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THE DEBATETHE  DEBATE

Is More Nuclear Energy  
Essential to Combat  

Climate Change?

WITH demands to eliminate climate 
change-inducing carbon emissions 
gaining urgency, nuclear energy is en-

joying renewed if controversial support worldwide 
and domestically. In the United States, lawmakers 
and policymakers are aware that the technology has 
important downsides, such as resolving tricky waste 
disposal issues and ensuring reactor safety, with sev-
eral historical disasters in the public mind. Those is-
sues as well as cost per kilowatt-hour have led to 
level growth in the United States in recent decades. 
But now some are arguing that an energy source 
with virtually no air emissions deserves a new look, 
particularly with advanced designs on the drawing 
board that aim to address these and other problems.

The first new reactor in the United States in 
seven years started commercial operation last July 
in Waynesboro, Georgia, making 94 currently in 
operation nationwide. At present, nuclear genera-
tors provide about 20 percent of U.S. electricity 

consumption. To halve the utility sector’s carbon 
emissions by 2030 and achieve net-zero emissions 
by 2050—while electrifying the transportation, 
manufacturing, and building sectors—President 
Biden’s administration is promoting advanced nu-
clear designs and says failing to accelerate invest-
ments in reactor technology risks missing decar-
bonization targets.

But to successfully address climate change, 
and given projected growth of renewables, do 
we need new nuclear facilities to fill in gaps, 
particularly in providing baseload electricity? To 
meet Biden’s schedule, can we reduce the time 
needed to approve, site, and build reactors? Can 
the industry design generators at lower risk 
from meltdowns, terrorist attacks, and other ca-
lamities? What about the concern that nuclear 
fuels and byproducts can lead to proliferation of 
atomic weapons? And can we solve the long-term 
waste-disposal problem?
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“Expanding nuclear 
energy is essential 
for meeting 
decarbonization 
targets amidst growing 
global energy demand”

“Renewables alone are 
unlikely to supplant 
fossil fuels, and 
nascent carbon capture 
technologies may not be 
enough to fill the gap”

Edwin Lyman
Director of Nuclear Power Safety
Union of Concerned Scientists

“Safety should not be 
traded away to give 
the industry a leg up 
in its competition with 
rapidly advancing 
renewables”

Jackie Toth
Deputy Director

Good Energy Collective

“Now more than ever, 
the world needs 
pragmatic solutions 
that can support an 
equitable clean energy 
transition”

Kathryn Huff
Assistant Secretary for  

Nuclear Energy
Department of Energy

Jon-Michael Murray
Nuclear Policy Manager 

CATF 
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in remote areas, reliably supporting 
critical infrastructure, and replacing 
retiring coal plants across the nation. 
These advantages provide important 
choices for communities looking to 
meet increasing energy demand with-
out sacrificing jobs, reliability, or the 
environment.

Many reactor technologies com-
mercializing today are designed to 
adjust their electricity output to 
complement renewable technologies, 
ensuring a stable and reliable sup-
ply of energy. This is a role currently 
filled by natural gas peaking plants, 
which if replaced with nuclear energy 
would significantly reduce carbon 
emissions.

Some advanced reactor designs 
can generate high temperatures well-
suited to decarbonize energy-in-
tensive processes that currently rely 
on fossil fuels, including hydrogen 
production, desalination, district 
heating, petroleum refining, and 
fertilizer production. These indus-
trial applications make up nearly a 
quarter of greenhouse gas emissions 
and cannot be fully decarbonized 
without the clean, thermal energy 
available from reactors. That’s why 
DOE is supporting initiatives such 
as the Hydrogen Energy Earthshot, 
which includes billions of dollars to 
establish Hydrogen Hubs across the 
country; the Industrial Decarboniza-
tion Energy Earthshot focused on 
applications with the hardest-to-
abate emissions; and the X-energy 
high-temperature gas reactor dem-
onstration in partnership with Dow.

Advanced reactors are also being 
designed with enhanced safety and 
security features such as lower power 
levels, reduction or elimination of 
safety-related human intervention, 
and below-ground construction. 
Assuring the safety of new reactor 
designs is vital for public trust in 
nuclear as a clean and reliable power 
source, but it’s important to recog-
nize that nuclear energy is already 
safe—safer in fact than almost any 
other energy source. 

To deliver on the promise of ad-

vanced nuclear reactor technology, 
we must also secure the supply of 
nuclear fuel and find ways to ensure 
sustainability in the back end of the 
fuel cycle. With regard to securing 
the supply, the United States and 
many of our allies have declared a 
commitment to expand fuel supply 
chain capacities to displace Russian 
conversion-and-enrichment supply. 
Domestically, this will require strate-
gic investments coupled with import 
restrictions that protect those invest-
ments well into the future. 

