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Executive Summary
Greenhouse gas emissions of military in peacetime and wars are notoriously overlooked but highly relevant, especially as
the world becomes ever more conflict-prone. The UN Framework Convention on Climate Change (UNFCCC) did not until
now request or publish robust data for direct emissions from military activities and conflicts as well as indirect emissions
from the military ‘value chain’ and reconstruction after conflicts. This is mostly due to the exemption of reporting on military
emissions for countries under the Paris Agreement, which is a backtracking from the stricter rules of the Kyoto Protocol.
Direct annual emissions of the military in large countries like the US and the UK reach over 1% of national emissions. The
lion’s share of these direct emissions is due to operation of combat aircraft. Residential emissions from military bases and
emissions of naval operations are also significant. For arms-exporting or high military spending countries, such as USA and
UK, their indirect military emissions from the ‘value chain’ can reach volumes similar to their direct annual emissions.
Emissions from the destruction of natural or man-made carbon stocks during wars can reach hundreds of million t CO2, as
was the case with forest destruction in Vietnam and the burning of oil wells in Kuwait. Burning down a large city can emit
up to 10 million t CO2.
Indirect emissions due to the need to reconstruct cities and infrastructures after the end of a war can easily exceed 100
million t CO2 if a conflict has led to destruction on a country-wide scale.
Further the indirect emissions caused in 3rd parties not directly involved in a conflict can even surpass the military emissions
due to reorientation of energy systems, market forces or policies. A large conflict like the war in Ukraine is likely to be
relevant in the short term, as the transition from domestically available fossil fuels will be slowed down. In the medium term,
the use of distributed renewables is likely to be accelerated, but large-scale international collaboration to develop large
scale renewable sources in remote locations can suffer.
Under the Paris Agreement, rules for reporting of military and conflict-related emissions need to be developed. Both
independent reporting of operational emissions of military in peacetime as well as large-scale war-related emissions is
to be taken up with high priority. Military emissions should play a relevant role in the Global Stocktake due to be finalized
by COP28 in 2023. The IPCC should address the issue both in the context of national inventory guidelines and the 7th
Assessment Report cycle, ideally in form of a Special Report.
Collaboration of researchers and civil society organisations, and engagement with committed governments can make use of
windows of opportunities created by unprecedented crises.
The vision should be that aggressors should be made liable for war- and occupation related emissions through peace
settlements or at least on the UNFCCC level.
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CDM

Clean Development Mechanism

GHG

Greenhouse Gas

ITMO

Internationally transferred mitigation outcome

IPCC

International Panel on Climate Change

KP

Kyoto Protocol
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Liquid Natural Gas
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Nationally Determined Contribution
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National Inventory Report
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Paris Agreement

