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ANALYTICAL ESSAY

Disentangling the Nexus of Nuclear Weapons
and Climate Change—A Research Agenda

KjoLv EGELAND
NORSAR, Norway

Global warming and nuclear war are frequently described as the world’s
greatest threats. Both challenges could be understood as expressions of
modern science and technology, and both present tough collective ac-
tion problems. They are also mutually entangled. Yet students of security
have still to systematically unpack the relationship between climate change
and the politics of nuclear weapons. In this article, I critically review the
nascent literature on the climate-nuclear nexus and set out avenues for fu-
ture research. I find that the existing literature has focused disproportion-
ately on immediate managerial challenges such as the likely inundation
of current nuclear weapons bases, neglecting the potential consequences
of more profound, crisis-induced global transformations. Students of nu-
clear arms control, deterrence, and disarmament should interrogate the
assumption that the basic political and institutional structures that condi-
tion policy outcomes today will continue to exist indefinitely.

El calentamiento global y la omnipresente posibilidad de una escalada
nuclear se describen, con frecuencia, como las mayores amenazas para
el mundo. Ambos desafios podrian entenderse como expresiones de la
ciencia y la tecnologia modernas, y ambos plantean dificiles problemas
de accion colectiva. También se encuentran mutuamente entrelazados.
Sin embargo, los académicos del campo de la seguridad todavia tienen
que lograr desentranar de manera sistemadtica la relacion existente entre
el cambio climdtico y la politica de las armas nucleares. En este articulo,
revisamos de manera critica la literatura naciente que analiza el nexo exis-
tente entre el clima y lo nuclear y establecemos vias para futuras investiga-
ciones. Concluimos que la literatura existente se ha centrado de manera
desproporcionada en los desafios inmediatos a nivel de gestién, como el
probable desbordamiento de las bases de armas nucleares actuales, y ha
descuidado las posibles consecuencias de transformaciones globales mas
profundas inducidas por crisis. Los académicos que estudian el control, la
disuasion y el desarme de las armas nucleares deberian cuestionar la su-
posicion de que las estructuras politicas e institucionales basicas, las cuales
condicionan los resultados de las politicas hoy en dia, seguiran existiendo
indefinidamente.

Kjolv Egeland is a senior researcher at NORSAR in Norway. His research centers on global governance and change
in international relations.
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2 Disentangling the Nexus of Nuclear Weapons and Climate Change

Le réchauffement climatique et la possibilité d’'une escalade nucléaire,
qui n’a jamais disparu, sont souvent décrits comme les plus grandes men-
aces qu’il y ait pour le monde. Les deux défis peuvent s’appréhender
telles des expressions de la science et de la technologie modernes, et tous
deux présentent d’épineux problemes pour 'action collective. En outre,
ils s’enchevétrent. Pourtant, les étudiants en sécurité doivent encore dé-
cortiquer systématiquement la relation entre changement climatique et
politique des armes nucléaires. Dans cet article, j’examine de facon cri-
tique la littérature émergente sur les liens entre climat et arme nucléaire,
avant de définir de futures pistes de recherche. Je remarque que la littéra-
ture existante s’est concentrée de facon disproportionnée sur les défis im-
médiats de gestion, comme la probabilité d’inondation des bases militaires
stockant actuellement des armes nucléaires, en omettant les conséquences
potentielles de transformations mondiales plus profondes, générées par
une crise. Les personnes étudiant le controle des armes nucléaires, la dis-
suasion et le désarmement doivent remettre en question ’hypothése selon
laquelle les structures politiques et institutionnelles de base qui condition-
nent les issues politiques aujourd’hui ne disparaitront jamais.

Introduction

Culminating on June 30, 1988, the historic Toronto Conference on the Chang-
ing Atmosphere concluded that anthropogenic climate change amounted to “an
unintended, uncontrolled, globally pervasive experiment whose ultimate conse-
quences could be second only to a global nuclear war” (Secretariat of the World
Meteorological Organization 1988, 292). In the years since, nuclear weapons and
global warming have often been described as the “principal threats” to modern
human civilization (Scheffran et al. 2016, 1; see also, e.g., Schell 2007, 7; Buckley
2013; Cerutti 2010, 489, 167; Lieven 2020, 12; Hannay 2021; Litwak 2021; Kemp et
al., 2022, 1)—or even as the “most serious threats to security and survival that hu-
mans and other species have ever faced” (Crawford 2022, 9). While biodiversity loss,
synthetic biology, and the emergence of artificial intelligence have deservedly re-
ceived increasing attention in recent years, nuclear and climate risks have endured
or, by some estimations, intensified (Mecklin 2024). In the words of US president
Joe Biden, the only threat “more frightening than a nuclear war, is global warming”
(Fabian and Gardner 2023).

The nuclear and climate predicaments can both be understood as expressions of
modern science and technology. Both are embedded in complex socio-economic
structures, and both present onerous collective action problems that, in all likeli-
hood, will be all the more difficult to manage in an international context of inten-
sifying great-power competition (Gibbons and Herzog 2022, 71; Nye 2022, 1641).
Both have also been described as “wicked problems,” that is, as complex challenges
composed of a myriad of sub-problems with contradictory or countervailing solu-
tions (Lewis 2016; Incropera 2016). The two challenges are also mutually entan-
gled; the trajectory of the one could significantly impact the trajectory of the other
(Crilley 2023).

In this article, I aim to appraise, analyze, and advance the nascent literature on
the nexus of nuclear weapons and carbon-driven climate change. My intended con-
tribution is twofold. First, examining the existing literature on the topic, reviewing
both scholarship and “grey” literature, I seek to unpack the full gamut of inter-
linkages between nuclear security and fossil-fuel powered climate change. Existing
contributions to this field have invariably zeroed in on one or two of these interlink-
ages; my goal is to lay out a broader survey of the issue. Second, I aim to identify gaps
in the existing literature and, on the back of this, set out a new research agenda to
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advance current thinking. In a nutshell, the research agenda I propose is centered
on systematically investigating the implications of alternative climate-political fu-
tures for global catastrophic risk scenarios involving nuclear arms. This is not a plea
for granular forecasting or prediction; neither climate change nor nuclear politics
lends itself to probabilistic, formulaic study (Incropera 2016; Pelopidas and Egeland
2024). Rather, it is a plea for creative analysis of the multiple possible worlds that
await us.

The existing literature on nuclear strategy is in large measure written on the in-
creasingly untenable assumption that the world beyond the game of nuclear bar-
gaining is a constant—a void or vacuum within which nuclear politics plays out.
Climate change has the potential to radically upset this premise (see Gilli et al.
2024, 22). While much of the specialist literature on climate change and mitiga-
tion admittedly takes for granted the idea that current political structures and in-
stitutions will endure indefinitely into the future, it is increasingly acknowledged
by social scientists that climate change could reshape the world in fundamental and
unpredictable ways (Mann and Wainwright 2018; Khanna 2021; Hyman 2023). That
being said, the future doesn’t just happen, itis created, in large measure, by policy-
makers acting on the basis of their imaginaries of the future (see, e.g., Andersson
2018; Oomen, Hoffman, and Hajer 2021; Zwald 2013; van Mynster and Sylvest 2014;
Nye 2022). It is thus a democratic imperative—a condition for meaningful political
agency and choice—to present both policymakers and the public with alternative
visions of possible futures.

