likely face – the models 
install less nuclear capacity, as nuclear becomes less competitive in future energy system 
scenarios, even with policy support tied to the hypothetical energy target (Figure 10). At low 
OCC costs (5,000 CHF2024/kW), three of the four models still build new nuclear capacity, but 
increasing overnight capital costs to a medium level (8,000 CHF2024/kW) reduces the presence of 
nuclear in the generation mix. 
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Figure 10: Annual Electricity Supply in 2050 for the Scenario “Renewables & Nuclear Driven Energy Transition” - WACC 8% - 
by technology, model, and nuclear investment variant: ‘Low’ – 5,000 CHF2024/kW; ‘Medium’ – 8,000 CHF2024/kW; ‘High’ – 
12,000 CHF2024/kW and ‘Phase-Out’. The scenario “Renewables & Nuclear Driven Energy Transition” includes the 45 TWh 
domestic energy production target, met with selected renewables and nuclear. Models listed across x-axis: Swiss TIMES 
Energy Systems Model (STEM); Swiss Energy Scope – ETH (SES-ETH); Swiss Energy Scope (SES); and Nexus-e.  

 
Likewise, when we provide policy support only for renewables (excluding new nuclear), but 
retain the government support to de-risk investments (e.g., loan guarantees to reduce the WACC 
from 8% to 5%), nuclear power becomes less competitive. We see from these two scenarios that 
policy support (which could take on many different forms) that reduce long-term business risks 
have a greater influence on new nuclear’s competitiveness than a favourable WACC alone.  
 

 
Figure 11: Annual Electricity Supply in 2050 for the Scenario “Renewables-Driven Energy Transition” - WACC 5% - by 
technology, model, and nuclear investment variant: ‘Low’ – 5,000 CHF2024/kW; ‘Medium’ – 8,000 CHF2024/kW; ‘High’ – 12,000 
CHF2024/kW and ‘Phase-Out’. The scenario “Renewables-Driven Energy Transition” includes the 45 TWh domestic energy 
production target, met with selected renewables. Models listed across x-axis: Swiss TIMES Energy Systems Model (STEM); 
Swiss Energy Scope – ETH (SES-ETH); Swiss Energy Scope (SES); and Nexus-e.  
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In large part, we observe that the deployment of new nuclear power is sensitive to two political 
decisions: 1) whether the government provides policy support to nuclear, similar to that for 
renewables, and 2) whether the government provides additional financial support to de-risk 
nuclear investment through loan guarantees (or something with a similar effect), which would 
result in a lower WACC.  

4 Conclusion 
 
Our analysis set out to understand under what conditions new nuclear power plants might 
contribute to Switzerland’s energy transition. Using four complementary technoeconomic models 
and a harmonised set of scenarios, we find that Switzerland can achieve a net-zero electricity 
system without new nuclear power by continuing to provide policy support to renewable energy 
generation (this support could take on different forms like policy mandates, regulatory changes 
and subsidies). Renewables – particularly solar, hydropower, and, to some extent, wind –
consistently form the least-cost backbone of the system, supported by flexibility, storage, and 
electricity trade. Under an 8% weighted average cost of capital for new nuclear power and 
today’s regulatory framework, new nuclear does not enter the cost-optimal mix, unless assuming 
5,000 CHF2024/kW overnight capital costs.  
 
When the conditions are changed to provide policy support to nuclear alongside renewables and 
to introduce de-risking support to lower financing costs (e.g., with a loan guarantee) for new 
nuclear power, which reduces the weighted average cost of capital from 8% to 5% – the models 
select new nuclear in the 5,000 and 8,000 CHF2024/kW OCC cost variants. In addition to new 
nuclear, the models also select a significant share of renewables, indicating that such a system 
with a high penetration of renewables is technically and economically compatible with new 
nuclear capacity, where nuclear investments range from 2.6 to 4.9 GW in the low-cost case. 
However, as OCC costs rise toward levels observed on current first-of-a-kind projects in Europe 
and North America, nuclear deployment declines sharply.  
 
Our results show important structural differences between electricity systems with and without 
new nuclear power plants. 
 