TPNS

Tipping Point North South

UNEP

United Nations Environmental Programme

UNFCCC

United Nations Framework Convention on Climate Change

1. Introduction
Since the preindustrial period, greenhouse gas (GHG) emissions generated by human activities have led to a global
temperature increase of approximately 1.1 ⁰C. Despite thirty years of international climate policy and an increasing number
of climate change mitigation policies, global GHG emissions increased annually by 2.2% in the period of 2000-2009 (IPCC
2014) and 1.3% in 2010-2019 (IPCC 2022). In 2019, total annual anthropogenic GHG emission reached 59 billion tCO2e
(IPCC 2022) and under the scenario of the nationally determined contributions (NDCs) for GHG mitigation under the Paris
Agreement (PA), a further emissions increase until 2030 is expected (UNEP 2021). UNEP (2021) estimates the emissions gap
between the sum of NDCs and an emissions pathway compatible with the 1.5°C temperature target of the PA to reach about
two thirds of global emissions!
An important sector is usually overlooked on all levels of climate policy: the military. While Michaelowa and Koch (2001)
addressed this gap more than two decades ago in a systematic research article, policymakers have turned a blind eye to this
question until the present day. GHG emissions from military activities and wars are usually not included in total national
GHG inventories. Only a few academic researchers (e.g. Crawford 2019a-b, Belcher et al, 2019, Parkinson 2020, Weir et al.
2021) and non-governmental organisations (Lorincz 2014, Burton and Lin 2020, Conflict and Environment Observatory
2021a-d, Fakih 2021) have raised the issue.
Generally, increasingly sophisticated military vehicles and weapons systems generate a tendency to increase fuel consumption
and related emissions. However, as fuel delivery to a war zone becomes an increasing challenge and requires massive
logistical investments, they are a burden on military operations and reduce their effectiveness considerably. Wars in Iraq,
Afghanistan and Ukraine show that fuel consumption and supply are deciding factors for outcome of military campaigns.
According to Samaras (2019), the US operation in Afghanistan in 2012 consumed 8 million l of fuel every day (i.e. generating
about 20,000 t CO2 per day), which had to be delivered through Pakistan causing extremely high costs. Logistics chains for
fuel are highly vulnerable, as shown by the serious problems of the Russian invasion force in Ukraine in 2022 (Berkowitz and
Galocha 2022), and have changed little since World War II. An army needing less fuel for the same level of combat strength
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will become more efficient and versatile. So principally military strategists should have an interest to reduce GHG intensity of
military operations. Samaras et al. (2019) summarise efforts to make the logistic chains more efficient. Decentralised power
supply and electrification of systems could increase the robustness of the systems (NATO 2018).
Given the increased military activities globally, the question of military GHG emissions receives additional urgency, especially
when the control and potential denial of access to energy resources is involved. Especially the effect of conflicts on 3rd
parties‘ GHG emission trajectories will produce significant changes- negative and positive alike. The Russian invasion of
Ukraine in February 2022 has shone a stark spotlight on the topic, and we therefore will address it in depth, hoping that its
current salience leads to a political treatment of the issue in international climate negotiations.

“Burning oil, gas and coal is causing warming and impacts we need to adapt to. And Russia sells these
resources and uses the money to buy weapons. Other countries are dependent upon these fossil fuels, they
don’t make themselves free of them. This is a fossil fuel war. It’s clear we cannot continue to live this way, it
will destroy our civilization.”
Svitlana Krakovska, Union of Concerned Scientists (2022)

Fossil energy does not only fuel the conflicts of the 21st century, access to and domination of energy resources is one the
main drivers for conflict itself.

1.1. Military operations: an unknown but significant GHG emissions source
There is no global quantitative estimate of military GHG emissions, just a patchwork of partial estimates that are not fully
consistent due to differences in definition and data coverage. Crawford (2019a) estimates cumulated emissions of the US
military at 1.3 billion t CO2 for the war-intensive period 2001-2018, with war-related activities in Iraq, Afghanistan, Pakistan,
and Syria responsible for 440 million t CO2. This is an average of 70 million t CO2 per year, i.e. approximately 1.1% of US
national emissions.
For the period from 1975, Crawford (2019a) calculates a total of 3.7 billion t, an even higher annual average of 86 million
t CO2. Over time emissions have decreased, as shown in Figure 3 in chapter 2 below. US GHG emissions from overseas
deployments are subject to great changes depending on the intensity of conflicts the US is involved in.
Estimates for the UK (Scientists for Global Responsibility 2020) calculate annual emissions of the UK military (i.e. including
its supply chain) at 11 million t CO2, about 3% of national emissions, an order of magnitude larger than provided by the
annual reports of the UK Ministry of Defence.
In Norway military GHG emissions have been estimated at a level similar to the US - 1.1% of the national total in 2017
(Sparrevik and Utstøl 2020), with 0.37 million t CO2 from operation of land, air and sea vehicles, 0.27 million t CO2 from
ancillary services, and 0.17 million t from buildings operations.

