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A recent study, as presented in an August 2022 Nature Food article, demonstrates that a
conflict involving nuclear weapons, even a conflict occurring entirely outside of Africa, likely
threatens the survival of citizens of African states.

Introduction

African governments have striven to ensure that their citizens will never suffer direct effects
of nuclear weapons. Although France conducted 17 nuclear weapon tests in Algeria from
1961 to 1967, leaving a legacy of environmental devastation and health problems which
persist today, and although South Africa developed and possessed nuclear weapons during
the apartheid era, there are no nuclear weapons in Africa at the current time. The 1996
Treaty of Pelindaba, in force since 2009, formalizes a prohibition on such a scenario, by
establishing Africa as a nuclear-weapon-free zone. In the current geopolitical situation, there
are no obvious scenarios whereby an African country is likely to find itself party to a conflict
in which it is directly targeted by the nuclear weapons of a nuclear-armed country.

However, the indirect effects of use of nuclear weapons elsewhere in the world would have
a serious impact on Africa. Chief among these indirect effects is the reduction in food supply
that would result from climatic changes caused by nuclear detonations over urban or
industrial areas. Such use would initiate firestorms, and inject large amounts of soot into the
upper atmosphere, which would spread globally and rapidly cool the planet for years. This
global cooling effect – popularly known as a “nuclear winter” – has been studied for
decades.

But the most recent study1, applying modern climate and crop modeling techniques,
demonstrates that even a limited, regional nuclear war, even one outside of Africa, would
result in severe reduction of food production globally, with potentially severe effects in
Africa. Meanwhile, a large-scale nuclear war, such as one between the United States and
Russia, would result in starvation throughout the world, with catastrophic effects in Africa.

Effects of a limited nuclear conflict

The new study examines various scenarios for regional nuclear conflicts involving India and
Pakistan, with different weapon yields, as well as a large-scale nuclear conflict between the
United States and Russian, and examines the effect on the food supply after two years
following such potential conflicts.

In the most limited conflict examined, involving 100 weapons each of a size similar to the
bomb used in Hiroshima in 1945 (15 kilotons), up to 5 teragrams (Tg; 1 Tg = 1 million tons) of

1 Xia, L., Robock, A., Scherrer, K. et al. Global food insecurity and famine from reduced crop, marine fishery and
livestock production due to climate disruption from nuclear war soot injection. Nature Food, 3, 586–596
(2022). https://doi.org/10.1038/s43016-022-00573-0 [open access]
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soot would be injected into the upper atmosphere. In this scenario, while some of Africa
would see reduction in food supply, other regions may fare better, particularly if
international trade continued.

However, in the event of an India-Pakistan conflict involving more, or larger, nuclear
weapons (combined, India and Pakistan possess over 300 nuclear weapons, many presumed
to have an explosive yield of up to 40 kilotons, more than double the Hiroshima bomb), up
to 47 Tg of soot might be released into the upper atmosphere, resulting in the deaths of
more than 2 billion people worldwide, and risking food insecurity throughout the African
continent.

Two mid-size scenarios are summarized below:

Scenario 1: detonation of 250 nuclear weapons with average yield of 50 kilotons (partial
livestock scenario2)

Under this scenario, 27 Tg of soot would be injected into the upper atmosphere. This would
have varied results on calorie production in African countries, depending on crop types and
climate changes in different sub-regions. At the global level, calories from crop-growing and
fishing would decrease by approximately 32% two years after the conflict. If trade continued
at the same level as in 2010, in Africa this reduction would result in 51.2 million deaths from
starvation at the end of the second year after the nuclear conflict. If trade were stopped,
with the same assumptions, this would increase to 84 million deaths across Africa. The table
below shows results for selected individual countries (Tables S2, S6 and S8 from Xia et al.
2022).

Country Change in calorie
production (%)

Deaths from starvation
(with trade)

Deaths from starvation
(trade stopped)

Ethiopia -31.4 15,900,000 10,700,000
Kenya -25.0 5,400,000 10,700,000
South Africa -31.2 200,000 4,600,000
Tanzania -42.6 12,800,000 9,200,000
Uganda -41.5 11,200,000 11,300,000

Scenario 2: detonation of 250 nuclear weapons with an average yield of 100 kilotons
(partial livestock scenario2)

The more powerful explosions of the higher-yield weapons would inject 37 Tg of soot into
the upper atmosphere. With a larger climate disruption, agriculture in Africa would be
impacted more. At the global level, calories from crop-growing and fishing would decrease
by approximately 41% two years after the conflict. If trade continued, in Africa this reduction
would result in 81.9 million deaths from starvation at the end of the second year after the
nuclear conflict. If trade were stopped, this would increase to 106.9 million deaths across
Africa. The table below shows results for selected individual countries.

2 Assuming 50% of livestock grain feed devoted to human consumption, and 50% devoted to raising livestock.
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Country Change in calorie
production (%)

Deaths from
starvation (with trade)

Deaths from starvation
(trade stopped)

Ethiopia -37.3 21,800,000 17,000,000
Kenya -34.2 9,900,000 14,600,000
South Africa -40.9 7,300,000 11,100,000
Tanzania -46.6 15,100,000 11,700,000
Uganda -60.5 18,800,000 1,.900,000

Effects of a large-scale nuclear conflict

A nuclear war between the United States and Russia—who possess more than 90% of the
global nuclear arsenal—could produce more than 150 Tg of soot, leading to nuclear winter.
Global crop production would reduce more than 80% even five years after the war, leading
to a catastrophic disruption of global food markets, starvation throughout the world, and the
death of more than 5 billion people.

Policy implications

These scenarios are based on hypothetical nuclear conflict, using information and
assumptions about arsenals and likely targeting strategies. But the effects of other potential
scenarios of comparable scope would be similar - soot injected into the upper atmosphere
would spread quickly around the globe and stay there for years. The geographic location of
the conflict would make little difference. The key factors in determining the effects on
climate are the number and size of the nuclear detonations, and the degree to which the
targets are urban or industrial. An exchange of nuclear weapons in any other region,
including in Europe (e.g., in connection with the Ukraine conflict) or in the Korean peninsula
or Japan, has the potential to escalate into a war that would result in catastrophic
consequences for food security in Africa.

The use of nuclear weapons outside of Africa, in conflicts that do not concern African
countries, would therefore have direct and serious humanitarian and security consequences
for African states.

It is the recognition of the global humanitarian consequences of any use of nuclear weapons
that underpins the United Nations Treaty on the Prohibition of Nuclear Weapons (TPNW).
This treaty comprehensively prohibits nuclear weapons in the same manner as the Biological
Weapons Convention and Chemical Weapons Convention prohibit biological and chemical
weapons, respectively. The TPNW aims to eliminate nuclear weapons worldwide, by
stigmatizing and delegitimizing the weapons and steadily building a robust global
peremptory norm against them.

Promoting the universalization of the TPNW and actively supporting its implementation
should therefore be a policy priority for African governments.
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