• Winter provision: Systems without nuclear rely more heavily on hydropower, wind, 
seasonal storage (e.g., heat and chemical storage), and imports for a winter electricity 
supply. Systems with nuclear reduce winter electricity imports. When the OCC cost is low 
and installed nuclear capacity is at its highest (5,000 CHF2024/kW, 2.6-4.9 GW installed), 
new nuclear power plants can reduce the winter imports by up to 6 TWh (6 TWh is 
roughly 20% of current winter imports). Nevertheless, winter electricity imports remain an 
important source of system flexibility. 
 

• Electricity trade: Across all models and scenarios, Switzerland continues to rely on (and 
profit from) international electricity trade. Systems without nuclear show higher summer 
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exports and higher winter imports; systems with nuclear show smoother seasonal 
patterns but still depend on trade for balancing. These findings reinforce that trade 
remains a structural feature of Switzerland’s electricity system, regardless of whether 
new nuclear is built. 

Taken together, the results show that renewables, especially hydropower and solar, form the 
main domestic, low-carbon foundation of a net-zero Swiss electricity system, while the role of 
wind, storage, and trade varies across models and scenarios. Whether the government provides 
policy support to new nuclear power plants (e.g., OCC cost reductions through direct subsidies, 
contracts for differences, or some kind of policy or regulatory change) and additionally provides 
policy support to reduce financing costs (e.g., with loan guarantees or through co-financing) is a 
political decision.  

Without explicit political backing, nuclear is not competitive relative to the alternatives, which 
benefit in our modelling set-up from policy support. Low (5,000 CHF2024/kW) to medium (8,000 
CHF2024/kW) OCC costs improve the competitiveness of nuclear. At higher costs, deployment 
declines sharply and becomes increasingly dependent on favourable financing, policy support, 
and system conditions. Reductions in nuclear OCC costs could potentially be seen by 2050 if 
there was a concerted European effort to reduce OCC costs through harmonised regulation 
(e.g., Neu et al. 2025b). The complexity and length of nuclear projects and the stringent 
regulations remain challenges for project management and cost estimations. This study differs 
from static cost comparisons, showing that potential role of nuclear depends not only on OCC 
cost and WACC, but also on broader system conditions, including sector coupling, trade 
assumptions, and transition-dynamics. 

Projecting the long-term evolution of the energy system is inherently complex, and no single 
model set can fully represent that complexity. Our analysis relies on techno-economic modelling, 
which follows a consistent economic logic but necessarily rests on simplifications and 
assumptions characterized by a lot of uncertainty. These simplifications and assumptions are 
limitations to the modelling results, and they shape how the results should be interpreted. Even 
so, when read with these caveats in mind, the results of our multi-model study clearly show that 
new nuclear power could play a role in Switzerland’s energy transition. However, our models 
suggest that investments in new nuclear power are sensitive to policy support, financing 
conditions, and overnight capital costs. These high-level insights into 2050 are an important 
contribution to the ongoing debate on a future role for new nuclear power plants in Switzerland. 
 

 



Joint White Paper, ETH Zurich and PSI | Nuclear Power and the Future Swiss Energy System | June 2026 

 Page 29 /34 

5 References  
 
Axpo. 2026. “Axpo Powerswitcher.” https://powerswitcher.axpo.com/en. 

Axpo Newsroom. 2024. “Axpo Will Operate Beznau until 2033.” May 12. 
https://www.axpo.com/ch/en/newsroom/media-releases/2024/axpo-will-operate-the-
beznau-nuclear-power-plant-until-2033--inv.html. 

Bauer, C., S. Hirschberg, Y. Bäuerle, et al. 2017. Potentials, Costs and Environmental 
Assessment of Electricity Generation Technologies. The Paul Scherrer Institute. 

Bundesamt für Energie. 2023. Wirkungsprüfung Der Subventionen an Grosse 
Photovoltaikanlagen. EFK-22325. Eidgenössische Finanzkontrolle. 
www.efk.admin.ch/wp-
content/uploads/publikationen/berichte/sicherheit_und_umwelt/energie_und_kommunikat
ion/22325/22325be-endgueltige-fassung-v04.pdf. 

Bundesamt für Energie. 2024. Schweizerische Elektrizitäts-Statistik 2024. 
805.005.24/07.25/700/860574203. Bern. 