On the back end, waste manage-
ment is a critical aspect of the indus-
try’s sustainability. The development 
of advanced reactors offers a promis-
ing solution, with designs capable of 
using spent fuel, thereby reducing 
the material requiring disposal in 
repositories. DOE is investing in 
research to improve waste recycling 
and disposal technologies, aiming to 
make nuclear energy more sustain-
able. Through millions of dollars in 
community engagement activities, 
DOE has kickstarted a consent-based 
process to site one or more federal 
consolidated interim storage facilities 
for commercial spent nuclear fuel as a 
near-term action. 

The social, environmental, and 
economic costs of the climate crisis 
far outweigh the costs of deploying 
new nuclear reactors. Nuclear energy 
has already saved millions of lives by 
avoiding air pollution-related deaths. 
As we face the impacts of a chang-
ing climate, including the increased 
frequency and strength of extreme 
weather and climate events, nuclear 
energy must be part of the solution.

A failure to implement advanced 
nuclear energy solutions will cost 
more than humanity can afford. We 
don’t have the luxury of time. Com-
munities around the world deserve 
access to clean energy, water, and air 
today. Nuclear energy can, and must, 
deliver a cleaner, more prosperous 
future for all.

Kathryn Huff leads the Department of Energy’s 

Office of Nuclear Energy as the assistant secretary. 

A Clean and 
Sustainable 

Future
By Kathryn Huff

Now more than ever, the 
world needs pragmatic 
solutions that can support 
an equitable clean energy 

transition. To combat the climate 
crisis, we must move away from 
carbon-emitting energy sources as 
quickly and responsibly as possible. 
We cannot afford to leave communi-
ties behind, sacrifice system reliabil-
ity, or undermine affordable access 
to energy. The Biden administration 
has made it clear that, to do this, 
we need nuclear energy. Analysis by 
the world’s key experts supports this 
conclusion, including assessments 
by the Department of Energy, the 
Intergovernmental Panel on Climate 
Change, the International Energy  
Agency, and the International 
Atomic Energy Agency.

At the recent COP28 climate 
summit, 22 nations, including the 
United States, pledged to triple 
nuclear energy capacity by 2050 
to meet net-zero emissions goals. 
For the United States, that means 
installing approximately 200 giga-
watts of new nuclear power by mid 
century. 

Recognizing the scale of this chal-
lenge, the DOE’s Office of Nuclear 
Energy supports research and devel-
opment to reduce reactor costs, de-
carbonize markets beyond electricity, 
and above all, build new reactors.

New, advanced nuclear reactors 
are poised to provide much needed 
clean energy relief to communities 
around the world. Small modular 
reactors and microreactors present 
cost-effective options for diverse en-
ergy consumers, promising reduced 
construction costs and timelines. The 
energy density of nuclear power en-
ables compact plant sizes suitable for 
powering self-sufficient microgrids 
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Nuclear Power  
Is Not Clean and 
Not Safe Enough

By Edwin Lyman

People who argue nuclear power 
is essential to combat climate 
change stress that wind and 
solar power are variable re-

sources, dismissing the potential for 
energy storage, transmission, and 
grid management improvements that 
could bridge gaps between renewable 
energy supply and demand. Yet they 
are bullish on nuclear energy’s ability 
to quickly overcome the problems 
that caused it to lose support and 
stagnate in recent decades, including 
high cost, construction delays, inflex-
ibility, safety risks, nuclear weapons 
proliferation, and the never-ending 
waste-disposal stalemate. This way of 
thinking is rooted more in techno-
logical bias than in logical analysis.

Our low-carbon energy future is 
not set in stone (or uranium). But the 
nuclear industry hopes to make itself 
look indispensable while struggling to 
stay relevant in the face of rapidly in-
creasing deployment of renewable en-
ergy—as costs plummet (by about 70 
and 80 percent for land-based wind 
and utility-scale solar power since 
2010, respectively). In contrast, recent 
nuclear projects are losing against 
renewables because they have not real-
ized the dramatic cost and schedule 
reductions promoters promised. The 
$35 billion twin-unit AP1000 plant at 
Plant Vogtle in Georgia has famously 
ended up costing more than twice as 
much and taking about twice as long 
to build as initially projected.

Westinghouse’s main rationale for 
the AP1000, an evolutionary variant 
of previous light-water reactors, was 
to slash capital cost by significantly 
reducing materials, components, and 
the volume of buildings that must 
meet the highest safety and seismic 
standards. It didn’t work. Vogtle’s cost 
per megawatt dwarfs that of another 

budget-busting nuclear project, the 
Olkiluoto EPR in Finland, even 
though the EPR’s design offers en-
hanced safety over cutting cost.

