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Many national economies and the world economy as a whole are arguably more vulnerable to the negative economic impact of a nuclear
weapon detonation than they were in 1945. A nuclear weapon
explosion in an open economy also risks having regional and global
ramifications that could set back hard-won development gains and
worsen poverty.

Economic impacts
of a nuclear weapon
detonation

The explosion of even a single, low-yield nuclear weapon, whether
intentionally or by accident, can cause massive loss of life and
significant material destruction directly through blast, heat and other
effects. These effects, ‘will not be constrained by national borders,
and will affect states and people in significant ways, regionally as
well as globally’.1 This was one of the key conclusions that emerged
from discussions at the first Conference on the Humanitarian Impact
of Nuclear Weapons hosted by Norway in March 2013. Such an
explosion would also have profound and long-lasting public health,
social, political, economic and environmental consequences. These
effects were at the centre of discussions at the Second Conference
on the Humanitarian Impact of Nuclear Weapons hosted by Mexico in
February 2014.2
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This paper outlines some of the negative economic and developmental consequences that can be expected to result from a nuclear
weapon detonation, with a focus on public infrastructure. The full
socio-economic impact of such an explosion is difficult to gauge as
different scenarios involving many variables are conceivable.3 The
paper is therefore not based on a single specific scenario, nor does
it cover the full range of possible circumstances. Rather, it draws out
some key points that emerge from studies that have been undertaken
on the economic and infrastructure impacts of violent events and of
major natural disasters.4
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The world has become more urbanised, more globalised (economically inter-dependent) and because most national economies are
today heavily dependent on infrastructures that rely on electricity
and electronics, an explosion in or near an urban area can damage
infrastructure in a way that has serious negative implications for an
entire national economy and beyond. The longer-term consequences
of a nuclear detonation and response costs would place a heavy
burden on public finances, with a highly uncertain prospect for
economic recovery. Furthermore, through disruption of global supply
chains and through other propagation mechanisms (such as through
international financial markets) a nuclear explosion can have global
ramifications.5
Nuclear weapons present a very high socio-economic risk that is
incompatible with key sustainable development goals.6 Only the
elimination of nuclear weapons can ultimately prevent the unspeakable human tragedy and the socio-economic crisis that a nuclear
weapon explosion could induce.

Cities – engines of growth
Over the last decades we have seen a rapid growth of the world’s
urban population with two-thirds of the world’s population expected
to live in cities by 2030. There is a strong economic logic underpinning this rapid urbanisation. Cities are often described as engines of
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Infrastructure – the bedrock of prosperity

economic growth that draw in human resources, raw materials and
capital, which combined with modern urban infrastructure have been
the driving force behind national economic development in most
countries.7 About 65% of the world’s economically active population works in industry and services and a very high proportion of all
industry and services are in urban areas. Almost 80% of the world’s
gross domestic product (GDP) is already generated in cities, with
megacities playing a particularly important role.8

A nuclear explosion would not only affect physical infrastructure
directly through blast, heat and the electromagnetic pulse. It could
also lead to the complete and nation-wide collapse of public services
infrastructures, which would have implications beyond national
borders.
Modern economies, and especially modern cities are heavily
dependent on functioning infrastructures, such as communication,
transport, water, electricity, and fuel networks. Because the physical
and social fabric of developed economies is sustained by a complex
network of interlocking and interdependent infrastructures, disruption in any one system can affect connected systems. Such cascading failures have been observed in natural disasters and industrial
accidents. For instance, during the Mumbai 2005 floods, the mobile
phone network collapsed due to a breakdown in the transport
system: ‘The transmitters had diesel generators that would last for
only two hours and the fuel could not be replenished due to a lack of
transport’.12