Bundesamt für Energie. 2025. “Energy Dashboard: Power Production.” Website. 
https://energiedashboard.admin.ch/strom/produktion. 

Bundesamt für Raumentwicklung. 2025. Freistehende Photovoltaikanlagen. 
https://www.are.admin.ch/de/freistehende-photovoltaikanlagen. 

Bundesrat. 2026. Langzeitbetrieb Der Kernkraftwerke Und Versorgungssicherheit. Erfüllung des 
Postulates 23.152 Burkart. Der Bundesrat. 

Cousse, Julia, Rolf Wüstenhagen, and Nina Schneider. 2020. “Mixed Feelings on Wind Energy: 
Affective Imagery and Local Concern Driving Social Acceptance in Switzerland.” Energy 
Research & Social Science 70 (December): 101676. 
https://doi.org/10.1016/j.erss.2020.101676. 

EDF. 2024. “Hinkley Point C Update.” Press Release. 
https://www.edf.fr/sites/groupe/files/epresspack/7023/Hinkley-Point-C-PR-23012024.pdf. 

EDF Shares Its Forecasted Cost Estimate of the EPR2 Programme for EUR 72.8bn. 2025. EDF 
Groupe. https://www.edf.fr/en/the-edf-group/dedicated-sections/journalists/all-press-
releases/edf-shares-its-forecasted-cost-estimate-of-the-epr2-programme-for-eu728bn. 

Energiegesetz, SR 730.0 (2016). https://www.fedlex.admin.ch/eli/cc/2017/762/de. 

EnergieSchweiz. 2024. “Schweizer Windenergieanlagen.” 
https://www.energieschweiz.ch/tools/windenergieanlagen/#:~:text=Im%20Jahr%202024
%20produzieren%2047%20grosse%20Schweizer%20Windenergieanlagen%20rund%20
170%20Gigawattstunden%20(GWh)%20Windstrom. 



Joint White Paper, ETH Zurich and PSI | Nuclear Power and the Future Swiss Energy System | June 2026 

 Page 30 /34 

Eur. Comm. (European Commission). 2026. “Speech by President von Der Leyen at the Nuclear 
Energy Summit.” Paris, October 3. 
https://ec.europa.eu/commission/presscorner/detail/es/speech_26_581. 

EY. 2024. Financing New Nuclear in Sweden. Stockholm. 
https://www.ey.com/en_se/insights/energy-resources/financing-new-nuclear-in-sweden. 

Federal Act on a Secure Electricity Supply from Renewable Energy Sources, Pub. L. No. AS 
2024 679 (2024). https://www.admin.ch/en/federal-act-on-a-secure-electricity-supply-
from-renewable-energy-sources. 

Filippini, Massimo, and Suchita Srinivasan. 2024. An Introduction to Energy Economics and 
Policy. 1st ed. Cambridge University Press. https://doi.org/10.1017/9781009471831. 

Fingleton, John. 2025. Nuclear Regulatory Review 2025. UK Department for Energy Security 
and Net-Zero and Ministry of Defence. 
https://assets.publishing.service.gov.uk/media/692080f75c394e481336ab89/nuclear-
regulatory-review-2025.pdf. 

Garrison, Jared B., Blazhe Gjorgiev, P. Jain, et al. 2022. Nexus-e: Interconnected Energy 
Systems Modeling Platform - Input Data and Setup. Energy Science Center. 
https://nexus-e.org/wp-content/uploads/2022/10/Nexuse_Report_InputData_v2-1.pdfsa. 

Gjorgiev, Blazhe, Jared B. Garrison, Xuejiao Han, et al. 2022. “Nexus-e: A Platform of Interfaced 
High-Resolution Models for Energy-Economic Assessments of Future Electricity 
Systems.” Applied Energy 307 (February): 118193. 
https://doi.org/10.1016/j.apenergy.2021.118193. 

Hug, Gabriela, Turhan Demiray, Massimo Filippini, et al. 2023. Energy Security in a Net-Zero 
Emissions Future for Switzerland. ETH Zurich. https://ethz.ch/content/dam/ethz/special-
interest/mavt/energy-science-center-
dam/research/publications/ETH_Zurich_ESC_White_Paper_Energy_Security.pdf. 