1.2. The reporting gap in international climate policy
Under the Kyoto Protocol (KP) agreed in 1997 industrialised countries annually have to provide a national inventory report
(NIR). Decision 18/CP.8 in 2002 (UNFCCC 2003) specified the details of the NIR, and stipulates that domestic military
emissions are to be included in national inventories. However, bunker fuels for international transport were exempted.
While the official reason was not to burden world trade, implicitly large countries with a “maritime empire” (US, France, UK)
as well as those operating military globally benefitted from this provision. This interpretation is confirmed by a statement
of US climate negotiator Stuart Eizenstat at a Senate committee hearing in 1998: “We took special pains, working with
the Defense Department and with our uniformed military, both before and in Kyoto, to fully protect the unique position
Perspectives Climate Group
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of the United States as the world’s only superpower with global military responsibilities. We achieved everything they
outlined as necessary to protect military operations and our national security. At Kyoto, the parties, for example, took a
decision to exempt key overseas military activities from any emissions targets, including exemptions for bunker fuels used
in international aviation and maritime transport and from emissions resulting from multilateral operations“ (United States
1998, p. 46). Data reported under these provisions suffer from a narrow interpretation of military emissions in the national
inventory guidelines issued by the IPCC (2006), focusing on fuel for aviation, water-borne navigation, vehicles, and other
machinery. This leads to aberrations like the EU reporting total military direct GHG emissions of 4.52 million t CO2 for 2018,
while the Conflict and Environment Observatory (2021a) estimates real emissions including indirect ones from the supply
chain) five times higher, at 24.8 million t.

Figure 1. Direct and indirect emissions of EU and UK military

Source: Conflict and Environment Observatory (2021d)

One of the main problems regarding reporting of military GHG emissions is that even under the KP, only parts of the
military ‘value chain’ were addressed. In addition to the exemption for international bunker fuels, GHG emissions from
energy consumption of bases abroad and the manufacture of equipment used by the military are not covered (The Military
Emissions Gap n.d.; Now This News 2021), nor are emissions from the destruction of infrastructures like burning of cities.
Obviously, some of these emissions show up in national inventories, but are not directly linked to the military.
While the PA agreement in 2015 has significantly sharpened national reporting requirements under the “Enhanced
Transparency Framework”, the decision to allow countries to protect confidential business and military information essentially
perpetuates the opaqueness regarding military emissions.
Another important topic linked to military action and conflict is how to report emissions from an occupied territory. While
Michaelowa and Koch (2001) provided a detailed systematics for such reporting, the international climate policy regime has
not taken up any of this, despite repeated attempts by Ukraine to raise it in the context of the occupation of Crimea since
2014 (see e.g. Ukraine 2019).
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2. Greenhouse gas emissions related to military activities
As mentioned in the introduction, we strive to systematize emissions at all steps of the military ‘value chain’. Emissions
related to military action can be divided into the following types: 1) Direct emissions from operations of military forces
(emissions from use of weapons and ammunition in training and conflict, fuel consumption for transport, heating and
cooling of buildings, and emissions of non-fossil fuel related GHGs); 2) Direct emissions related to destruction of carbon
reservoirs due to armed conflicts (with such reservoirs being either of fossil or biogenic nature); 3) Indirect emissions from
the life cycle of production of weapons, vehicles and other equipment, including the use of electricity; 4) Emissions related
to reconstruction after armed conflicts (which can entail human infrastructure or further damage to biological carbon stores),
5) Emissions related to restructuring of energy systems due to strategic considerations triggered by conflict (Sparrevik and
Utstøl 2020; Bowcott 2021).
We start with the direct emissions categories and then expand our assessment to cover indirect emissions of elements of
the value chain.

2.1. Direct emissions from home and overseas bases
The domestic and around 800 overseas (Vine 2019) military compounds and bases of the US feature nearly 275,000 buildings
and are responsible for 40% of the total direct GHG emissions of the US military, about 30 million t CO2 (Crawford 2019a).
This is comparable to a country like Denmark. The US military spent USD 20 billion on air conditioning alone during the
Iraq and Afghanistan wars (NPR 2011). According to Parkinson (2020), the proportion of estates’ contribution (including both
domestic and overseas military bases and civilian buildings) to direct emissions by the UK military are similar (also around
40%) to those of the US.
The German armed forces provide a detailed report on energy consumption and GHG emissions of the buildings operated on
their bases. They operate 20 million m2 of heated building space, the annual consumption is about 2.7 TWh for heating and
about 1 TWh power. Only 0.4% were generated from renewable sources on site.

Figure 2. Estimated GHG emissions of German Armed Forces buildings 2008 – 2020

Source: Deutsche Bundeswehr (2021)
Note: Dark blue: thermal energy, light blue electricity
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Most of the emissions reductions of the German army bases can be explained by reduction of manpower and related number
of buildings, as well as fuel switch to natural gas. Only 12% of heat was derived from alternative sources, whereby combined
heat and power with natural gas again are responsible for about 40%. This leaves only about 8% of required thermal energy
from renewable decentralized sources.