The explosion of even a low-yield nuclear weapon in an urban or
peri-urban area would cause massive loss of life, injury, sickness and
destruction due to the high population density and the concentration
of high-value assets.9 According to a previous Article 36 study, the
detonation of a 100kT nuclear weapon above central Manchester
(UK) would create blast, thermal and electro-magnetic effects that
would kill more than 81,000 people directly (16% of the population),
leaving more than 212,000 injured (42% of the population), devastating housing and commercial buildings, and destroying vital public
infrastructure.10 Direct loss of life, injury and sickness, and material
damage to homes, commercial premises, public services infrastructure, equipment and supplies are a humanitarian catastrophe. They
also represent an enormous and instantaneous loss of human and
physical capital.11

In most countries, electrical power is necessary to support other
critical infrastructures, including the supply and distribution of water,
food, fuel, the dissemination of information, financial transactions,
and the provision of emergency and government services, and all
other infrastructures supporting the national economy and welfare. Economies that are dependent on extensive electricity-driven
infrastructures are especially vulnerable to the electromagnetic pulse
(EMP) created by a nuclear weapon explosion.

A nuclear weapon explosion in or near a city is likely to have economic effects beyond the immediately affected area.
x Certain industries tend to be concentrated in or near urban
centres. A nuclear detonation in such a location can completely
devastate key sectors of a national economy. This would disrupt
supply chains and product distribution and would lead to bottlenecks elsewhere. Business costs would rise, and competitiveness
and reputation would suffer. As a result, businesses would close,
relocate or go bankrupt.
x Quality educational facilities, that have important links to commercial and governmental research and development, tend to be
located in major urban areas too. A nuclear weapon explosion
could rob a country of many highly-trained specialists and the
institutional framework for research that is the basis of scientific
discovery and technological innovation.
x Also concentrated in urban areas are many of the most advanced
hospitals and of hospital-based physicians. A nuclear explosion would likely result in an overall degradation of health care
throughout the country, possibly for a long time.
x Cities also play a dominant role in the national administration. The
loss of qualified staff and elected officials, and the loss of official
records and degradation of government structures could jeopardise response efforts and adversely affect citizens’ rights and
the maintenance of public order.

Due to the pervasive use of electronics to control, communicate,
compute, store, manage, and implement nearly every aspect of
infrastructure systems, an EMP, when coupled into sensitive electronics, has the capability to produce widespread and long lasting
disruption and damage to critical infrastructures, creating ‘the
possibility of long-term, catastrophic consequences’.13
The EMP could not only seriously degrade or shut down a large part
of the electric power grid in the geographic area of EMP exposure
near-instantaneously, it could also lead to functional collapse of grids
beyond the exposed area, as electrical effects propagate from one
region to another.14
To illustrate, lightning strikes that caused a 0.4 second power loss
and subsequent power dips in the British Pembroke Refinery on 24
July 1994, led to an explosion and fires. The malfunctioning process
control system did not allow the refinery operators to contain the situation. As a result, an estimated 10% of the total refining capacity in
the UK was lost until the Pembroke Refinery was returned to service.
The business loss is estimated at $70 million, which reflects 4.5
months of downtime. This type of power loss and material degradation can also result from an EMP event.

The effects of a nuclear weapon explosion are likely to be felt over an
extended period of time and to generate immense socio-economic
costs. With potentially large numbers of people suffering disability
or permanent health effects, such as increased disease occurrence
and emotional trauma, degraded living circumstances, homelessness, displacement, interrupted education, and loss of employment,
the productivity of affected populations should be expected to be
negatively affected over an extended period of time.

Should significant parts of the electrical power infrastructure be lost
for any substantial period of time ‘the consequences are likely to be
catastrophic, and many people may ultimately die for lack of the basic elements necessary to sustain life in dense urban and suburban
communities.’15 When the lifelines of network infrastructures are
cut, emergency response efforts are jeopardised and fuel reserves
for back-up systems and stocks of food and medicine will quickly be
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An illustration from the US Oak
Ridge National Laborary report,
‘Climate Change and Infrastructure, Urban Systems and
Vulnerabilities’, 2012, illustrating the interdependence of key
infrastructure elements. This
interdepence provides one of
the mechansims by which the
economic impact of a nuclear
weapon detonation would
propagtate.