Hügi, Matthias, Christof Bucher, Domenico Chianese, Ebrar Özkalay, and Mauro Caccivio. 2026. 
Technologie-Monitoring: Untersuchung Der Wirkungsgrade von Photovoltaik-Modulen 
Sowie Der Investitions- Und Betriebskosten von PV-Systemen. Bundesamt für Energie. 

International Atomic Energy Agency. 2026. “IAEA Power Reactor Information System.” Vienna. 
https://pris.iaea.org/pris/home.aspx. 

International Energy Agency. 2024a. National Survey Report of PV Power Applications in 
Switzerland 2024. International Energy Agency. https://iea-pvps.org/national_survey/nsr-
switzerland-2024/. 

International Energy Agency. 2024b. World Energy Outlook 2024. Paris. 
https://www.iea.org/reports/world-energy-outlook-2024. 

International Energy Agency. 2025. The Path to a New Era for Nuclear Energy. (Paris). 
https://iea.blob.core.windows.net/assets/21947d24-cbe3-4fbe-a5b7-
5c94de5c60f2/ThePathtoaNewEraforNuclearEnergy.pdf. 



Joint White Paper, ETH Zurich and PSI | Nuclear Power and the Future Swiss Energy System | June 2026 

 Page 31 /34 

Jorio, Luigi. 2025. Why Climate Change and Wars Are Reviving Interest in Nuclear Energy. 
https://www.swissinfo.ch/eng/emissions-reduction/why-climate-change-and-wars-are-
reviving-interest-in-nuclear-energy/89676654. 

Limpens, Gauthier, Stefano Moret, Hervé Jeanmart, and Francois Maréchal. 2019. 
“EnergyScope TD: A Novel Open-Source Model for Regional Energy Systems.” Applied 
Energy 255 (December): 113729. https://doi.org/10.1016/j.apenergy.2019.113729. 

Liu, Shangwei, Gang He, Minghao Qiu, and Daniel M. Kammen. 2025. “China Reins in the 
Spiralling Construction Costs of Nuclear Power — What Can Other Countries Learn?” 
Nature 643 (8074): 1186–88. https://doi.org/10.1038/d41586-025-02341-z. 

Lonergan, Katherine E., Florian Egli, Sebastian Osorio, et al. 2023. “Improving the 
Representation of Cost of Capital in Energy System Models.” Joule 7 (3): 469–83. 
https://doi.org/10.1016/j.joule.2023.02.004. 

Luderer, Christoph, and Frank Sensfuß. 2024. Modellgestützte Systemanalyse zur potentiellen 
Rolle von Grundlastkraftwerken im Rahmen eines dekarbonisierten europäischen 
Energiesystems. Karlsruhe. 

Lund, Henrik, Jakob Zinck Thellufsen, Poul Alberg Østergaard, et al. 2026. “SLCOE – System-
Based LCOE for Comparing Energy Technologies in Different Systems.” Energy 353 
(June): 140880. https://doi.org/10.1016/j.energy.2026.140880. 

Maeder, H., M. Bellotti, F. Feger, et al. 2026. Axpo Energy Reports: Nuclear Power. Axpo. 

Malhotra, Abhishek, and Tobias S. Schmidt. 2020. “Accelerating Low-Carbon Innovation.” Joule 
4 (11): 2259–67. https://doi.org/10.1016/j.joule.2020.09.004. 

Manera, A., A. Pautz, Christian Bauer, et al. 2024. Technology Monitoring of Nuclear Power. 
Swiss Federal Office of Energy. 

Marcucci, Adriana, Gianfranco Guidati, and Domenico Giardini. 2021. Swiss Energy Scope – 
ETH: Swiss Energy Scope with Hourly Resolution. With ETH Zurich. Joint Activity 
Scenarios and Modelling. Application/pdf. https://doi.org/10.3929/ETHZ-B-000540917. 

Neu, Urs, Jochen Markard, Regina Betz, Konstantinos Boulouchos, Andreas Pautz, and Isabelle 
Stadelmann. 2025a. Perspektiven für die Kernenergie in der Schweiz. 
Grundlagenbericht. July 1. https://doi.org/10.5281/ZENODO.15599182. 