This article is divided into three parts. In the first of these, I identify and discuss
a series of politically significant connections between nuclear weapons and climate
change, including (i) the suggestion that growing demand for low-carbon nuclear
energy carries with it a risk of nuclear weapons proliferation; (ii) the potential for
climate-induced changes to the physical environment to challenge extant nuclear
infrastructure and deterrence practices; (iii) the prospects for climate cooperation
in an era of intensifying rivalry between nuclear-armed great powers; (iv) policy
trade-offs and national budgeting on a heating planet; and (v) the prospect that cli-
mate change could further poison the international security environment, putting
the global nuclear order under increased strain. In the second part, I identify gaps
in the existing literature and drill down on the potential implications for the global
nuclear order of major political shifts brought about by runaway climate change.
Global warming, I argue, has the potential to fundamentally transform the political
environment in which nuclear deterrence is enacted. In the third part, I set out a
new research agenda designed to advance existing scholarship.

The Climate-Nuclear Nexus: Unpacking the Connections between Nuclear Policy
and Global Warming

Recent years have seen the publication of a number of studies investigating the
linkages between nuclear weapons policy and the burgeoning climate emergency.
This section critically reviews the main strands of this literature. Focusing on the
nexus of nuclear security and the unfolding, fossil-fuel powered climate crisis, the
survey leaves out the scholarship on nuclear winter and the historical connections
between Cold War science and current climate models (see Masco 2010). This is not
to say that these issues are not important or worth highlighting, but rather that they
fall outside the scope of the present study. They have also been robustly covered by
existing scholarship. The focus below is on the linkages between nuclear weapons
and deterrence practices, on the one hand, and carbon-driven climate change and
efforts toward decarbonization, on the other.
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4 Disentangling the Nexus of Nuclear Weapons and Climate Change

Atoms for Climate

A first connection between nuclear weapons and climate change, one that has been
the subject of considerable analysis and debate, concerns the proliferation risks that
attend the apparent imperative of expanding nuclear energy production as a con-
tribution toward decarbonizing the global energy mix. Most rapid decarbonization
pathways entertained by the Intergovernmental Panel on Climate Change (IPCC)
in recent years have foreseen a significant expansion of nuclear energy generation
worldwide (see, e.g., Masson-Delmotte et al. 2019, 131; Shukla et al. 2022, 71). At
COP 28 in Dubai in 2023, 25 states, including Japan, Poland, Romania, South Ko-
rea, Ukraine, and the United States, issued a declaration to triple nuclear energy
capacity by 2050 (United States Department of Energy 2023).

While the calls for increased reliance on nuclear energy have indeed grown
louder in recent years, it is not given that the global nuclear energy sector will in
fact grow as quickly or profoundly as some assume. In fact, after a sustained pe-
riod of growth between 1965 and 2000, the global nuclear energy sector has failed
to grow for the last two decades, covering a steadily shrinking percentage of the
world’s energy demand (Schneider et al. 2022, 40). Decades of talk of a “nuclear
renaissance” have so far failed to translate into practice (see, e.g., Harding 2008,
53; Lester and Rosner 2009, 19). Going forward, the nuclear energy sector will also
be competing with increasingly competitive renewables such as solar, wind, and hy-
dropower. Whether a true nuclear renaissance will in fact come to pass remains to
be seen (Priger et al. 2024).

The atomic bombings of Japan, the Cold War arms race, and accidents at Cher-
nobyl and Fukushima are often highlighted as developments that gave nuclear tech-
nology a bad reputation, curtailing the nuclear energy industry (Baron and Herzog
2020, 8). A number of surveys have indicated that public attitudes toward nuclear
energy are in significant measure shaped by attitudes toward nuclear weapons, with
deep-seated opposition to nuclear armament translating into a diffuse opposition
to all things nuclear (Otway, Maurer, and Thomas 1978; Weart 2012; Baron and
Herzog 2020). Some have suggested that nuclear weapons—or, more precisely,
the risks, fear, skepticism, or guilt that imbue them—have deepened the climate
challenge by discouraging greater reliance on low-carbon nuclear power (Morland
2001; Moss 2014).!

A number of experts have identified the potential expansion of global nuclear
energy production as a significant proliferation risk. After all, the boundary be-
tween “peaceful” and “military” nuclear capabilities is somewhat tenuous; there is
significant overlap between the infrastructure required for civilian nuclear energy
production and nuclear weapons acquisition (Miller and Sagan 2009, 13). Admit-
tedly, proliferation risks will depend to large part on which states acquire what kinds
of nuclear technology (Miller and Sagan 2009, 9). Clearly, proliferation risks will be
lower if the expansion of nuclear energy production is enacted primarily by states
already armed with nuclear weapons. In the words of Sonja Schmid (2019, 307),
however, the prospective expansion of the global nuclear energy sector will almost
certainly involve the transfer of nuclear technologies to countries that presently
have small or non-existent nuclear energy sectors.

Nuclear technology transfers carry significant security implications. While civil-
ian nuclear energy cooperation has often been portrayed as a “redemptive” path
to global prosperity and coexistence (Peoples 2016), “atoms for peace” could easily
become “atoms for war” (Fuhrmann 2012, 5; see also, e.g., Miller and Sagan 2009;
Kroenig 2010). As a matter of fact, no nuclear-armed state has acquired its nuclear
arsenal without some form of assistance from other states (Pelopidas 2022, 78). At
the same time, a large number of states have received nuclear assistance and built

! This argument does not account for challenges related to the disposal of nuclear waste. It should also be pointed
out that nuclear energy is not fully carbon free.
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large nuclear energy programs without proceeding to build nuclear arms. Indeed,
most of the world’s states have shown little or no interest in acquiring a nuclear
arsenal (Doyle 2013, 28; Pelopidas 2011, 306). Multiple analysts have also made the
case that civilian nuclear assistance has in fact allowed actors such as the United
States and International Atomic Energy Agency (IAEA) to shape many states’ nu-
clear energy programs and, ultimately, render them less proliferation sensitive (see,
e.g., Gibbons 2020). In this view, there are “precedents in place to deal with at least
some of the challenges from a more globalized nuclear industry” (Montgomery and
Graham Jr 2017, 26). According to Eliza Gheorghe (2019, 89), however, the ability
of the United States and other major powers to control nuclear trade may now be
eroding, “potentially threatening an increase in the number of nuclear weapons
states.” States that are currently thinking about launching or expanding nuclear
energy programs purely for environmental or energy-security reasons may in the
future find themselves in a situation where weaponization seems attractive.

Climate Challenges to Nuclear Sites and Infrastructure

A second connection between nuclear security and the unfolding climate challenge
relates to the fact that extreme weather events and other warming-induced changes
to the natural environment stand to physically impact existing nuclear weapons
sites, infrastructure, and deterrence practices. Sea-level rise, storm surges, extreme
heat, and more intense wildfires all have the potential to affect nuclear bases, pro-
duction facilities, and weapons deployment practices, forcing serious adaptation
measures.

The challenge to nuclear sites and deterrence practices of sea-level rise and ex-
treme weather events has received considerable attention in several states, sparking
sensationalist headlines in major media outlets. For example, global warming has
been described as “the biggest threat to the U.K.’s national security” due to the po-
tential impact of climate change-induced flooding on Clyde Naval Base in Scotland,
home port of the British ballistic missile submarine fleet (Chitty 2022). Accord-
ing to a report commissioned by Scottish National Heritage, an executive body of
the devolved Scottish government, continued high greenhouse gas emissions could
yield sea level rise inundating the home of the United Kingdom’s only nuclear
weapon system by 2080 (Hanson et al. 2017, 121). This, in turn, could compro-
mise both nuclear safety and the viability of the United Kingdom’s continuous-at-
sea-deterrence posture. Another report, written by former UK Ministry of Defence
advisor Paul Dorfman for the Nuclear Consulting Group, concludes that climate
change would “inevitably involve very significant expense for UK nuclear military
installation operation, waste management, decommissioning, relocation or aban-
donment” (Dorfman 2021, 31). There is broad agreement among British experts
that, in the event of the Clyde Naval Base becoming unavailable for use by the Royal
Navy’s ballistic missile submarines, the political, economic, and geographic obsta-
cles to opening equivalent bases elsewhere in the United Kingdom would be oner-
ous if not insurmountable (Futter and Bowen 2020, 98; Walker 2018, 433; Ritchie
2016, 658-9; MacDonald 2014, 329; Chalmers and Walker 2013, 108).