Due to radioactive fall-out, cities, towns, industrial areas and agricultural land over a potentially vast area may have to be abandoned.
One study puts the economic cost of a 100 kT nuclear weapon
exploding in New York City at $10 trillion or above, which is roughly
equivalent to the annual GDP of the U.S. economy.18 The amount of
response and recovery costs will, however, depend to a significant
degree on policy decisions and societal attitude toward risk. The
aforementioned study also demonstrates that the cost of decontamination and clean-up is highly sensitive to the clean-up standard
applied. Yet even a nuclear weapon explosion in a relatively isolated
area could have significant economic consequences in terms of lost
assets and of clean-up and rehabilitation.

exhausted. The maintenance of a reasonable standard of health will
not be possible without the rapid recovery of the economy’s critical
industries. Prolonged disruption of these systems puts the survival of
the population and the prospect of economic recovery into question.

A heavy burden on public finances
If following a nuclear weapon explosion, a government were to retain
the legitimacy, authority and capacity to communicate, coordinate,
and deliver goods and information,16 it would rapidly need to allocate
considerable resources to emergency response measures including
fire-fighting, search and rescue, evacuation of areas affected by the
explosion and radioactive fall-out, decontamination, and provision of
humanitarian aid and shelter to the displaced and homeless.

Recovery uncertain
Resources needed for response and recovery will be have to be
diverted from growth activities. Whilst in some cases the economic
activity to rebuild from natural disasters has been viewed from a
positive perspective,19 according to disaster risk experts ‘severe
disaster events do not have positive economic impacts under any
circumstances. Indirect losses and secondary effects can increase
sharply if post-disaster contraction and reallocation of government
resources delay reconstruction and dampen the pace of capital accumulation.’20

Additional resources would be needed for recovery activities, including handling of the dead, removal of rubble, decontamination and
other environmental rehabilitation, continued monitoring of radiation
levels, control of goods and persons, quarantining, rebuilding and
replacement, resettlement, and compensations for losses and other
financial support from the state to businesses and private persons.
Response and recovery would place a heavy burden on public finances. Some of the costs of a nuclear explosion will peak only decades
after the event, such as higher health sector costs due to long-term
and inter-generational effects of irradiation, as well as disability
claims. The Chernobyl nuclear power plant accident and government
policies adopted to cope with its consequences, for example, has
strained the national budgets of Belarus, the Russian Federation and
Ukraine. In Ukraine, 5–7% of government spending each year is still
devoted to Chernobyl-related benefits and programmes. Total spending by Belarus on Chernobyl between 1991 and 2003 is estimated at
more than US $13 billion. ‘Although capital-intensive spending on resettlement programmes has been curtailed or concluded, large sums
continue to be paid out in the form of social benefits for as many as
7 million recipients in the three countries.’17

The critical importance of functioning network infrastructure for
response and recovery can hardly be overstated. Yet, there will likely
be real limitations to the speedy reconstruction of these infrastructures, due to a lack of qualified personnel and material resources
needed for repair. In the absence of electricity, manual control of
some systems may not be possible, or the people with knowledge
able to support manual operations may not be available. It may not
be possible to manufacture key replacement components nationally
whilst acquisition from abroad, if it can be organised and funded at
all, may take months.
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Continuing degradation of all critical infrastructures for a prolonged
period of time can cause food, health, energy and financial crises.
Data on natural disasters shows that if a storm or earthquake covers
most of a small country, it can leave the remaining unaffected parts
unable to internally fund the recovery.21 A nuclear weapon explosion
could make recovery much more difficult than a political embargo
or a natural disaster.22 It is doubtful whether a badly damaged
economy with its output greatly curtailed would be able to generate the enormous sums of capital and other resources required to
refurbish public services infrastructure and to purchase the necessary
resources from abroad.23

