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Measuring the impact of conflict on the climate

Benjamin Neimark reader

Greenhouse gases resulting from armed conflicts are
aserious problem. Recent wars in Ukraine, Gaza, and
Iran have highlighted the immense potential costs of
armed conflict to the climate and overall ecological
health of people and Earth. The first 14 days of the
Iran war alone produced more than the total climate
pollution of Iceland in 2024—roughly five million
tonnes of carbon dioxide.’ Five years of war in
Ukraine has released almost 311 million tonnes of
carbon dioxide—the equivalent of annual emissions
in France.? In Gaza, carbon emissions during the first
15 months of the conflict were more than 30 million
tonnes—equivalent to the amount of carbon absorbed
by 33 million acres of forests in a year.3

Although these estimates provide a window into the
climate damage of war, still no international climate
agreement requirements exist for governments to
report these emissions. Citing national security
concerns, the US Congress lobbied and won an
exemption on the reporting of military greenhouse
gases to the 1997 Kyoto protocol,* and since the Paris
agreement in 2015, all military reporting is now
voluntary.> In fact, assessing any environmental
impacts from war today, in particular climate
damaging emissions, remains a “black-box,” ignored
and overshadowed by the humanitarian and
economic damage of war.

Accurate, comprehensive, and transparent reporting
of anthropogenic greenhouse gases is vital if we are
to limit global temperature increases to below 1.5°C.
Militaries are not transparent when it comes to
reporting greenhouse gas emissions during armed
conflict, and therefore it is up to individual
researchers to conduct their own assessments.°

Methodological tools to measure conflict related
emissions are becoming more accessible.” These
instruments are meant to support the international
scientific research and policy community in
accounting for the environmental toll of armed
conflicts. What is still needed, however, is for
governments to mandate emission reporting for
militaries during peacetime and war.

While militaries are known to be large emitters of
greenhouse gases, their “carbon bootprint™
substantially increases during conflict. Some obvious
direct sources during conflict include carbon
intensive jet fuel for fighter and cargo planes and
diesel for tanks and naval ships. These “tailpipe,” or
Scope 1, emissions, result from the burning of such
fossil fuels.

However, a massive amount of less apparent indirect
or embodied military emissions, known as Scope 2,
come from generating electricity on forward operating
bases, and Scope 3 emissions, which include the
extensive military supply chains of industrial
manufacturing of ammunitions and weapons and
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logistics of deploying troops and feeding and housing
armies.®

To obtain a more comprehensive picture of the
complex “long tail” of emissions resulting from war,
researchers have proposed the Scope 3+ category,
which specifically focuses on conflict related
emissions.® This new category highlights less studied
greenhouse gas emissions from indirect supply chains
during active combat before conflict, through the
building of bunkers and tunnels in preparation for
war, and also reconstruction after conflict.3

In our publication on the Gaza war, we identified
embodied emissions found in the less studied
defensive structures before and after conflict, such
as Israel’s smart or iron wall, and Hamas’ extensive
tunnel networks>—most of these emissions emanating
from the highly carbon intensive roasting of cement
for concrete'®—and rubble removal, and
reconstruction of roads, houses, schools, and
hospitals.

Each war is different. Geography, topography,
ecological sensitivity of the environment, and types
of weapons used all play a major factor in dictating
both the environmental footprint and the climate
footprint. Owing to the lack of transparent data,
researchers must begin with what is already known
about a conflict, such as the types of fuel consumed
by fighter jets and number of sorties flown and then
move backwards through the supply chain to estimate
how much carbon has been emitted during the
conflict.

Researchers must also be cognisant of changes in
economic conditions that might affect emissions
during conflict and build robust methodologies that
account for these shifts. For instance, during war
there are times when a country’s economic output
decreases resulting in a temporary reduction in
countrywide greenhouse gas emissions. Such was
the case during the first year of the war in Ukraine
when some industries had to shut down. Nonetheless,
studies showed that regional emissions increased
when steel production shifted abroad and when
refugees were displaced across Europe.’? A further
examination found an uptick in jet fuel related
emissions owing to the diversion of commercial
flights to avoid Ukrainian airspace.?

The environmental and health effects of greenhouse
gas emissions and other toxic residues of war can be
acute, as recently witnessed in the toxic sludge of
rubble and other contaminants in Gaza or take the
form of thick smoke and soot (“black rain”) when
ignited fuel from major oil storage depots and
refineries mixes with rain clouds, as happened across
the Gulf region during the recent Iran war.'3

A bright spot, however, exists. In 2025, the
International Court of Justice issued a landmark
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advisory opinion on the obligations of countries to tackle climate
change,'# confirming governments’ legal responsibility to protect
the climate system and detailing tangible steps that must be taken
to respond to climate change. The court’s important legal findings
showed that states are now required to prevent harm to the climate
system to the best of their ability and to cooperate with each other
to achieve these goals.

However, military emissions were not directly addressed in the
advisory opinion. A supplementary declaration, annexed to the
main advisory opinion, by Justice Sarah Cleveland noted, “Thus,
the obligations of States under the climate change treaties and
customary international law to assess, report on and mitigate harms
to the climate system include responsibility to address the impacts
resulting from armed conflict and other military activities.”*> This
was one of the few, if not the only, times the international court
raised the issue of conflict related emissions.

Since the advisory opinion, several legal cases have been brought
against major climate change polluters in domestic and international
courts.’® Yet, up to this point no legal action has been taken against
militaries for climate related emissions.

In all of this, data are essential. Comprehensive and transparent
data on conflict related emissions provide a clearer picture of the
environmental costs of war—not just economic costs, but the costs
to humans and the climate system they depend on. Data can be
used as evidence in a courtroom to hold militaries, governments,
and individuals accountable.

Diverse groups of scientists, civil society organisations, and legal
professionals are emerging to advocate for better data and with the
potential to drive improvements, holding militaries accountable or
supporting other targets.

We also need data for mitigation. As a scientific community, we
cannot consider targets to cut emissions without adequate baseline
data, and with such huge gaps in reporting emissions, a massive
gap in military related emissions remains.'” My hope is that
policymakers will be forced to act through either the courts or the
ballot box to mandate meaningful reporting of military emissions
and targeted cuts.'® Understanding the scale of conflict emissions
is an essential first step in addressing the military’s oversized
contribution to the climate crisis.
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