US nuclear sites are also at risk. In a Carnegie Endowment report investigat-
ing the vulnerability of US nuclear deterrence practices to climate change, Jamie
Kwong finds that flooding, extreme heat, and wildfires could affect each of the US
nuclear triad’s legs. The Naval Submarine Base Kings Bay, for example, is vulnera-
ble to sea-level rise and storm surges. Global warming and changing precipitation
patterns could also impact Minot Air Force Base through flooding. Changes to the
climate “could have mission-altering impacts on the U.S. nuclear deterrent,” Kwong
concludes (2023a, 3; see also Kwong 2023b). While the number and geographic
spread of US nuclear bases mean that extreme weather events are unlikely to se-
riously compromise the United States’ ability to threaten nuclear retaliation at any

G20z Aen g1 uoisenb Aq | |21 808/C00SIA/L/LZ/I1e/ISI/WOD dNoolWwapede//:sdly woll papeojumoq



6 Disentangling the Nexus of Nuclear Weapons and Climate Change

given time, climate change is highly likely to complicate and increase the cost of sus-
taining US nuclear assets. As argued by Francesca Giovannini (2018, 91), “weather
changes [...] imply higher costs of maintenance and continuous investments in
training and disaster preparedness.” The US Navy has already initiated substantial
work to limit the impact of climate change on US naval bases (Kwong 2023a, 12). In
February 2024, a fast-moving wildfire in Texas forced the Pantex Plant—the United
States’ main facility for the assembly and disassembly of nuclear warheads—to tem-
porarily cease operations, evacuate nonessential staff, and begin construction of a
fire barrier (McKenzie and Diaz-Maurin 2024).

Wildfires have also imperiled Russian nuclear facilities. The forest and peat fires
that spread through Russia in the summer of 2010 threatened several nuclear sites;
Russian troops were obliged to dig a five-mile canal to protect the Sarov site, Rus-
sia’s main nuclear design and production facility (Jenkins 2010). Sarov was again
threatened by forest fires in 2021 (The Moscow Times 2021). The 2021 fire season
was Russia’s most damaging since records began, with fires destroying more than
18 million hectares of Russian forest. According to an unclassified report by the
NATO command Supreme Allied Command Transformation (2021, 7), Russia is
“highly susceptible to the adverse impacts of climate change. These impacts include
ice reduction, melting permafrost, increased flooding, air pollution, and resource
depletion.”

The melting away of Arctic sea ice could potentially have major consequences
for submarine operations and, ultimately, strategic stability between the major nu-
clear powers (Sergunin and Konyshev 2017, 172; Boulégue 2019, 12). For decades,
Moscow has operated its fleet of ballistic missile submarines primarily in the high
north, under or near the Arctic ice sheet, to avoid detection by NATO surveillance
aircraft, satellites, and surface ships (Lieber and Press 2017, 35; Long and Green
2015). It stands to reason that the melting of the polar ice cap will make Russian sub-
marines, which are louder than their American counterparts, more vulnerable to
detection and tracking by adversaries. Russian officials have reportedly been greatly
concerned by this prospect (Flake 2014, 105). That said, one set of authors con-
cludes that climate change will actually make submarines more difficult to detect.
This is so because the intensity of the acoustic signals radiated or reflected by sub-
marines is conditioned by water temperatures and salinity; all else equal, warmer
waters and lower salt concentrations will reduce the range of acoustic detection ca-
pabilities (Gilli et al. 2024). Whether these latter trends are significant enough to
outweigh the reduction or complete disappearance of ice cover does not yet seem
clear.

Chinese nuclear deterrence practices could also be impacted by sea-level rise,
flooding, wildfires, and extreme heat. A challenge that is somewhat unique to China
is that the string of artificial islands constructed and used by the Chinese military in
the South China Sea in recent years seems particularly vulnerable to sea-level rise.
The islands have been widely interpreted as elements of a nascent bastion-defense
system set up to shield China’s ballistic missile submarines (see, e.g., Kirchberger
and O’Keeffe 2017, 30; Ray 2020, 48). It has also been speculated that the islands
could be used as staging grounds for strategic bombers (Wroe 2016). At any rate,
several of these artificial islands have already been inundated by rising seas (Axe
2020). While this is undoubtedly a problem the Chinese military can solve through
flood proofing and further construction efforts, every mitigating action involves a
cost.

As the paragraphs above make clear, climate change looks set to impose addi-
tional costs on current nuclear activities and infrastructure. But climate change
could also stir up old nuclear problems. In the Marshall Islands, a large nuclear
waste site is currently under serious pressure by climate change. Between 1946 and
1958, the United States carried out 67 nuclear test explosions in the Marshall Is-
lands. Contaminated soil and waste from these tests, as well as from experiments in
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Nevada, were dumped in a 4.1 million cubic feet dome on Enewetak Atoll during
the late 1970s (Gerrard 2015). The dome is now reportedly at significant risk of
collapsing, largely due to rising seas. According to reports, a major cyclone could
potentially cause it to crack fully open. Marshallese officials have lobbied the US
government for help, but to no avail (Rust 2019). The conflict over the dome crys-
tallizes the Marshall Island’s past and future as a hotspot of both nuclear and climate
harms; the Marshall Islanders have suffered grievously from negative health conse-
quences associated with nuclear testing (National Cancer Institute 2010; Abella et
al. 2019), and their country is set to be inundated—some have argued that it “likely
won’t exist” anymore—if the world crosses the 2 degrees Celsius threshold (Sutter
2015).

Climate Cooperation in an Age of Great Power Rivalry

A third connection between nuclear politics and climate change concerns the
prospects for climate cooperation in a world of nuclearized great power competi-
tion. Effective climate mitigation is widely believed to require deep or even “world-
historical levels” of cooperation between the major powers (Busby 2018, 49; see
also, e.g., Johnson 2007). According to a Biden administration official, preventing
climate breakdown “requires unprecedented global cooperation, as well as a shared
sense of urgency and ambition” (Ebbs 2021). In the more guarded language of the
IPCC, international cooperation “will need to be strengthened in several key re-
spects” (Shukla et al. 2022, 71). There is widespread agreement that, if the interna-
tional community is to keep within a 1.5 or 2 degree Celsius carbon budget, most
fossil fuel reserves will have to stay in the ground (Welsby et al. 2021). It is highly
doubtful that this can be achieved with demand-side measures alone; effective cli-
mate mitigation will in all likelihood require states to agree to supply-side restraints
(Asheim et al. 2019).

