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Introduction

As global energy demands rise, the need for reliable, low-carbon energy sources such as
nuclear power has become increasingly important. Meeting growing electricity demand while
reducing greenhouse gas emissions has renewed interest in nuclear power. In the United States,
this renewed interest has been reflected in recent legislative and executive actions including The
Accelerating Deployment of Versatile, Advanced Nuclear for Clean Energy Act of 2024 [11] and
Executive Orders: 14299 - Deploying Advanced Nuclear Reactor Technologies for National
Security, 14300 - Ordering the Reform of the Nuclear Regulatory Commission , 14301 - Reforming
Nuclear Reactor Testing at the Department of Energy , and 14302 - Reinvigorating the Nuclear
Industrial Base. The United States currently has a fleet of 94 operating reactors, generating 18.2%
of the country’s power [16]. Several analyses suggest that achieving future U.S. energy and
decarbonization goals may require a substantial expansion of nuclear generating capacity over the
coming decades [8]. While the magnitude of this expansion remains uncertain, any significant
increase in nuclear deployment will depend not only on technological innovation and regulatory

reform but also on sustained public confidence and community support.

Historically, nuclear energy has been associated with accidents such as Three-Mile Island,
as well as Chernobyl and Fukushima, contributing to a narrative that the public opposes nuclear
power. However, recent public opinion surveys demonstrate a more nuanced reality, with 72%
favoring nuclear energy [9]. Although many Americans express support for nuclear energy, they
also report having limited knowledge of how nuclear power works, its risks, and its benefits [9].
This gap between public support and public understanding presents an important policy challenge

as the United States seeks to expand nuclear generation. As new reactors are proposed and existing



facilities seek license renewals, insufficient public understanding may contribute to challenges

during siting and licensing processes.

As the United States pursues nuclear regulatory framework reformation, effective
community engagement and transparent communication is essential to maintaining public
confidence and supporting informed community participation. As the United States advances
policies to support nuclear deployment, strengthening existing approaches to public
communication and community engagement will be increasingly important to maintaining public
confidence and facilitating informed participation. This paper argues that successful expansion of
nuclear energy depends not only on regulatory modernization and technological innovation, but
also on comprehensive public engagement strategies that improve nuclear literacy, build trust, and
promote meaningful community participation. It concludes with policy recommendations for
federal agencies, industry, and local stakeholders to strengthen communication throughout the

nuclear licensing and deployment process.



Background

Historical Public Perception

Public perception of nuclear energy in the United States has been shaped by decades of
historical events. Although nuclear power has provided reliable, low-carbon electricity for more
than half a century, concerns surrounding reactor safety have had a lasting influence on public
confidence. Much of the skepticism associated with nuclear energy today can be traced to several
high-profile nuclear accidents, which significantly affected how the public understands and

evaluates the risks of nuclear technology

The Three-Mile Island accident marked a turning point for the U.S. nuclear industry and
significantly influenced public perception of nuclear energy. On March 28, 1979, a combination
of equipment malfunctions and operator error led to a partial meltdown of the reactor core [14].
Although the plant's containment systems prevented a major release of radioactive material and
studies found no immediate deaths or significant off-site health effects, inconsistent
communication from plant operators, government officials, and the media created widespread
public confusion and fear. Precautionary evacuation recommendations for vulnerable populations
further heightened public concern and contributed to a lasting perception that nuclear power posed
significant risks [13]. In response, the accident prompted reforms in reactor operations, emergency
preparedness, operator training, and regulatory oversight, resulting in a safer and more resilient
nuclear industry [2]. Additionally, it demonstrated that public confidence is shaped not only by the
technical performance of nuclear facilities but also by how effectively information is
communicated before, during, and after an incident [13]. These lessons remain relevant as the

United States pursues reactor licensing reform and the expansion of nuclear energy.