Even a short electricity network disruption can have considerable economic costs, as is illustrated by how the ‘Northeast Blackout’ of 14
August 2003 affected the U.S. and Canada. The blackout resulted in
the loss of 61,800 MW of electric load that served more than 50 million people. Its footprint included large urban centers that are heavily
industrialised and important financial centers, like New York City and
Toronto. Nearly half the Canadian economy is located in Ontario and
was affected by the blackout. There were losses due to food spoilage,
lost production, damage to production facilities and products, overtime wages, emergency services costs, disrupted deliveries from suppliers and to customers, diversion of resources to blackout protection
systems and reduced value of affected companies’ securities. The
cost of this blackout of only a few hours is estimated to be between
$7 and $10 billion (7,000 to 10,000 million).30

Assumptions about the prevailing socio-economic situation should
also be critically examined when considering the costs of a nuclear
explosion and the prospect for recovery. In the aftermath of a nuclear
weapon explosion, especially a nuclear attack, or a nuclear war, prevailing economic models may not adequately account for profound
socio-economic and political changes induced by such an event.
How, for instance, will consumer behaviour be affected? What will
be survivors’ attitude toward saving and investment?24 According to
one study, the economic and psychosocial effects of an attack with
a radiological dispersion device (RDD), a weapon many times less
powerful than a nuclear weapon, are expected to be ‘more significant
than the potential loss of human life and building destruction.’25
Especially in the event of a high-yield nuclear weapon explosion, or of
several explosions, the ‘normal’ functioning of political and economic institutions at the national and international levels cannot be
presumed. A nuclear war, would not only damage the industrial base
of a national economy and thin the ranks of qualified personnel,
but it would also disrupt and destroy supporting financial structures,
throwing into question the value and utility of money, as well as
the value and ownership of goods and property.26 Especially in the
absence of communication infrastructure, governance structures are
likely to break down. The entire social and economic infrastructure
of an affected country can collapse, with possible spill-over effects
internationally.

It is widely accepted that the 2003 blackout happened under ‘ideal
conditions’ for financial markets. Even so, it has been reported that
‘some traders could not access the NASDAQ electronic exchange,
ATMs failed all over New York City and elsewhere, and banks borrowed a total of $785 million from the Federal Reserve System to
compensate for imbalances.’31 This was the result of a disruption
that lasted merely a few hours.
The economic consequences of a nuclear weapon explosion, let
alone of multiple explosions, can be expected to be vastly more
devastating. If the financial industry were disrupted for days, weeks,
or months rather than hours, ‘the economic impact would be catastrophic.’32 In some circumstances it would be virtually impossible
for banks, either regionally or nationally, to pursue ‘normal’ lending
and borrowing policies. Localised problems in the payments system
can spill over to the whole system. A perceived increase in this risk
to which a bank is subject when paying out funds in advance of
receiving funds from a counterparty can result in banks delaying the
submission of their payments, leading to deferred payments and
market-wide liquidity shortages.33
Trade linkages are another channel for the transmission of negative
shocks to international trade partners, which can lead to economic
contractions in other regions of the world. A 2006 study estimated
that the early costs of a 10kT nuclear explosion in the Port of Long
Beach (U.S.), an important global shipping centre, could exceed $1
trillion (1,000,000 million) and to have economic effects far beyond
the initial attack. Assuming extended closures of all US ports following such an explosion, or at least for a period of substantially reduced operations, the authors found that ‘there is a high probability
that the Long Beach scenario would … have important repercussions
for global business activity because the value of imports and exports
from all US ports represents 7.5 percent of world trade activity. In the
wake of these economic effects, it seems reasonable to assume that
there would be large declines in world stock markets’.34