A number of analysts have warned that great power competition renders effec-
tive climate cooperation more difficult (see, e.g., Pastukhova and Westphal 2020,
358). In the words of Robert Litwak (2021), avoiding unrestrained competition “is
a prerequisite for managing the climate threat” (see also Wertheim 2020, 27-8).
Somewhat in keeping with this, in 2014, the Obama administration reportedly de-
layed a freedom of navigation maneuver in the South China Sea to facilitate Chi-
nese accession to the Paris Agreement (Colgan 2021). For Van Jackson (2024, 137),
a grand strategy centered on global peacemaking and environmental sustainabil-
ity would counsel the pursuit of stability and “cooperation spirals” through trust-
building initiatives and unilateral acts of a tension-reducing nature. Along simi-
lar lines, Michael Swaine and Andrew Bacevich (2023, 17) posit that the United
States’ “heavy reliance on military posturing” and partial containment strategy vis-a-
vis China hamper efforts at mitigating the climate crisis. To improve the prospects
for cooperation, the United States should shift to a more restrained, defensive pos-
ture (Swaine and Bacevich 2023, 15, 45). To that end, the United States should
suspend nuclear modernization efforts and instead pursue arms control initiatives
and the adoption of a nuclear no-first-use policy, they argue (2023, 44). Writing in
2007, Jonathan Schell maintained that getting rid of nuclear weapons altogether—
and with them the enmities and circumspection they produce—“should be seen
as an indispensable foundation for dealing with this larger planetary crisis” of cli-
mate change (Schell 2007, 217; see also Doyle 2013, 9). In this view, nuclear deter-
rence practices lock in a degree of hostility that obstructs cooperation. It should be
noted, however, that certain members of the so-called restraint school have backed
up their case for reallocating public funding from defense to climate mitigation
with the argument that nuclear deterrence renders large conventional forces and
overseas bases unnecessary (see Jackson 2024, 180). The restraint school is a wide
tent, encompassing both conservative, progressive, and radical political traditions.
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8 Disentangling the Nexus of Nuclear Weapons and Climate Change

A number of analysts have argued strongly against the various proposals discussed
above. Mainstream opinion within the American defense establishment holds that
a foreign policy of restraint would lead to dangerous power vacuums and instability
(see, e.g., Priebe et al. 2022). Daniel Deudney and John Ikenberry (2021, 27) main-
tain that the prescriptions promoted by the so-called restraint school would also
do “grave damage” to the international community’s capacity to address climate
change. The correct approach, they argue, is the Biden administration’s strategy of
maintaining “raw American power” while at the same time spearheading institution-
building projects and reforms to address the climate problem (2023, 25-8). Thomas
Wright (2018, 51) attests that “going easy on China to secure its cooperation on cli-
mate change” would “actually provide Beijing with leverage that it would be tempted
to use.” It would be wiser, he suggests, “to ring-fence climate change and agree that,
given that it is a matter of vital interest to all parties, cooperation should continue
even if the major powers are competing on other fronts.” Joseph Nye (2022, 1647)
similarly maintains that the United States can and must engage in militarized com-
petition with China while at the same time engaging Beijing in efforts to curb global
warming. “If China links the issues,” Nye avers, “it hurts itself.” The challenge, of
course, is that the two issues arelinked. Both climate change and the measures that
are taken to address it will inescapably impact states in different ways and, by ex-
tension, modify their relative positions in the international system. The poor track
record of climate diplomacy over the past several decades gives credence to the real-
ist claim that great powers often privilege relative gains and losses over absolute ones
(Walt 2021). Wary that meaningful climate collaboration is not forthcoming, some
analysts have begun devising emission-reduction strategies that do not depend on
cooperation between the major powers (see, e.g., Green 2021; Hale 2021; see also
Pelopidas and Verschuren 2023, 6). However, most observers continue to insist that
deep cooperation will be indispensable to effective climate action (Egeland 2023,
894).

While the United States remains the world’s most powerful state, the responsi-
bility for addressing climate change is hardly Washington’s alone. There is no dis-
puting that Russia and China have made major foreign policy decisions directly
at odds with the imperative of interstate collaboration to address climate change
(Erickson and Kennedy 2015; Liao 2018; Romanova 2018; Turcsanyi 2018; Rawtani
et al. 2022). The same argument could undoubtedly be applied to other states as
well. Indeed, the approach to climate change currently embraced by most, if not,
all the world’s major military players focuses not on restraint, disarmament, or a
shifting of resources away from defense and toward environmental programs or
cooperation, but on resilience, the “greening” of existing practices, and increased
military vigilance in the face of new, or more intense, climate-driven threats (Bigger

etal. 2021).

Budgeting and Government Priorities

A fourth connection between nuclear weapons and climate change relates to trade-
offs, spending priorities, and budgeting. Most obviously, nuclear deterrence prac-
tices, like other military activities, breed greenhouse gas emissions at all stages of
the policy process, beginning with the development, production, and testing of
weapon components, continuing with military exercises and the active deployment
and maintenance of hardware, and concluding with the repurposing or dismantle-
ment of retired systems (Crilly 2023, Egeland, 2023, 128). While parts of the global
defense industry have begun reducing emissions associated with the development
and manufacture of weapons, the nuclear modernization programs currently un-
folding across the world’s nine nuclear-armed states—involving the building of new
missiles, fighter-jets, bombers, submarines, surface ships, warheads, and bases—
indisputably amount to large-scale, carbon-intensive industrial projects (Crawford
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2022). The current US modernization effort looks set to cost approximately 1.7 tril-
lion USD (Federation of American Scientists 2024).

The total carbon emissions associated with the world’s aggregate efforts in de-
fense are considerable, possibly amounting to as much as 5 percent of global car-
bon dioxide emissions (Rajaeifar et al. 2022). If this estimate is accurate, the carbon
footprint of the global defense sector would alone be bigger than the combined
footprints of the civil aviation and global shipping industries. Of course, the emis-
sions associated with nuclear deterrence practices specifically make up only a frac-
tion of the total emissions associated with defense (the precise emissions are diffi-
cult to assess due to insufficient data availability). That said, nuclear competition
and strategic rivalry exert significant influence on the wider international security
environment and, by extension, military activity, acquisitions, and postures more
generally (Talmadge 2019; Ziegler 2020; Futter and Zala 2021; Rajagopalan 2021).
In the current moment, with humanity rubbing up against planetary boundaries,
basic assumptions in the study and practice of security policy bear reexamination.
For example, if it is true, as some commentators suggest, that another round of
Cold War-style arms racing would almost certainly be incompatible with avoiding
runaway climate change (Baker 2022), the traditional assumption that arms racing
is regrettable but sometimes necessary appears questionable. Similarly, traditional
strategies of cost imposition, i.e., policies and acquisitions designed to force adver-
saries to waste their resources on costly defensive hardware, seem at odds with the
apparent imperative of moderation (Egeland 2023, 884).

While climate activists often, and with some justification, make the argument that
the decarbonization agenda offers amazing economic opportunities, various forms
of “carbon lock-in” serve to constrain the possibilities for carbon emissions reduc-
tions (see Seto et al. 2016). Weaning the global economy off fossil fuels will by
most accounts also be enormously expensive. In the words of the British climate
economist Dieter Helm (2021, xv), decarbonization “is going to hurt.” Achieving
net zero, he suggests, will require large investments into infrastructure, sustained
subsidies for renewables, and a serious carbon tax. “It is going to cost a lot.” Esti-
mates of the precise amount of investment needed between now and 2050 to fulfill
the Paris Agreement and avoid dangerous climate change vary significantly. How-
ever, all credible estimates tower above the current level of investment by a large
margin. At the low end of the spectrum, the Network for Greening the Financial Sys-
tem suggests that annual investments of about 3.5 trillion USD would suffice. At the
higher end of the spectrum, McKinsey estimates that annual investments between
now and 2050 would have to be as high as 9.2 trillion USD. Sitting in-between these
estimates, the International Energy Agency (IEA) estimates 4.5 trillion, amounting
to around 4 percent of global GDP annually. As of now, the world economy’s annual
investments into clean energy and supporting infrastructure amount to less than 1.5
trillion USD (Keller and O’Neil 2023).