Public perceptions were further influenced by the Chernobyl disaster [5] in Ukraine and
the Fukushima Daiichi accident [15] in Japan. The Chernobyl accident occurred under reactor
designs and regulatory conditions fundamentally different from those used in the United States,
yet its widespread international media coverage reinforced public concerns about the safety of
nuclear energy [5]. In contrast, the Fukushima Daiichi accident involved boiling water reactors
more comparable to those operating in the United States. Although the accident was initiated by
an unprecedented earthquake and tsunami, it prompted significant regulatory actions by the U.S.
Nuclear Regulatory Commission and industry initiatives to strengthen plant resilience, particularly
with respect to station blackout mitigation and emergency preparedness [15]. Together, these
events continue to shape public perceptions of nuclear energy and influence discussions

surrounding nuclear safety.

These historical events contributed to the widespread perception that the American public
broadly opposes nuclear energy. However, recent polling suggests that public opinion has evolved
[9]. Growing concerns about climate change, energy security, and rising electricity demand have
increased public recognition of nuclear energy's role in providing reliable, carbon-free electricity.
The legacy of these accidents continues to shape public perceptions of nuclear energy and
influences how communities evaluate proposed nuclear projects today. Although the U.S. nuclear
industry has undergone significant safety and regulatory improvements over the past four decades,
concerns surrounding reactor safety, radioactive waste management, and trust in government
institutions remain important considerations for many members of the public. As the United States
pursues reactor licensing reform and expands its nuclear fleet, understanding these historical

influences is essential for developing effective community engagement strategies.



Current Public Concerns

Although the U.S. nuclear industry has undergone significant safety and regulatory
improvements since accidents like Three-Mile Island, several issues continue to shape public
perceptions of nuclear energy. Some of the most prominent concerns are the long-term
management of spent nuclear fuel, trust in government and industry institutions, and access to
clear, transparent information about nuclear technologies [1]. These concerns influence how
communities evaluate new nuclear projects and emphasize the importance of meaningful public

engagement throughout the licensing and deployment process.

Federal agencies such as the U.S. Nuclear Regulatory Commission incorporate public
engagement into the regulation process through mechanisms such as public access to licensing
documents, formal comment periods, and public meetings [10]. Similarly, the Department of
Energy conducts educational, and outreach initiatives aimed at improving public understanding of
nuclear energy [12]. Although these engagement opportunities exist, questions remain regarding

how effectively they reach and educate broader audiences.

Key Findings

Public Support for Nuclear Energy is Increasing

Recent public opinion data indicates that support for nuclear energy in the United States
has increased in recent years, particularly as concerns about climate change and energy reliability

have grown [9]. Across multiple national surveys such as the 2025 National Nuclear Energy Public



Opinion Survey conducted by Bisconti Research or the Americans’ Opinions on Nuclear Energy
(2025) conducted by Gallup, a majority of respondents consistently express at least moderate
support for expanding nuclear power as part of the United States’ long-term energy portfolio. This
support has remained stable or increased over time, especially as concerns about climate change,

grid reliability, and rising electricity demand have become more prominent in public discourse.
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Figure 1: Favorability to Nuclear Energy 1983-2025, Bisconti Research [9]

Importantly, the nuclear energy source also exhibits one of the smallest partisan divides
among major energy technologies [3]. While energy policy in the United States is often highly
polarized, support for nuclear power tends to be relatively consistent across political affiliation.
Republican and Democratic respondents report similar levels of support, with differences between
groups typically narrower (17 percentage point gap) than those observed for other energy sources
such as fossil fuel (52 percentage point gap for offshore oil and drilling) or certain renewable
technologies (39 percentage point gap for wind turbine) [3]. This comparatively low partisan gap

suggests that nuclear energy has more bipartisan support than many other components of energy



policy, which may provide a more stable political foundation for long-term deployment and
investment decisions.
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Figure 2: Republican and Democrat Support for Different Energy Sources [4]

Survey research suggests that individuals are more likely to express favorable views toward
nuclear power when it is framed as a low-carbon energy source that can complement renewable
generation and support grid stability [4]. This suggests that public support for nuclear energy is
not only present but also influenced by how it is framed within broader energy and climate
discussions. In particular, support tends to increase when nuclear energy is linked to national

priorities such as emissions reduction and energy reliability.

