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ABSTRACT 
Decarbonization of the electric power industry is an important step toward meeting emission goals to help prevent 
climate change. Nuclear power plays a significant role in decarbonization as it’s the largest zero emission energy source. 

There are other benefits to nuclear power being part of the energy portfolio with other renewable sources; however, 

the nuclear power industry faces economic challenges which have contributed to premature closure of plants. A U.S. 

federal policy for zero-emission credits (ZEC) could allow for existing nuclear plants to continue operating as well as 

promote the deployment of advanced reactors. Similar policies have been established state-level with proven results. 
A US federal policy with a dedicated timeline would allow utilities to make better informed decisions regarding the 

continued operation of plants as and the development of new reactors. While this paper focuses on the US, ZECs could 

be applied globally with similar benefits. 

INTRODUCTION 
Decarbonization of the electric power industry, which accounts for approximately 25% of greenhouse gas emissions in 
the U.S. [1], will be an essential part of meeting net zero-emission goals to help combat climate change. The production 

of clean, reliable electricity will be essential in meeting these goals, especially as decarbonization/electrification in 

other industries could increase electricity demand in the US by 20% in 2050 [2]. Nuclear energy plays an important 

role for zero-emission electricity generation in the United States as it currently makes up 20% of all generation and 

52% of carbon free electricity [3]. This paper provides an overview of the benefits of nuclear power in the US as well 
as a discussion on how a US national zero-emission credit policy could enable the continued operation of the existing 

nuclear fleet and promote advanced nuclear in conjunction with other clean energy resources to help the U.S. achieve 

its carbon net zero targets. 

BENEFITS OF NUCLEAR 
There are multiple benefits of nuclear power from cost, capacity, and socioeconomic perspectives. Some of these 
benefits are listed below: 

• Electricity produced from the existing nuclear fleet through long term operations has the lowest levelized cost of 

electricity (LCOE) of all power generation [4] as seen in Figure 1. 

• Nuclear power plants typically operate with a capacity factor above 90%, which makes them the most reliable 

energy source [3]. 
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• Nuclear power along with other energy sources creates a diverse energy portfolio in the US which is more 

resilient to volatile markets. 

• Nuclear power plants provide hundreds of high paying jobs as well as a large tax base for the communities in 

which the plant resides, typically in rural areas [5]. 

 

Figure 1: Levelized Cost of Generating Energy by Technology, at 7% discount rate [4]. 

Any risk-averse pathway towards net-zero emissions will require a portfolio of every available low-carbon technology 
and strategy, given the socio-techno-economic factors at play [6]. It is a well-known fact that renewables have 

intermittency issues that make them less attractive as supply sources for reliable base load on the grid. Additionally, 

renewables must account for variability, balancing and location related costs that are oftentimes not considered in 

renewable exclusive pathways [7]. Nuclear, in conjunction with cost-competitive thermal energy storage and 

renewables, is the ideal candidate to supply low-carbon base load, while enhancing both the reliability of the grid and 
its flexibility at the same time [8]. The development of advanced nuclear can also lead to grid reliability and reduced 

risk of proliferation [7, 9]. Thus, for effective climate-change mitigation, a high penetration of nuclear energy in 

conjunction with an appropriate mix of renewables in the U.S. achieves a more superior land usage and cost objective 

as opposed to a renewables-based pathway [10]. 

ZERO-ENERGY CREDITS 
Zero-emission credits (ZEC) are payments utilities can claim for any energy generation source which emits no CO2 

during normal operations, including but not limited to solar, wind, nuclear, and natural gas with carbon capture and 

sequestration. These credits are typically paid per megawatt-hour. In the United States, a federal policy of exclusively 
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claimed ZECs derived from the social cost of carbon [11] with adjustment rates similar to Illinois Public Act 099-0906 

[12] could help utilities continue the operation of nuclear plants as well as promote the construction of advanced 

nuclear plants. 

 

The social cost of carbon is an estimated $16.5/MWh [11]. If this is selected as the initial value of a ZEC, projected 

expansion of advanced nuclear capacity can be drawn from Figure 2 which shows projected capacity additions for 

various compensation scenarios. For an additional revenue stream of $15/MWh, up to 200 GW could be added under 

typical nuclear capital costs [13]. This is on the order of the increase needed to meet global decarbonization goals. 

 

Figure 2: Projected Nuclear Capacity Additions by 2050 by Capital Cost in various expanded compensation scenarios 

[13] 

As shown in Figure 3, ZECs appear to correlate with a reduction in carbon emissions. In Illinois, following the 2015 

assessment of a ZEC in their state, emissions dropped ~5%, with an additional ~5% reduction following the passing of 

the ZEC into law in 2016 [14]. In addition to Illinois, ZECs have been used in New York and New Jersey to assist operating 

nuclear plants. In these cases, the nuclear plants in these states were able to alleviate economic challenges and continue 

operating. Studies have shown that the cost of the ZECs to consumers is lower than if the nuclear plants were replaced 

with other generation [15]. 
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Figure 3: energy related CO2 emissions for the state of Illinois [14] 

FURTHER CONSIDERATIONS & NEXT STEPS 
The U.S.’s existing nuclear fleet can play an important role in reaching U.S. and international 2030 decarbonization goals 

and 2050 net-zero carbon targets. However, internationally, with the closure of nuclear plants, global carbon free 

generation shares have remained at 36% for the past 20 years despite the growth of renewable generation [16]. 
Economic uncertainty is raising utilities’ risk for capital investment returns, which will be required not only to keep 

U.S. plants from closure, but to also expand their capabilities (i.e. power uprates, flexible operations, life extension, 

alternative energy production, and deployment of new technologies which could safely increase reliability and further 

decrease costs to customers) to support the future U.S. electrification needs. Ensuring the continued operation of U.S. 

nuclear facilities will support the economic growth of local communities and maintain a nuclear workforce necessary 
to support the future deployment of advanced nuclear plants, which will also play an important role in the 2050 net-

zero carbon targets. The lessons learned from implementation of ZECs at the state level can be applied in the US at a 

federal level. A zero-emission credit approach may also be applicable to other countries outside of the US as nuclear 

energy will play an important role in reaching the global net zero emission targets. 
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