Public investments into green technologies inevitably compete with other govern-
ment spending priorities, including on defense (Baker 2022). This “guns versus de-
carbonization” question resembles the “guns versus butter” dilemma—a topic that
has received significant attention in political science (see, e.g., Mintz and Huang
1991; Powell 1993; Anders et al. 2020)—but with the complicating factor that the
benefits of successful decarbonization will not be constrained by national bound-
aries. In contrast to domestic goods like healthcare or public education, which
typically advantage the states that fund them in direct and near-exclusive ways,
climate mitigation depends on the aggregate effort of all countries. Decarboniza-
tion is therefore acutely vulnerable to the problem of free riding (Barrett 2007, 6;
Nordhaus 2015).

The Biden administration’s initial decarbonization plan, proposed in the form of
the Build Back Better Act, ultimately failed to gain the necessary support in large
measure due to concerns about defense and great power rivalry. Joe Manchin, the

G20z Aen g1 uoisenb Aq | |21 808/C00SIA/L/LZ/I1e/ISI/WOD dNoolWwapede//:sdly woll papeojumoq



10 Disentangling the Nexus of Nuclear Weapons and Climate Change

swing vote in the Senate, ended up explicitly opposing the bill in part because of
his conviction that the United States needed to prioritize its finite resources on re-
balancing militarily against Russia and China (Manchin 2021). The failure of Build
Back Better—a bill the economic historian Adam Tooze (2021) described as “far
short of any reasonable estimate of the investment needed for decarbonization”—
resulted in the passing of the less ambitious Inflation Reduction Act in 2022. Sim-
ilar political dynamics are likely to play out in places like Beijing, London, Paris,
Moscow, and New Delhi.

For the analysts Kingston Reif and Alicia Sanders-Zakre (2020, 146), the “over-
sized” US nuclear arsenal represents “unnecessary excess” in a world plagued by
climate change and other global challenges that cannot be addressed through nu-
clear deterrence. Rhys Crilley (2023, 160) maintains that the current confluence
of planetary crises means that “we need to demand nuclear arms control. Demand
disarmament. Demand that new technologies be limited. Demand that states invest
in public health and stopping climate change rather than militaries.” The Inter-
national Campaign to Abolish Nuclear Weapons (ICAN), which was awarded the
Nobel Peace Prize in 2017, maintains that the “production, maintenance, and mod-
ernization of nuclear forces diverts vast public resources away from health care,
education, climate change mitigation, disaster relief, development assistance, and
other vital services” (ICAN 2023; see Parthemore 2019, 180).

The resource argument has been particularly acute in the United Kingdom, with
those skeptical or opposed to the building of a new generation of ballistic missile
submarines often couching their arguments in a broader analysis of government
spending priorities. Retired British Army General Hugh Beach (2014, 20), for ex-
ample, maintains that nuclear weapons are “simply not worth the resources.” In his
view, the money invested into the UK nuclear arsenal would be better spent “on the
mitigation of climate change, the provision of high-capacity transport and digital
links, schools, hospitals or simply paying down the national debt” (Beach 2014, 21).
Along similar lines, Anatol Lieven (2020, 18) suggests that, in a world where public
resources are desperately needed for green transition efforts, public expenditure
on wars in the Middle East, aircraft carriers, and nuclear weapons “represents a
completely false set of priorities concerning the vital interests of the United King-
dom.” At the same time, though, Lieven underpins his claim that climate change
is now a greater threat than great power war with the assertion that major armed
conflict has been rendered obsolete by the practice of nuclear deterrence (Lieven
2020, 13, 68).

The resource argument may not be as straightforward as the authors cited above
suggest. The notion that nuclear weapons are not only necessary but cheap instru-
ments of security goes back a long time—it formed the basis of the Eisenhower
administration’s “New Look” policy in the 1950s (Kaplan 2020)—and is currently a
central argument in the case for US nuclear modernization (see, e.g., Harrison and
Montgomery 2015, 5). In this view, nuclear weapons offer “a good deal of ‘bang
for the buck’” (Haffa 2017, 45). According to Matthew Kroenig (2018, 184), an
advocate of US nuclear strategic superiority, “nuclear weapons are the cheapest
possible option” for “high-end, strategic-deterrence missions.” It seems eminently
feasible that intensifying climate-induced budgetary pressures in the defense sec-
tor could boost the notion that conventional military rollback could be offset by
increased reliance on cost-effective nuclear arms. This finds historical precedence
in Moscow’s embrace of nuclear weapons during the Russian economic downturn
of the 1990s and the above-mentioned US New Look policy. Both of these poli-
cies aimed at reducing overall defense spending through reliance on a forward-
leaning nuclear posture. It should be noted, however, that both policies were rel-
atively quickly abandoned amid concerns over lacking credibility (Butt 2015). A
large number of experts and policymakers have concluded that nuclear threats lack
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credibility in all but “existential” circumstances (see, e.g., Powell 1990; McDermott,
Lopez, and Hatemi 2017; Freedman and Michaels 2019).

Climate Change and Threat Multiplication in a Nuclear-Armed World

Numerous experts, as well as major international organizations such as NATO and
the UN, have identified climate change and the various social, political, and eco-
nomic disruptions it is likely to produce as considerable sources of insecurity. Cli-
mate change, so the argument goes, could both significantly “amplify” and “multi-
ply” existing threats (Goodman and Kertysova 2022; Crilley, 2023, 159). In turn, the
further worsening of existing tensions and enmities could increase the attractive-
ness of nuclear weapons while discouraging arms control and disarmament.

According to a report published by the World Future Council, climate change-
fueled international insecurity could “enhance the chance of a nuclear weapon
being used, could create more fertile breeding grounds for terrorism, including
nuclear terrorism, and could feed the ambitions among some states to acquire nu-
clear arms” (Scheffran et al. 2016, 91). Similarly, a working group convened by the
Center for Climate and Security concluded in 2017 that climate insecurity could
make nuclear conflict more likely: “Regions or countries destabilized by the effects
of climate change combining with other security threats could make nuclear escala-
tion and misperception risks even more likely” (Parthemore and Nolan 2017, 17).
Identifying a number of latent nuclear threats, including nuclear terrorism, pro-
liferation, and war on the Korean peninsula, another set of analysts concluded in
the same year that global warming “will increase the probability of future conflicts”
and “exacerbate” existing ones, possibly triggering the “[e]scalation of conflicts to
limited nuclear confrontations” (Liska et al. 2017, 28).

The hypothesis that climate change will increase the likelihood of nuclear conflict
is plausible but has yet to be systematically unpacked and analyzed. Discussions in
this area have remained largely on a speculative level. An exception is a small body
of work on the India—Pakistan dyad, which has been explicitly analyzed by several
commentators (see, e.g., Parthemore and Nolan 2017, 17). For example, writing in
2016, Zia Mian maintained that a new source of conflict had emerged between the
two countries on the subcontinent, namely a struggle over access to and control over
Himalayan glacial meltwater. Climate change is expected to lead to reduced and
less reliable access to water in the region, meaning that conflict over Himalayan
meltwater could become acute. “Given these risks, forestalling crises and possible
war in South Asia should be a priority” (Mian 2016). India and Pakistan are among
the countries expected to be most grievously affected by climate change (Zachariah
etal. 2022).