However, despite this relatively strong and stable support, the level of public engagement
with technical details of nuclear energy remains limited. Many respondents who express favorable
views toward nuclear power also report limited familiarity with how nuclear plants operate, how

regulatory oversight functions, or how safety risks are managed [9]. This pattern reinforces the



importance of distinguishing between general support for nuclear energy and deeper understanding

of nuclear systems and governance.
Support exists alongside limited technical understanding

Despite relatively high levels of public support for nuclear energy, research consistently
indicates that many individuals have limited understanding of how nuclear power systems operate,
how safety and risk are managed, and how regulatory oversight functions [9]. This suggests that
favorable views of nuclear energy are often grounded in broad perceptions rather than detailed

technical knowledge of nuclear and radiation science or regulatory processes.
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Figure 3: Subjects’ knowledge and support for nuclear energy [9]

A clear example of this pattern can be seen in survey data from Bisconti Research in Figure
3, which examines the relationship between self-reported knowledge and attitudes toward nuclear

energy. A substantial portion of respondents who indicated they were “not too informed” about
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nuclear energy still expressed overall support for it. Specifically, approximately 74% of
respondents in this category reported that they either somewhat or strongly favored nuclear energy.
However, only 14% reported strongly favoring nuclear energy. In contrast, among respondents
who considered themselves “well informed,” 88% expressed at least some level of support, with
66% reporting that they strongly favored nuclear energy [9]. This distinction suggests that while
overall support for nuclear energy exists across different levels of knowledge, greater familiarity
with the subject is associated with stronger and more confident support. The problem to be
addressed is that individuals with limited knowledge may express general support, but that support

may be less firmly established than among those who report being well informed.

This gap between support and understanding is important because it influences how
individuals interpret new information about nuclear energy. As technical issues such as spent fuel
management, reactor licensing, plant safety upgrades, or emergency preparedness become subjects
of public discussion, individuals with limited familiarity may be less equipped to evaluate complex
or competing claims. In these situations, opinions may be shaped more by simplified narratives or
incomplete information than by an understanding of the underlying science and regulatory

processes.

Importantly, this knowledge gap does not appear to substantially reduce overall public
support for nuclear energy; rather, it affects the depth and resilience of that support. While many
individuals express generally favorable views toward nuclear energy, those views are less likely to
reflect a strong understanding of how nuclear technologies operate, how they are regulated, or how
associated risks are managed. Consequently, public opinion may become more vulnerable to
uncertainty or conflicting information during policy debates surrounding new reactor projects,

waste management, or plant operations.
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This distinction between general acceptance and informed understanding highlights a
central challenge for policymakers. As the United States considers expanding its nuclear energy
capacity, maintaining broad public support will require more than favorable opinion polls. It will
require communication and engagement strategies that provide communities with the knowledge

necessary to participate confidently and meaningfully in decisions that affect them

Existing public engagement efforts provide a strong foundation but

vary in accessibility and effectiveness

Federal agencies, industry organizations, utilities, and academic institutions have all
recognized the importance of engaging the public as nuclear energy continues to evolve. Public
engagement has become an integral component of the nuclear licensing process, with organizations
seeking to improve transparency, provide educational resources, and encourage stakeholder
participation throughout project development. These efforts demonstrate a growing recognition

that public confidence depends not only on technical safety but also on effective communication.

The U.S. Nuclear Regulatory Commission incorporates public participation into the
regulatory process through public meetings, licensing hearings, formal comment periods, and
publicly accessible licensing documents. These opportunities allow community members to ask
questions, provide feedback, and remain informed about proposed projects and regulatory
decisions [10]. Similarly, the Department of Energy supports educational initiatives, workforce
development programs, and community outreach efforts designed to improve public understanding
of nuclear energy technologies. Professional organizations such as the American Nuclear Society
also contribute through educational programming, public resources, and outreach events that

promote nuclear literacy [7].
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Despite the availability of these engagement opportunities, their effectiveness can vary
depending on how information is communicated and whether it is accessible to non-technical
audiences. Regulatory documents are often lengthy and highly technical, while public meetings
may primarily attract individuals who are already engaged in the licensing process. As a result,
many members of the public remain unaware of available educational resources or may find them

difficult to understand without prior technical knowledge.