The cost of disruption in an increasingly interdependent world
The effects of a nuclear weapon explosion should be expected to
have global ramifications. Today, much more so than in 1945 or
during the Cold War, the global economy is characterised by a high
degree of division of labour and specialisation. Economic, social and
financial interconnectedness are on the rise.27 This does not only
have advantages. As we have experienced in recent years, ‘Globalised systems involving highly interactive and optimised production
give rise to large-scale vulnerabilities’.28
There are many different channels by which the economic consequences of a nuclear weapon explosion can propagate throughout
the global economic system and affect other national economies. The
global financial crisis has highlighted the financial interdependencies
that exist among the world’s major economies. The loss of electricity
and communications due to the EMP of a nuclear explosion would
likely be fatal to the financial services infrastructure beyond the
region directly affected by the EMP.29 The 2003 Northeast Blackout
(see Box) gives an idea of how a local disaster can have global
implications.

Global supply chains, in particular, are vulnerable to disruption.
Modern production often involves many suppliers that are located in
several countries, giving rise to global value or supply chains.35 In
the case of Asia, the disruptions to some of Japan’s production activities caused by the devastating earthquake and tsunami of 11 March
2011 have raised fears about supply shock propagating throughout
the global electronics and automotive supply chains, as Japan is an
important provider of parts and components for both these global
value chains.36
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Cities are particularly prone to supply crises. As the world urbanises,
vulnerability increasingly shifts to cities where proportionately more
people now live, including the majority of the world’s refugees and
IDPs.37 Most of the largest cities are in low- and middle-income
countries where an estimated 2.6 billion urban dwellers live, out of
an estimated 3.5 billion worldwide. Sudden supply shortages or major catastrophes can quickly lead to serious bottlenecks or emergencies for a vast number of people. According to a 1982 study on the
social and economic effects of nuclear war, ‘Large urban populations
distant from their suppliers are totally dependent for food supplies on
a system that is highly vulnerable to nuclear attack’.38 The imbalances in global grain supply and demand in 2008, precipitated by poor
harvests in major grain production countries and market speculation,
led to a severe spike in food prices, with wheat prices rising to more
than double the price of the previous five years. The impacts were
mainly felt away from the producer countries, in poorer countries and
communities, leading to food crises and urban food riots.39

It is readily apparent that a nuclear weapon explosion would adversely affect all of these elements, undermining sustainable development
efforts in the directly affected state(s). It is also clear from research
on natural disasters that the destruction of assets and livelihoods
sets back hard-won development gains and worsens poverty, often
for extended periods of time. According to a paper by Integrated
Research on Disaster Risk and the International Council for Science,
‘Disaster events undermine poverty eradication: The livelihoods,
productive economic activity and public capacities that keep poverty
at bay are compromised when the underpinning assets and resources
of households and countries are destroyed in disasters as well as
deepening existing poverty.’44
A nuclear weapon explosion could also affect the ability of states not
directly affected to achieve sustainable development goals, whether
due to the re-allocation of national resources leading to a reduction
in foreign trade, foreign direct investment or foreign aid, disruptions
in the global market, or protectionist policies adopted by states in
the wake of such an event. Although official development assistance
(ODA) is only a fraction of total flows to low-income countries, as a
consequence of the global recession, aid from major donors to developing countries within the framework of the Development Assistance
Committee (DAC) fell by nearly 3% in 2011 compared to 2010. The
severe financial crises in Greece and in Spain led to a fall of 39.3%
and 32.7% in ODA from these countries respectively. Similarly,
country programmable aid (CPA), directed through international organisations, is estimated to have fallen by 2.4% compared to 2010,
representing a decline of nearly USD 2.3 billion in real terms.45

Securing the Future We Want
As with all disasters, the socio-economic costs of a nuclear weapon
explosion will not be borne equally by all. A multitude of crises and
disasters have disrupted the world economy and have had substantial negative consequences on development in recent years. They
underscore how vulnerable people, communities, and countries are
to systemic risks, especially in developing nations. ‘Because of the
2008–09 global financial crisis, most economies around the world
experienced sharp declines in growth rates, with ensuing loss of
income and employment and setbacks in efforts to reduce poverty.’
According to the World Bank, ‘it is often the poor who are hit the
hardest. Despite impressive progress in reducing poverty in the
past three decades, a substantial proportion of people in developing countries remain poor and are vulnerable to falling into deeper
poverty when they are struck by negative shocks.’40