Current and future debates about security in a warming world are and will be
shaped by relevant actors’ threat perceptions. As conclusively established by the
literature on this topic, there is no reliable formula for objectively measuring exter-
nal dangers. Threat perceptions are conditioned by a myriad of factors, including
strategic cultures, organizational and bureaucratic politics, and the subjective dis-
positions of influential leaders (Stein 2013). A number of scholars have maintained
that changeable sociocultural discourses play significant roles in determining not
only when and how something is considered a threat but also when and how the
supposed threats should be dealt with (see, e.g., Wendt 1995; Borrie 2014). While
some, perhaps most notably Anatol Lieven (2020), have advanced that framing cli-
mate change as a national security threat could help motivate states to act on global
warming, the notion that climate change will function as a threat multiplier can also
serve to boost arguments for increased military spending or isolationism (American
Security Project 2018). Those eager to “securitize” the environment as a means to
advance climate action should thus “be careful what they wish for” (Busby 2016,
197). Writing in 1990, Daniel Deudney stressed that “the nationalist and militarist
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mindsets closely associated with ‘national security’ thinking directly conflict with the
core of the environmentalist worldview. Harnessing these sentiments for a ‘war on
pollution’ is a dangerous and probably self-defeating enterprise” (Deudney 1990,
474).

Knowledge Gaps and Uncertainty

It is widely accepted that climate change “threatens to transform the world as we
know it” (Hyman 2023). It could “remake the world order” and “radically affect the
planet” (Maslin 2014; Lustgarten, 2020, 112). Dealing with global warming will re-
quire “a comprehensive reorganization of human societies” (Mann and Wainwright
2019). According to one commentator, the consequences of climate change could
range from “the loosening and disruption of societal networks” to straightforward
“chaos.” In their view, “the question is whether a threat of this magnitude will dis-
hearten humankind or cause it to rally in a tremendous, generational struggle for
survival and reconstruction” (Fuerth 2008, 144).

Climate change and the responses that are taken to address it could foster
metamorphic political upheavals, institutional shifts, and technological innovations.
These shifts might in turn generate unpredictable consequences for nuclear deter-
rence, (non)proliferation, and disarmament. Aptly, climate change has received
increasing attention in the wider field of nuclear security studies. In the sub-field
concerned with prescriptive nuclear policy and grand strategy, however, climate
change is conspicuously absent (see, e.g., Roberts 2015; Kroenig 2018; Freedman
and Michaels 2019; Colby 2021; Krepon 2021; Pettyjohn and Matuschak 2022; Sagan
and Narang 2023; Williams et al. 2023; Williams, Hartigan, Rodgers, and Younis
2023). Despite its apparent relevance for both international politics generally and
practices of nuclear deterrence and disarmament specifically, mainstream nuclear
strategists have largely ignored climate change as a relevant factor. No US nuclear
posture review has mentioned climate change, at any rate, not in its declassified
form. According to Joseph Nye (2022, 1646), the prevailing grand-strategic ortho-
doxy “is still focused on two-dimensional chess.”

The specialist literature on global warming, mitigation, and societal risk is vast
and rapidly growing. However, a number of critics have pointed out that the existing
climate literature is unduly formulaic in its underlying assumptions about human
behavior, neglecting not only the indirect effects of climate change but also the ways
in which “the impacts of climate change will be shaped by human responses to it”
(Beard et al. 2021, 4). The IPCC reports are written largely by natural scientists and
economists, with political scientists, IR scholars, and other social scientists leaving
much less of a mark on the international community’s most authoritative studies of
climate change and mitigation. Much of the literature on climate change and its
impacts is written on the explicit premise that the political structures and institu-
tions that prevail today will continue to exist indefinitely into the future. According
to one set of authors, mainstream climate mitigation literature is written on the as-
sumption that “our future will be a warmer version of today: liberal capitalism, plus
flood insurance, minus coral reefs.” Yet this future may already have a probability
“close to zero,” they argue (Mann and Wainwright 2019).

An exception to the climate literature’s general inattention to the prospect of
major political transformations induced by the pressures of global warming is Geoff
Mann and Joel Wainwright’s 2018 Climate Leviathan. In it, Mann and Wainwright
(2018, 6) set out to answer the question of what the likely political-economic out-
comes would be were climate change to reach “some threshold or tipping point
at which it is globally impossible to ignore or reverse.” A first question, Mann and
Wainwright suggest, is whether the response to climate change will take a capitalist
or non-capitalist form. A second is whether the response will be enacted by indepen-
dent states or a collective world government. These questions yield four ideal-typical
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”

potential futures: “climate X,” “climate Mao,” “climate Behemoth,” and “climate
Leviathan.”

Mann and Wainwright’s favored but, in their view, least likely future would be a
democratic, non-capitalist system to combat climate change enacted through collec-
tive action by independent polities. The authors call this option “Climate X,” with
the “X” signifying a puzzle or unknown to be unpacked through future scholarship
and activism. The authors deem a non-capitalist response enacted by a top-down,
planetary “Climate Mao” as somewhat more likely to materialize. Such a forma-
tion would be authoritarian and difficult to establish, but perhaps quite effective
in distributing resources and limiting climate change, the authors suggest. A capi-
talist, state-led solution is what the world is currently seeking to implement under
the UNFCCC system. This system is unlikely to yield effective climate action, Mann
and Wainwright posit. The current “Climate Behemoth” system would likely see in-
tensifying nationalism, isolationism, and conflict, the authors speculate. The final
option, which the authors call “Climate Leviathan,” would see climate change ad-
dressed by some kind of world government operating within a capitalist economic
formation. While reviewers have disagreed with the authors and advanced that Cli-
mate Behemoth is likely to stay in place (see, e.g., Beeson 2020), Mann and Wain-
wright insist that Climate Leviathan is the most probable scenario given present
realities. Their argument is that the economic powers that be, in the United States
and elsewhere, simply will not accept climate change getting out of hand to an
extent whereby vast swathes of the global population are deprived of their abil-
ity to consume capitalist goods and services. To protect their markets and future
earnings, multinational capitalist interests will group together and establish transna-
tional governance institutions amounting to a form of planetary sovereignty. Mann
and Wainwright draw on the work of Alexander Wendt, who in 2003 theorized the
emergence of a world state as “inevitable.” For Wendt, the inevitability of world gov-
ernment owed, at the micro-level, to individuals’ “struggle for recognition,” and,
on the macro-level, to the necessity of managing the increasing destructiveness of
weapons and war (Wendt 2003, 493, 508); climate change, Mann and Wainwright
suggest, offers an enormous amount of added impetus on the macro front. Tor-
bjorn Tannsjo (2023) agrees, asserting that world government provides the only
meaningful solution to the challenges of global heating and nuclear war (see also,
e.g., Rachman 2008; Ashta 2021; Stella and Craig 2022).

Mann and Wainwright’s four ideal-typical climate futures offer a fruitful starting
point for thinking about the potential consequences of runaway climate change
for nuclear security and politics. With respect to the “climate Mao” and “climate
Leviathan” scenarios, which would both involve the emergence of a form of plan-
etary sovereignty, it has been argued by numerous scholars and policymakers that
world government, and only world government, would enable the abolition of nu-
clear weapons altogether (Craig 2019). In fact, if a state under anarchy is defined
by its monopolization of the legitimate use of force within its borders, a world state
would necessarily have to either monopolize or abolish all nuclear weapons. During
the first few decades after the Second World War, a number of authors, includ-
ing Hans Morgenthau, Albert Einstein, Bertrand Russell, and John Herz, called for
the establishment of world government to deal with nuclear technology (Deudney
1995; van Munster and Sylvest 2016; Craig 2019). In the grand scheme of things,
the period of sovereign nation states may turn out to be a short blip in human his-
tory. The “Westphalian” system of formally equal political units interacting through
common institutions was only globalized in the 1960s, when the process of decol-
onization gained momentum. This is not to say that there are not powerful forces
working against global integration; there are many obstacles to the emergence of a
world state, including nationalism, the political ambitions of local leaders, and ide-
ological, economic, and cultural misalignments. Robert Jervis has added the ironic
observation that nuclear weapons may themselves pose significant obstacles to tran-
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scending anarchy. In 2016, he made the point that “one may argue that it is only nu-
clear weapons that stand between the United States and world domination” (Jervis
2016, xix). In fact, the broader realist tradition in IR can be read as variations on
the theme that world government is necessary but impossible (Poast 2022).