This suggests that the primary challenge is not a lack of public engagement opportunities
but rather ensuring that existing communication strategies effectively reach broader audiences and
present technical information in a way that is clear, relevant, and accessible. Strengthening these
efforts could improve public understanding while building upon the strong foundation of

transparency and stakeholder involvement that already exists within the U.S. nuclear industry.

Limited Exposure to Nuclear Energy in K-12 Education

Although students are introduced to concepts such as atomic structure, electricity
generation, and climate change through existing K—12 science curricula, nuclear energy is often
discussed only briefly within these broader topics. As a result, many students graduate with limited
understanding of how nuclear energy contributes to the electric grid, how radioactive materials are

used in medicine and industry, or how nuclear facilities are regulated.

This limited exposure does not suggest that students should receive detailed technical
instruction on reactor engineering. Rather, it highlights a missed opportunity to develop broader
energy literacy and scientific reasoning skills. Because many individuals form opinions about

nuclear energy later in life, foundational knowledge acquired through science education can
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provide an important framework for evaluating information and participating in future discussions

surrounding energy policy.

Recommendations

1. Strengthen Nuclear Education in K-12 STEM Curricula

One of the primary findings of this research is that many Americans express support for nuclear
energy while reporting limited familiarity with the technology and the regulatory processes that
govern it. The objective of improving public understanding should not be to provide detailed
technical instruction, but rather to ensure that future generations possess sufficient scientific and

energy literacy to participate meaningfully in discussions surrounding nuclear energy policy.

Although students are introduced to concepts such as atomic structure, radioactivity, and
electricity generation through existing science curricula, nuclear energy itself is often discussed
only briefly within broader conversations about climate change or energy production. As a result,
many students graduate with only a limited understanding of how nuclear energy contributes to
the nation's electricity supply, how radioactive materials are used in medicine and industry, or how
nuclear facilities are regulated. Consequently, many individuals form opinions about nuclear
energy based primarily on media coverage, historical events, or public discourse rather than

foundational science education.

To address this gap, nuclear science should be more intentionally integrated into existing

STEM curricula rather than introduced as a standalone course. Topics such as nuclear fission,
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radiation, reactor safety, waste management, nuclear medicine, and the role of nuclear energy in a
diversified energy portfolio can be incorporated into physics, chemistry, environmental science,
and earth science courses. Because these subjects already align with existing learning standards,
expanding their coverage would require relatively modest curriculum revisions while improving
students' broader understanding of the nation's energy portfolio and the role of nuclear

technologies within it.

The Department of Energy, in partnership with state education agencies, the American Nuclear
Society, universities, and educators, should support this effort by developing curriculum modules,
teacher professional development opportunities, and classroom resources aligned with existing
educational standards. These materials should emphasize scientific literacy, critical thinking, and
evidence-based instruction rather than advocacy for any particular energy source. The objective is
not to encourage support for nuclear energy, but to ensure that future generations have the
foundational knowledge necessary to evaluate information, understand tradeoffs among energy
technologies, and participate thoughtfully in discussions surrounding the nation's evolving energy

landscape.

2. Establish a Community Engagement Toolkit for Nuclear
Projects
As the United States expands its nuclear energy infrastructure, effective communication with
communities directly affected by nuclear facilities will become increasingly important. While

improving long-term energy literacy through K—12 education can help future generations,

communities considering new nuclear projects or living near existing facilities require timely,
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accessible, and trustworthy information to participate meaningfully in public discussions and
regulatory processes. Rather than attempting to broadly educate the entire public on the technical
aspects of nuclear engineering, communication efforts should focus on providing the information
most relevant to community members and addressing their questions in a clear, transparent, and

understandable manner.

Many operating nuclear power plants have demonstrated that sustained community
engagement can foster trust and long-term public support. Plant operators often invest significant
time and resources into becoming active members of their local communities through educational
programs, partnerships with schools and universities, community advisory boards, open houses,
charitable initiatives, and public outreach events. These efforts have shown that consistent
engagement and transparency can strengthen relationships between nuclear facilities and the
communities they serve. Rather than developing entirely new communication strategies, federal
agencies and industry organizations should identify successful engagement practices currently
used throughout the industry and establish mechanisms for sharing these lessons with future

reactor developers and utilities.