Undaunted, nuclear boosters 
brush off the Vogtle fiasco, claim-
ing the future lies in cheaper “small 
modular reactors” or even tinier 
“micro-reactors” that can be deployed 
in locations not feasible for large 
plants. But a lower price tag doesn’t 
guarantee small reactors will be more 
economical: Diseconomies of scale 
dictate they will generate more ex-
pensive electricity unless capital and 
operating expenses can be slashed 
well below any reductions obtained 
by simply scaling down. 

And while reactor design stan-
dardization may reduce cost and speed 
up deployment, the Department of 
Energy is pursuing the opposite ap-
proach, spreading development dollars 
among a vast menagerie of exotic reac-
tor concepts. Many would use special-
ized fuels, materials, and components 
that need unique supply chains and 
manufacturing facilities. While no one 
wants the government to be in the 
business of picking winners and losers, 
this scattershot policy risks adding up 
to a whole lot of nothing.

To cut costs and speed up deploy-
ment of these first-of-a-kind reactors, 
developers are irresponsibly seeking 
many exemptions from fundamental 
safety requirements, such as robust, 
leak-tight containments; materials 
and construction of the highest qual-
ity; and full complements of trained 
operators and security personnel. And 
to facilitate reactor siting near densely 
populated areas or hazardous industrial 
facilities, the industry wants to forego 
the emergency planning critical to 
protect communities from a major ac-
cident or terrorist attack. Even so, after 
cutting numerous safety corners,  
NuScale, the most mature U.S. small 
modular reactor project, experienced 
a 50 percent increase in its projected 
power cost and was dumped by its 
only viable customer in November 
2023. 

Developers justify their push for 

weakened regulations by claiming 
their reactors are safer than current-
generation plants. But a 2021 Union 
of Concerned Scientists review found 
these experimental reactors pose 
novel and poorly understood risks—
which will be aggravated if there is a 
rush to license technically immature 
designs under less stringent rules that 
do not require the same safety mar-
gins and redundant layers of protec-
tion as operating reactors have. 

Although the Nuclear Regulatory 
Commission is significantly easing 
its licensing rules, pro-nuclear or-
ganizations unfairly scapegoat it for 
the largely self-inflicted problems 
that are causing nuclear to lose the 
race with renewables, urging the 
agency to even more drastically gut 
the regulations that have helped U.S. 
reactors remain meltdown-free since 
the 1979 Three Mile Island accident. 
These groups claim nuclear power is 
“clean” and that its safety risks have 
been exaggerated, downplaying the 
disasters that the world witnessed 
with horror at Chernobyl and Fuku-
shima. While they say they act in the 
public interest, their anti-regulatory 
stance and denial of the dangers of 
ionizing radiation are totally in synch 
with the nuclear industry’s bottom 
line. Rigorous studies show that low 
exposures to radioactive materials can 
cause cancer and even cardiovascular 
disease. It is simply false advertising 
to label as “clean” a power source that 
generates copious quantities of long-
lived poisons with the potential to 
severely damage the environment.

Nuclear safety should not be 
traded away to give the industry a leg 
up in its competition with rapidly 
advancing renewables. Nuclear power 
will succeed only if it can achieve a 
safety level high enough to effectively 
preclude another Fukushima-scale 
accident—or worse—that could send 
public support of the technology to 
the basement for another generation. 

Edwin Lyman is the director of nuclear 

power safety at the Union of Concerned Sci-

entists.
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ibility, it can reduce critical minerals 
and materials requirements and ease 
land-use and grid infrastructure bar-
riers. It can also reduce exposure to 
climate-related risks, while lessening 
widespread curtailments of energy 
demand. Finally, by avoiding the chal-
lenges of siting excessive solar and 
wind projects, it can accelerate the 
energy transition. 

Despite these apparent advantages, 
nuclear energy development has stag-
nated globally. While determined mi-
nority public opposition continues to 
be a challenge for nuclear expansion in 
some locales, and for individual proj-
ects, increasingly, concerns around cost 
and competitiveness weigh more heav-
ily. These concerns are not unfounded. 
Recent large light-water reactor proj-
ects such as Olkiluoto in Finland and 
Vogtle in the U.S. state of Georgia, 
both of which were completed nearly 
a decade or more late and at least two 
times over budget, have understand-
ably led critics to question whether the 
technology has a future. Indeed, the 
poor cost performance and high proj-
ect delivery risk is one of the reasons 
current nuclear investment globally is 
so low compared to other low-carbon 
energy sources. And it is obvious that 
current global investment in new 
nuclear capacity is far lower than will 
be required to support a global rate of 
scale-up sufficient to meet future clean 
energy demands, let alone a tripling of 
capacity by 2050. 