Mann and Wainwright, for their part, maintain that technological changes, partic-
ularly in relation to the exploration and usage of outer space, could render US-led
world government plausible in the foreseeable future. More generally, a situation
whereby large and densely populated parts of the globe simply became uninhabit-
able, giving rise to hundreds of millions or even billions of climate refugees, would
deliver an unprecedented shock both to the international system and many, if not
all, the states that make it up. The political consequences of such a shock—locally,
regionally, and globally—should not be underestimated or discounted. In the words
of Fuerth (2008, 143), “massive nonlinear events in the global environment will
give rise to massive nonlinear societal events.” These prospective “nonlinear social
events,” I suggest, have been seriously understudied, both in terms of their potential
impacts on nuclear policy and world politics more broadly.

The “climate Behemoth” system of accelerating global warming and intensify-
ing nationalism comes across as far less propitious for effective control of nuclear
weapons. As discussed above, a number of analysts have speculated that global
warming is likely to function as an amplifier and multiplier of threats, increasing
the likelihood of nuclear escalation and war. Several authors have also expressed
concern that runaway climate change might damage the global nuclear order gen-
erally and the Treaty on the Non-Proliferation of Nuclear Weapons (NPT) specif-
ically (on the global nuclear order, see Walker 2012; Ritchie 2019; Knopt 2022).
According to Ambassador Thomas Graham (2021, 186), a former US special repre-
sentative for nonproliferation, the NPT “is significantly endangered by the increas-
ing threat of climate change.” In his view, growing competition over fresh water
and arable land could push current non-nuclear powers to pursue the bomb. “To
protect what they have, some smaller states will be tempted to reach for nuclear
weapons” (Graham 2021, 194). The NPT parties should therefore consider negoti-
ating “a legally binding Protocol attached to the NPT, requiring members to take
strong anti-climate change measures,” Graham argues (Kim 2022). In a similar vein,
Francesca Giovannini (2018, 90) has concluded that the global nuclear order “is
growing increasingly vulnerable” to climate change and the various dislocations it
is likely to engender.

As with the hypothesis that climate change could increase the risk of nuclear con-
flict, the suggestion that global warming threatens nuclear order remains under-
specified. While in one view this is a natural reflection of the fact that the political
consequences of global warming are difficult to foresee, in a critical perspective
the imaginary of a fragile nuclear order threatened by external pressures arguably
reflects what Nick Ritchie (2019, 410) refers to as “nuclear ordering anxiety,” a dif-
fuse sense of trepidation about nuclear instability or institutional decay associated
with the “wider geopolitical and cultural angst in the United States and industri-
alized North about the fate of the ‘liberal international order.”” That being said,
it is crucial not to minimize the potential impacts of climate change; global warm-
ing constitutes an enormous, global challenge. In the words of Jan Selby (2022,
345), an IR scholar and climate specialist, it is by now “beyond question that the
international political and conflict and security consequences of even successful,
smooth decarbonisation would be huge.” In this context, it is clearly of enormous
importance to identify, analyze, and ideally address the pathways through which cli-
mate breakdown might lead to an increased risk of nuclear conflict, proliferation,
or institutional decay. At the same time, though, it is appropriate to recall that the
demise of the global nuclear order has been presaged as imminently impending
for more than half a century (Horovitz 2015; Egeland, 2021, 212-15, 221). The
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rate of future nuclear proliferation has consistently been overpredicted (Potter and
Mukhatzanova 2008, 139; Arkin 1994; Pelopidas 2011).

It is not difficult to imagine how disruptive events related to climate change
could impair institutions and practices of nuclear restraint. Yet, as suggested above,
crises and disruptions could also portend increased efforts at institution building,
including, of course, institution building of a less ambitious kind than the for-
mation of world government, institution building consistent with the “climate X”
and “climate Behemoth” scenarios in Mann and Wainwright’s typology. As Claudia
Aradau and Rens van Munster (2011, 6) point out, disruptions “need not necessar-
ily be rendered as something negative but could also provide a new beginning” by
“bring[ing] out the political issues that surround the invocation of imaginaries of
the future.” The literature on economic history provides a wealth of evidence of
how crises, whether they result from exogenous shocks or the culmination of de-
structive endogenous processes, can open windows of opportunity for major policy
change. The direction of these changes, so Milton Friedman (1982, ix), depends
“on the ideas that are lying around.” As Mark Blyth (2002) also maintains, crises of-
ten disrupt dominant ideas and, in turn, actors’ conceptions of their own interests.

Short of spurring world government, climate change and other disruptive forces
could have profound impacts on both elites’ and publics’ understandings of their
respective states’ national interests and, in turn, arms control practices and the
prospects for international cooperation (see Vaughan 2024). As discussed by Van
Jackson (2024, 124), closer cooperation on climate issues could conceivably help
unwind militarized rivalries. While the emergence of such cooperation is scarcely
inevitable or perhaps even likely, it should not be dismissed out of hand. Short of
the complete elimination of nuclear weapons, arms control experts have identified
a range of measures to restrain the potential for nuclear violence. These include
the negotiation of a ban on the production of fissile material for nuclear weapons,
the adoption of no-first use policies by the nuclear-armed states, curbs on the appli-
cation of artificial intelligence to nuclear command and control systems, the univer-
salization of the Comprehensive Nuclear-Test-Ban Treaty, the adoption of a treaty
or moratoria on the development of anti-satellite weapons, the universal applica-
tion of the IAEA’s highest nonproliferation safeguards standard (the Additional
Protocol), and the resurrection and potential expansion (by new members) of the
Anti-Ballistic Missile Treaty and Intermediate-Range Nuclear Forces Treaty (Jackson
2024, 181-2; Vicente 2023). While each of these measures currently appears to be
out of reach, the transformational changes likely to be brought about by climate
change could change states’ outlooks. As Dipesh Chakrabarty (2021, 32) puts it, the
“regimes of probability” that have governed policymaking and our everyday lives
until the present moment “now have to be supplemented by our knowledge of the
radical uncertainty of the climate.” Arms control seems eminently feasible in both
the “climate X” and a more benign version of the “climate Behemoth” system. And if
it is true, as suggested by Friedman, Blyth, and others, that policymakers’ responses
to crises depend on the “ideas that are lying around,” it is incumbent on scholars
and activists to put forward benevolent ideas and visions for the governance of a
warming world (see Burke et al. 2016; McDonald 2021).

A New Research Agenda

Whatever the merits of the specific arguments rehearsed above, it seems plausible
or even likely that global warming and the institutional, political, and technologi-
cal measures that will be taken to address it could have profound implications for
both nuclear politics and other catastrophic risk factors. Scholars of international
relations and security should pay more attention to these connections. This should
include paying attention not only to potential risks but also to opportunities for
progressive change, including in the direction of arms control and disarmament.
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Table 1: A research agenda for the climate-nuclear nexus

Topic

Overarching research questions

Key objectives

Implications for
current deterrence
practices of climate
change

Possibilities for major
political change
induced by climate
change

The relationship
between different
catastrophic risk
scenarios

What are the security implications of
nuclear energy expansion?