Neu, Urs, Jochen Markard, Regina Betz, Konstantinos Boulouchos, Andreas Pautz, and Isabelle 
Stadelmann. 2025b. Perspektiven für die Kernenergie in der Schweiz. 
Grundlagenbericht. July 1. https://doi.org/10.5281/ZENODO.15599182. 

OECD/NEA. 2020. Reduction of Capital Costs of Nuclear Power Plants. OECD / NEA. 
https://www.oecd.org/content/dam/oecd/en/publications/reports/2000/02/reduction-of-
capital-costs-of-nuclear-power-plants_g1gh1cd8/9789264180574-en.pdf. 

Panos, Evangelos, James Glynn, Socrates Kypreos, et al. 2023. “Deep Decarbonisation 
Pathways of the Energy System in Times of Unprecedented Uncertainty in the Energy 



Joint White Paper, ETH Zurich and PSI | Nuclear Power and the Future Swiss Energy System | June 2026 

 Page 32 /34 

Sector.” Energy Policy 180 (September): 113642. 
https://doi.org/10.1016/j.enpol.2023.113642. 

Robb Stewart, W., and Koroush Shirvan. 2023. “Construction Schedule and Cost Risk for Large 
and Small Light Water Reactors.” Nuclear Engineering and Design 407 (June): 112305. 
https://doi.org/10.1016/j.nucengdes.2023.112305. 

Schlumpf, Martin. 2023. “Beim Winterstrom Helfen Kernkraftwerke. Sie Liefern Zuverlässiger Als 
Solaranlagen.” NZZ. https://www.nzz.ch/meinung/beim-winterstrom-helfen-
kernkraftwerke-sie-liefern-zuverlaessiger-als-solaranlagen-ld.1764714. 

Shirvan, Koroush. 2022. Overnight Capital Cost of the Next AP1000. MIT-ANP-TR-193. 
Massachussetts Institute of Technology. 
https://web.mit.edu/kshirvan/www/research/ANP193%20TR%20CANES.pdf. 

Shirvan, Koroush. 2024. 2024 Total Cost Projection of Next AP1000. MIT-ANP-TR-201. 
Massachussetts Institute of Technology. 
https://web.mit.edu/kshirvan/www/research/ANP201%20TR%20CANES.pdf. 

Sovacool, Benjamin K., and Hanee Ryu. 2025. “Beyond Economies of Scale: Learning from 
Construction Cost Overrun Risks and Time Delays in Global Energy Infrastructure 
Projects.” Energy Research & Social Science 123 (May): 104057. 
https://doi.org/10.1016/j.erss.2025.104057. 

Spielhofer, Reto, Jonas Schwaab, and Adrienne Grêt-Regamey. 2023. “How Spatial Policies 
Can Leverage Energy Transitions − Finding Pareto-Optimal Solutions for Wind Turbine 
Locations with Evolutionary Multi-Objective Optimization.” Environmental Science & 
Policy 142 (April): 220–32. https://doi.org/10.1016/j.envsci.2023.02.016. 

Steffen, Bjarne. 2020. “Estimating the Cost of Capital for Renewable Energy Projects.” Energy 
Economics 88 (May): 104783. https://doi.org/10.1016/j.eneco.2020.104783. 

Steffen, Bjarne, and Paul Waidelich. 2022. “Determinants of Cost of Capital in the Electricity 
Sector.” Progress in Energy 4 (3): 033001. https://doi.org/10.1088/2516-1083/ac7936. 

Swissgrid. 2026. System Adequacy 2028, 2030, Und 2035 - Technischer Bericht. El Com. 
https://www.elcom.admin.ch/dam/de/sd-web/6QE7IJqI4ntz/system-adequacy-2028-2023-
2035.pdf. 

TNC Consulting AG, Feldmeilen, and Fraunhofer ISE. 2026. “Swiss Energy Charts.” 
https://www.energy-charts.info/index.html?l=en&c=CH. 

Ueckerdt, Falko, Lion Hirth, Gunnar Luderer, and Ottmar Edenhofer. 2013. “System LCOE: 
What Are the Costs of Variable Renewables?” Energy 63 (December): 61–75. 
https://doi.org/10.1016/j.energy.2013.10.072. 