Flaws in the current delivery, busi-
ness, and regulatory models for nuclear 
energy technology bear much of the 
blame. Remedying these flaws be-
comes urgent in the context of climate 
and economic development goals that 
demand rapid, simultaneous expansion 
of all low-carbon energy options, in-
cluding nuclear, across multiple regions 
of the world. This seems like a daunt-
ing task, but it has been done before. 
From 1980 to 2000, global nuclear 
generating capacity—nearly all in the 
form of large conventional light-water 
reactors—grew rapidly, with as much 
as 30 gigawatts being added each year 
in the early 1980s, a rate of growth 

similar in magnitude to what might be 
needed today. However, recognizing 
that the nuclear industry of today, with 
its high cost and slow delivery time, 
is not sufficient to meet modern chal-
lenges, CATF has proposed six mutu-
ally reinforcing solutions to the current 
nuclear industry dysfunction.

The first is productization, a shift 
from slow, expensive mega-projects to 
standardized, manufactured products 
to achieve economies of scale and re-
duce costs. Second is prioritization of 
large order-books, aggregating demand 
for repeat builds of the same design 
to consolidate project risk and maxi-
mize learning-by-doing. Third is plant 
delivery integration. Independent 
Nuclear Development Organizations 
should be formed to streamline project 
development and deployment. Fourth 
is harmonized global licensing, which 
involves the creation of a Global Li-
censing Authority to provide globally 
accepted Design Acceptance Certifi-
cates. Fifth is technical support for new 
nuclear nations, requiring the creation 
of an International Technical Support 
Organization to assist first-time nucle-
ar countries in overcoming licensing 
barriers. Finally, sixth is broader access 
to financing, achieved by establishing 
an International Bank for Nuclear 
Infrastructure to provide financing and 
support for nuclear programs.

These proposed solutions represent 
a new pathway for nuclear energy 
to meet the climate and human de-
velopment challenges of the coming 
decades. Implementing them will 
significantly disrupt existing industry 
practices, amounting to a funda-
mental reset in how nuclear energy is 
licensed and delivered, but the effort 
will be worthwhile if nuclear can live 
up to its full potential as a clean firm 
power source. If that is the case, then 
the energy transition will be much 
faster and far less costly.

Jon-Michael Murray is CATF’s nuclear policy 

manager and is responsible for developing and 

advocating for policies that promote the develop-

ment and deployment of advanced nuclear energy 

technologies in the United States and globally.

Creating a New 
Pathway for 

Nuclear Energy
By Jon-Michael Murray

The recent commitment at 
COP28 by nearly two dozen 
countries—including the 
United States, United King-

dom, South Korea, and France—to 
triple their nuclear energy capacity 
by 2050 underscores a simple truth: 
expanding nuclear energy is essential 
for meeting decarbonization targets 
amidst growing global energy de-
mand. Overreliance on a single set of 
technologies is not the best recipe for 
success. Instead, a robust portfolio of 
solutions is needed to meet the size 
and complexity of the challenge. But 
at the same time, cost matters. Capital 
must be allocated wisely in a world 
of scarce resources. In that light, costs 
must be reduced and delivery times 
accelerated if nuclear energy is to play 
a significant role in the energy transi-
tion.

Global decarbonization scenarios 
predict a substantial increase in elec-
tric power output by mid-century, a 
doubling or even tripling of current 
capacity. This surge will be driven by 
electrification of various sectors and 
heightened demand, particularly in 
developing regions. While renewables 
such as wind and solar will serve as 
cornerstones of a decarbonized elec-
tricity grid, studies consistently high-
light the need for substantial amounts 
of non-weather-dependent, always-
available zero-carbon power to main-
tain reliability and contain costs.

Nuclear energy is already the 
world’s largest source of this kind of 
“clean firm” power available today. 
And it can address several critical as-
pects of the energy transition. It can 
reduce the need to build excess wind 
and solar capacity many times over 
peak demand, as well as expensive, 
rarely-called-upon energy storage. Due 
to its energy density and siting flex-
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The Climate 
Needs Nuclear 

Energy 
By Jackie Toth

The world faces disaster from 
climate change, but build-
ing out our nuclear power 
capacity will help temper the 

the challenge. We will need more 
nuclear because new renewable gen-
eration alone is unlikely to supplant 
fossil fuels, and nascent carbon cap-
ture technologies may not mitigate 
environmental impacts from oil, gas, 
and coal. 