In 2000, 189 states made a promise to free people from extreme
poverty and multiple deprivations. This pledge turned into the eight
Millennium Development Goals (MDGs). The pledge also laid out
the fundamental values essential to international relations in the
twenty-first century: freedom, equality, solidarity, tolerance, respect
for nature and shared responsibility. In line with these values, states
committed to spare no effort to free the world’s peoples from the
scourge of war and resolved therefore to ‘strive for the elimination of
weapons of mass destruction, particularly nuclear weapons, and to
keep all options open for achieving this aim’.46

The eradication of extreme poverty and hunger is one of the Millennium Development Goals (MDGs), a blueprint agreed to by all states
and all the world’s leading development institutions to achieve a
series of development targets by 2015.41 Progress toward achieving
a world of prosperity, equity, freedom, dignity and peace has been
uneven. The MDG target of halving poverty rates between 1990 and
2010 has been met, but 1.2 billion people still live in extreme poverty,42 and some goals will not be met by 2015.43 Efforts are, thus,
underway to craft a post-2015 development agenda.

Any nuclear weapon explosion is also a health catastrophe and an
ecological disaster.47 In the words of the 2013 outcome document
of the 2013 UN Conference on Sustainable Development, ‘health is a
precondition for and an outcome and indicator of all three dimensions of sustainable development’. (§138) The outcome document
also reaffirms the right of everyone to have access to safe, sufficient
and nutritious food, the fundamental right of everyone to be free from
hunger, and reflects the commitment of states to enhancing food
security and access to adequate, safe and nutritious food for present
and future generations. (§108) It acknowledges that climate change
is a cross-cutting and persistent crisis and expresses concern that the
scale and gravity of the negative impacts of climate change affect
all countries and undermine the ability of all countries, in particular,
developing countries, to achieve sustainable development. (§25)

At the 2013 UN Conference on Sustainable Development, world
leaders renewed their commitment to the MDGs and agreed to hold
a high-level summit in September 2015 to adopt a new set of goals.
The outcome document of the conference (‘The Future We Want’)
outlines a common vision for our future and proposes a comprehensive path toward sustainable development. Among other aspects,
the document stresses the important role played by energy (§125),
transport and mobility (§132) and communications technologies
(§65) in the development process. It describes international trade as
‘an engine for development and sustained economic growth’ (§281),
acknowledges that ‘multiple financial, economic, food and energy
crises … have threatened the ability of all countries, in particular
developing countries, to achieve sustainable development’ (§20),
and attaches crucial importance to ‘the fulfilment of all commitments
related to official development assistance’ (§258).

The radioactive fallout from a nuclear explosion will exert a variety of
effects upon world ecology over time. According to one study, the use
of one hundred 15kT weapons against city centres would produce
global climate disturbances on a scale unprecedented in recorded
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human history.48 Newly generated data indicates that in the event of
multiple nuclear weapon explosions, such as in the case of a regional
nuclear war, more than two billion people would be in danger of starvation.49 Ionising and solar radiation effects on crops and livestock,
possible reduced effectiveness and decline in available fertilisers
and pesticides, and changes in weather patterns could result in a
significant decline in food production over wide areas of the world.
Food availability would be reduced by increases in the price of food,
speculation on agricultural markets and hoarding. Given the precarious situation of the 870 million people who are presently malnourished, even a small decline in available food and rise in prices will
have devastating consequences. Decline in quality of nutrition would
cause significant health effects. Famine on a major scale would likely
lead to epidemics of infectious diseases. The chronically malnourished cannot survive a significant, sustained further decline in their
calorific intake.50
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