Van Liedekerke, Ambra, Blazhe Gjorgiev, Jonas Savelsberg, et al. 2025. “Policy-Relevance of a 
Model Inter-Comparison: Switzerland in the European Energy Transition.” Applied 
Energy 391 (August): 125906. https://doi.org/10.1016/j.apenergy.2025.125906. 



Joint White Paper, ETH Zurich and PSI | Nuclear Power and the Future Swiss Energy System | June 2026 

 Page 33 /34 

Walch, Alina, Roberto Castello, Nahid Mohajeri, and Jean-Louis Scartezzini. 2020. “Big Data 
Mining for the Estimation of Hourly Rooftop Photovoltaic Potential and Its Uncertainty.” 
Applied Energy 262 (March): 114404. https://doi.org/10.1016/j.apenergy.2019.114404. 

Weigt, Hannes, Turhan Demiray, Ingmar Schlecht, Giovanni Beccuti, Moritz Schillinger, and Ali 
Darudi. 2020. Modellierung Der Erzeugungs- Und Systemkapatität (System Adequacy) in 
Der Schweiz Im Bereich Strom 2019. Basel. file:///Users/rlordan/Downloads/10020-
SACH2019_final_for_publication_31012020-4.pdf. 

World Nuclear Association. 2026a. Nuclear Power in China. World Nuclear Association. 
https://world-nuclear.org/information-library/country-profiles/countries-a-f/china-nuclear-
power. 

World Nuclear Association. 2026b. Nuclear Power in South Korea. World Nuclear Association. 
https://world-nuclear.org/information-library/country-profiles/countries-o-s/south-korea. 

 

 



Joint White Paper, ETH Zurich and PSI | Nuclear Power and the Future Swiss Energy System | June 2026 

 Page 34 /34 

Recommended Citation 
André Bardow, Peter Burgherr, Ali Darudi, Lucas Fernandez de Losada, Massimo Filippini, 
Gianfranco Guidati, Gabriela Hug, Rebecca Lordan-Perret, Annalisa Manera, Russell McKenna, 
Stefano Moret, Evangelos Panos, Anthony Patt, Andreas Pautz, Giovanni Sansavini, Jonas 
Savelsberg, Christian Schaffner, Tobias Schmidt, and Evren Turan (2026). "Nuclear Power and 
the Future Swiss Energy System: A Techno-Economic Modelling Analysis". ETH Zurich and the 
Paul Scherrer Institute, White Paper. 

Permanent Link 
https://doi.org/10.3929/ethz-c-000801809  

Rights/License 
http://rightsstatements.org/vocab/InC-NC/1.0/ 

Language Versions 
In the event of any inconsistency or ambiguity between the translated versions of this White 
Paper (and all other supporting documents) and the original English version, the English master 
version should be used as the reference.  

Acknowledgements 
The authors would like to acknowledge SWEET-CROSS, a research activity that facilitates 
model intercomparison studies by supporting the collection, harmonisation, and visualisation of 
results data. In this study, SWEET-CROSS contributed to data handling and development of the 
plotting tools used in the analysis. SWEET-CROSS is supported by the Swiss Federal Office of 
Energy as part of the SWEET CoSi consortium. 

Additional Contributors to this White Paper: 
 

• Dr. Adriana Marcucci, Energy Science Center ETH Zurich  
• Dr. Matthieu Boubat, Energy Science Center ETH Zurich 
• Dr. Vinh Dang, PSI 
• Dr. Kannan Ramachandran, PSI

https://doi.org/10.3929/ethz-c-000801809
https://rightsstatements.org/vocab/InC-NC/1.0/
https://sweet-cross.ch/


 
 

 

 

 

 

 

 

 

 

Contact 
 

ETH Zurich 
Energy Science Center (ESC) 

Sonneggstrasse 28 
8006 Zurich 

 
info@esc.ethz.ch 
www.esc.ethz.ch 

 
© ETH Zurich, June 2026 

 
 
 

 
 

mailto:info@esc.ethz.ch
http://www.esc.ethz.ch/