According to the International 
Energy Agency, 87 percent of the 
total global energy supply in 1973 
came from fossil fuels. In 2019, it 
was still 81 percent. The IEA proj-
ects that total energy demand could 
start declining through 2030 if all 
countries were to meet their climate 
targets on time or reach net-zero 
emissions by 2050. But look no 
further than COP28 to observe how 
off track the world is from these 
achievements.

In this landscape, nuclear along-
side renewables offers key benefits. 
Reactors reliably produce about 10 
percent of global electricity today. 
They release no operating emissions, 
and their median lifecycle emissions 
are on par with offshore wind. 

Policymakers, including Demo-
crats and progressives, recognize 
these assets and the ongoing im-
provements to the safety and ef-
ficiency of new nuclear designs. In 
a 2010 speech, President Obama 
acknowledged nuclear’s controversial 
stature while urging a fresh look at 
its role in meeting new energy de-
mand and fighting climate change. 
President Biden is similarly support-
ive. When I was reporting on energy 
in 2019, Representative Alexandria 
Ocasio-Cortez (D-NY) told me 
the Green New Deal resolution she 
sponsored “leaves the door open on 

nuclear.” She supported the closure 
of the Indian Point nuclear plant 
north of New York City, but added 
that “one plant built decades ago is 
not emblematic of the technology 
that we have today.” 

It’s true that renewables are less 
expensive to build than reactors. But 
the Department of Energy estimates 
in a recent “liftoff” report that ad-
vanced nuclear with tax credits will 
be cost-competitive with renewables 
plus long-duration storage, or with 
natural gas plus carbon capture, 
which would each provide similar 
low-carbon or reliability benefits. 

Likewise, the least-cost transi-
tion to cleaner grids will not always 
maximize value for surrounding 
communities and workforces. 
Much of nuclear’s expense repre-
sents investments in local econo-
mies and labor. Today’s nuclear 
plants support 500-800 permanent 
workers across many professions 
and create thousands of jobs dur-
ing construction. The plants also 
support communities with state 
and municipal tax payments and 
emergency preparedness funds. Job 
quality also matters: At 19 percent, 
nuclear’s workforce is the most 
unionized in the electric power 
generation sector, compared with 
17 percent for coal, 12 percent for 
wind, and 11 percent for solar, ac-
cording to the most recent U.S. 
Energy and Employment Report. 

While nuclear energy has helped 
avoid 70 gigatonnes of global 
carbon emissions to date, nations 
like the United States still have 
important work to do to improve 
nuclear’s viability as a social and 
environmental tool. In some coun-
tries and communities, its wartime 
origins and three high-profile acci-
dents contribute toward a prevailing 
sense of dread of nuclear energy. 
Past uranium extraction scarred 
landscapes. In the 20th century, 
U.S. officials knowingly failed to 
protect the indigenous Diné, who 
mined uranium for the government, 
from contamination and has yet to 

redress that harm. It is incumbent 
on both governments and develop-
ers to address public concerns about 
nuclear, involve potential host com-
munities in new projects, and pri-
oritize ethicality in sourcing nuclear 
fuels and materials. 

And people rightly ask: What 
about nuclear waste? By the time of 
Obama’s 2010 remarks, he had di-
rected DOE to convene experts who 
could recommend a comprehensive 
approach to managing domestic 
spent nuclear fuel. This was impor-
tant. Although the United States has 
never experienced a release of nu-
clear waste from commercial plants, 
the 70-plus communities that host 
nuclear waste in over 30 states never 
agreed to hold it long-term. The ex-
perts’ first recommendation was for 
Congress to direct a process to site 
waste storage facilities based on local 
consent. Congress obliged. My or-
ganization, with our project partners 
at the University of Notre Dame, are 
among DOE’s awardees to propose 
a community-involved approach to 
storing nuclear waste. 

One thing that new advanced 
reactors may not be able to do is 
meaningfully reduce global emis-
sions by 2030. But the climate will 
not stop heating after that date. 
New nuclear could make a critical 
dent in emissions by mid-century. 
According to the IEA, 35 percent 
of the emissions reductions the 
world would need to achieve to 
reach carbon neutrality in 2050 will 
come from technologies like small 
modular reactors that aren’t yet on 
the market. 

Pollsters at Gallup and Pew Re-
search Center have charted recent 
increases in U.S. adults’ favorability 
toward nuclear. Hopefully for the 
planet, those results reflect a durable 
recognition that, if approached ethi-
cally, nuclear can address climate 
change while providing local value. 

Jackie Toth is deputy director of Good 

Energy Collective. She is a former energy and 

environment policy journalist. 