What is the carbon footprint of
ongoing nuclear modernization
projects?

How might climate change affect
existing nuclear deterrence practices
and nuclear defense spending
priorities?

What is the relationship between
nuclear compelition and climate
negotiations?

How might climate change affect the
conditions for communities especially
affected by nuclear armament?

How might the institutional and other
responses enacted in response to
climate change affect the world of
nuclear weapons?

How should the movement for nuclear
arms control and disarmament relate
to climate change?

What are the effects of securitizing the
environment?

To what extent might climate change
impact humanity’s ability to cope or
recover from other cataclysms,
including nuclear war?

How might nuclear conflict or a
resumption of explosive nuclear testing
affect climate diplomacy and
decarbonization?

To identify, understand, and
present options for tackling
climate-induced nuclear
vulnerabilities and adaptation
measures.

To assess the direct material costs
and consequences of global
warming for nuclear deterrence
practices and politics.

To explore international justice in
an era of intensifying global
challenges, and to identify,
understand, and present options
for tackling compounded risks for
especially affected communities.
To challenge presentism and
understand the conditions for
major nuclear-political change.
To explore the wider structural
conditions in which nuclear policy
is enacted.

To imagine and uncover pathways
to radically different worlds.

To understand latent risks, risk
cascades, systemic risk, and the
relationship between different
sources of large-scale harm.

Existing research indicates that political upheaval can provide opportunities for
advocates of arms control and disarmament; the decisions of the governments of
Belarus, Kazakhstan, South Africa, and Ukraine to relinquish nuclear weapons all
came about in the context of major political transformations taking place in those
countries (Egeland 2022). South Africa, for example, gave up nuclear weapons in
the context of the dismantlement of the apartheid regime (van Wyk and van Wyk
2020). Ukraine and the other post-Soviet republics, which admittedly never had
operational control of the weapons they inherited upon the demise of the USSR,
similarly gave up nuclear weapons as part of a wider process of building new politi-
cal identities as sovereign polities (Potter 1995; Budjeryn 2022).

The above indicates that the scholarship on nuclear weapons and climate change
could be advanced along several axes. First, the various connections between nu-
clear weapons and climate change investigated in this paper could all be further ex-
plored. For example, the literature examining the vulnerability of nuclear sites and
infrastructure to warming-induced changes to the natural environment is focused
almost exclusively on Britain and the United States. The potential impacts of cli-
mate change and extreme weather events on other countries and global governance
structures, such as the Comprehensive Nuclear-Test-Ban Treaty’s International Mon-
itoring System remain unstudied. Further, the literature on climate insecurity and
its potential links to nuclear competition and order is seriously underdeveloped.
Scholarship on how the melting of the polar ice sheets might affect submarine op-
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erations and notions of strategic stability should also be furthered. Meanwhile, our
understanding of how geopolitics, nuclear competition, and great power rivalry
shape opportunities for climate cooperation is at best rudimentary. Similarly, the
potential for climate change to compound existing harms and vulnerabilities for
communities especially affected by nuclear competition remains underexplored.

Second, analysts of nuclear politics and climate change should critically inter-
rogate the presentist assumption that the basic political and institutional struc-
tures that condition policy outcomes today will continue to exist indefinitely (see
Pelopidas 2016, 326). Students of nuclear strategy and disarmament must be at-
tentive not only to the direct, material ways in which climate change might upset
current nuclear deployment practices or intensify current conflicts but also to the
possibility of climate change fundamentally transforming established international
political practices and, indeed, the international system itself (see Vaughan 2024).
While research along these lines would necessarily be speculative, analysts should
not abandon the basic social scientific commitment to rigor. The field of future
studies offers a suite of methods for systematic research, including scenario map-
ping and careful counterfactual analysis (see, e.g., Junio and Mahnken 2013). At
a more basic level, research should be undertaken to develop more robust under-
standings of the relationship between nuclear and climate politics, on the one hand,
and sovereignty and political authority, on the other. This broader avenue of re-
search could include investigations into the basic conditions for change in nuclear
and climate politics.

Third, and perhaps surprisingly, there is a dearth of rigorous scholarship on the
relationship between different catastrophic risk scenarios. As Kemp et al. (2022)
point out, the climate literature is overwhelmingly focused on warming scenarios
of 3 degrees Celsius and lower. The literature covering more extreme scenarios is
and has been more journalistic in nature. This is partly a consequence of the un-
certainties involved, yet, as Kemp et al. argue, there is room for more scholarly,
systematic social science examining the potential consequences of more dramatic
heating scenarios. There is also a surprising dearth of literature investigating the
implications of climate change on other potential catastrophic harm scenarios—
and indeed the implications of other potential harm scenarios for climate change
and decarbonization—including, for example, humanity’s ability to recover from
nuclear conflict under conditions of extreme climate change (Beard and Torres
2019, 3). There is a need for more serious scholarship on latent risks (a risk that is
triggered by a particular set of circumstances), risk cascades (chains of interrelated
risks), and systemic risk (the potential for an individual disruptive event to induce
system-wide breakdown) (see Kemp et al. 2022, 1). As established by the literature
on nuclear winter, any large-scale nuclear war would be likely to trigger significant
climate consequences. Nuclear explosions would ignite ferocious firestorms, spew-
ing vast blankets of soot into the atmosphere. In turn, the soot would prevent sun-
light from reaching the earth’s surface, significantly reducing ground temperatures
and staple food production (Toon et al. 2018; Xia et al. 2022).

Finally, as is the case with nuclear security studies generally (Craig and Ruzicka
2013; Braut-Hegghammer, 2019, 336), much of the existing literature on the
climate-nuclear nexus is written from the perspective of current nuclear-armed
states—above all, the United States and Britain. As discussed above, most of the
existing literature on the topic is primarily concerned with the potential for sea-
level rise and extreme weather events to complicate nuclear basing and deterrence
practices, proliferation, and other potential challenges to the prevailing nuclear
control regime, or the prospects for great power management of collection action
problems. While important exceptions exist, less has been written, at any rate in
the scholarly space, from the perspective of smaller states and advocates of climate
justice and/or nuclear arms control and disarmament. Recent years have seen grow-
ing collaboration between members of the climate and nuclear disarmament move-
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ments (Unfold Zero 2021; Borger 2022), and there are important social-scientific
questions to be asked about the drivers, faults, and merits of multi-issue advocacy,
issue-linking, and alternative advocacy strategies (Lee 2020; Wolf and Theunissen
2023).The various potential research questions and objectives are summarized in
Table 1 below.

Conclusion

Nuclear weapons and global warming are widely believed to present serious chal-
lenges to human societies. The two threats are similar in several ways: both are
expressions of modern science and technology, both are “wicked” problems em-
bedded in complex political-economic structures, and both are constitutive of the
intensification of global catastrophic risks. The two threats are also mutually en-
tangled. However, the linkages between nuclear and climate security remain un-
derexplored. The existing literature is largely limited to exploring the direct ma-
terial challenges climate change is likely to present to extant nuclear deterrence
practices, neglecting to investigate the perhaps much more consequential implica-
tions of second-order political transformations brought about by the pressures of
global warming. Going forward, scholars of nuclear politics, climate change, and
other catastrophic risk scenarios should pay greater attention to long-term politi-
cal futures and the interrelationships between alternative potential cataclysms. This
effort should certainly involve investigations into catastrophic scenarios to be pre-
vented, but also, and equally importantly, explorations of more positive trajectories
whereby human, global, and/or international security is enhanced.
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