The Department of Energy, in collaboration with the Nuclear Energy Institute, the American
Nuclear Society, utilities, and reactor developers, should develop a standardized Community
Engagement Toolkit that organizations can adapt to local needs. The toolkit should include plain-
language educational materials written for multiple audiences and varying levels of technical
knowledge. Resources may include frequently asked questions, infographics explaining reactor
operations and radiation, emergency preparedness guides, visual comparisons of radiation

exposure, short educational videos, and community presentation materials. Materials should be
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developed using plain-language communication principles to ensure they are understandable to

audiences without technical backgrounds.

The toolkit should also include age-appropriate educational resources that utilities and
community organizations can voluntarily provide to local schools. These resources could include
classroom modules aligned with existing science standards, teacher guides, interactive activities,
guest speaker programs, and community STEM events. Rather than introducing a standalone
nuclear science curriculum, these materials would supplement existing instruction on energy
systems and environmental science while improving students' understanding of the role nuclear

energy plays within the nation's energy portfolio.

Although the NRC plays a critical role in maintaining transparency throughout the licensing
process, its statutory mission is to regulate nuclear technology. Therefore, responsibility for
developing and distributing educational outreach materials should primarily rest with the
Department of Energy and industry organizations, while the NRC should continue focusing on
communicating its regulatory responsibilities, licensing decisions, inspection findings, and safety
oversight in a clear and accessible manner. By clearly defining these complementary roles, federal
agencies and industry can improve public understanding while preserving the NRC's independence

and credibility.

3. Develop a National Framework for Nuclear Communication

and Public Engagement

Although numerous organizations already conduct public outreach, communication strategies

vary considerably among federal agencies, industry organizations, utilities, reactor developers, and
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educational institutions. As a result, the quality, accessibility, and consistency of information
available to the public can differ significantly depending on the project or community. Establishing
a national communication framework would promote greater consistency while building upon

existing outreach efforts rather than replacing them.

The Department of Energy, in collaboration with the Nuclear Energy Institute, the American
Nuclear Society, utilities, reactor developers, and other relevant stakeholders, should develop a set
of voluntary communication best practices for organizations engaged in public outreach and
education. Rather than creating additional regulatory requirements, these guidelines would provide
recommendations for communicating technical information in ways that are accurate, transparent,

and accessible to non-technical audiences.

The framework should include plain-language explanations of reactor technologies, radiation,
and waste management; standardized fact sheets and visual infographics; multilingual educational
materials; frequently asked questions; guidance for communicating uncertainty and risk; and
recommendations for digital engagement through websites and social media. While organizations
should retain the flexibility to tailor materials to local communities, establishing common
communication principles would help ensure that the public receives reliable and understandable

information regardless of the source.

The U.S. Nuclear Regulatory Commission should serve a separate but complementary role
within this framework. As the nation's independent nuclear regulator, the NRC should not
participate in efforts intended to promote or advocate for nuclear energy. Instead, the agency
should continue improving communication regarding its regulatory responsibilities, licensing
processes, inspection findings, safety oversight, and opportunities for public participation. While

the Department of Energy and industry organizations focus on communicating nuclear
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technologies and their applications, the NRC should remain focused on explaining how it fulfills
its mission to protect public health and safety through independent regulation. Maintaining this
distinction is essential to preserving the agency's credibility and public trust while ensuring that

each organization communicates within its respective mission.

By clearly distinguishing the educational role of the Department of Energy and industry
organizations from the NRC's role as an independent regulator, this framework would strengthen
public understanding while preserving public confidence in the credibility of the nation's nuclear

oversight system.

Conclusion

As the United States expands its use of nuclear energy to meet growing electricity demands
and achieve decarbonization goals, public engagement must remain a central component of nuclear
policy. Although support for nuclear energy has increased and remains relatively bipartisan, many
Americans continue to report limited knowledge of nuclear technology, safety, and regulation. This
gap between public support and public understanding presents an important opportunity to

strengthen communication and education.

The recommendations presented in this paper provide practical strategies for improving
nuclear literacy and fostering informed public participation. By investing in transparent
communication and meaningful community engagement alongside regulatory and technological
advancements, the United States can build lasting public trust and support the responsible

expansion of nuclear energy.
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