2.2. Direct emissions from military operations
Operations include moving and sustaining military forces and their weapons during training and combat. As stated above,
transport fuel makes up the lion’s share of operation-related GHG emissions. Combat airplanes have a massive emissions
intensity, with the commonly used B-2 emitting 1 t CO2 per 45 km of flight distance (Crawford 2019b) with the F-35 being
slightly more efficient at 1 t CO2 per 80 km (Crawford 2019a). The emissions intensity of long-distance air-based missions is
further increased by the need to fly tankers that can refuel combat airplanes in flight during the mission. A mission in 2017,
where 2 B-2 bombers and 15 refueling tankers travelled to bomb ISIS targets in Libya generated 1000 t CO2, 30 times as
much as if the B-2 planes would have been on the mission alone (Crawford 2019b). Belcher et al. (2019) report 18.4 million
t CO2 emissions from jet fuel use in the US military in 2017, covering 78% of total transport fuel-related emissions. The next
largest transport fuel user was the navy with 15% of emissions - a destroyer emits at least 9 t CO2 per hour (Engber 2012),
while land-based transport was only responsible for 8% of emissions, with the widely used High Mobility Multipurpose
Wheeled Vehicle (USA ASC n.d.) having a fuel efficiency of 25-50 l/100km. Crawford’s (2019a) estimates of US operational
emissions are comparable. European Defense Agency (2019) fuel use numbers for European militaries in 2017, converted into
GHG emissions by us show similar shares as in the US, with aviation fuel generating 3.6 million t CO2, the navy 1.1 million t
and land transport 0.7 million t, with the shares reaching 69%, 21% and 10%, respectively, see also Fort and Straub (2019).
US military GHG emissions tend to be significantly higher when at war or preparing for war, as shown in Fig. 1 below. During
the Reagan years (1980s) they increased, then dropped at the end of the Cold War, and rose slightly again in the Gulf War
(1991). After the September 11th attacks in 2001 and the subsequent US overseas wars, emissions increased significantly
again. It should be noted that the long-term trend of US military emissions is clearly decreasing.

Figure 3. Estimated GHG emissions of the US military 1975 – 2018

Source: Crawford (2019a), p. 16.
Note: Non-standard emissions: War-related emissions
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2.3. Direct emissions from the destruction of carbon reservoirs during war
Wars can destroy various forms of carbon reservoirs, natural and human-created ones. Deliberate burning of enemy
infrastructure has been a feature of wars since the earliest times. The emissions related to such events can be very high and
occur over very short time periods.
0.5 million hectares of tropical forest and mangroves in southern Vietnam were destroyed by the chemical “Agent Orange”
by the US (Westing 1971). Assuming a carbon content of 600 t CO2 per ha of mature mangrove forest in Southern Vietnam
(McNally et al. 2010, p. 20), this event would have generated about 300 million t CO2. Another relevant example is the
increased deforestation and biodiversity loss in Congo due to the conflict in the eastern part of the country, particularly
where the conflict resulted in the internal displacement of people, thus increasing the pressure on surrounding forests
(Brown 2017).
The biggest direct attacks on fossil fuel deposits happened during the Gulf War in 1991, when Iraq set fire to 751 oil wells in
Kuwait, which could only be extinguished over a period of several months. The fires initially emitted 1.8 million t CO2 every
day (Hobbs and Radke 1992), and about 320 million t CO2 in total, taking the estimate of 1 billion barrels burned in total
(Wikipedia 2022a), with an emissions factor of 317 kg CO2/barrel (Bliss 2008).
The best researched case of a complete city being burned during a war is the Hamburg bombing of 1943. Toon et al. (2007,
p. 1991–1992) collected the various estimates of burnable material, mostly wood, for the Hamburg case, differing by a factor
of four between 0.12 and 0.47 million t/km2. About 20 km2 of the city burned (Stilgenbauer and Mc Bride 2010), i.e. 2.4–9.4
million t of material. Applying the estimate of Jacobson (2009, p. 158) for the carbon content of the combustible material in
a city at 40-60% (wood being 50%), the CO2 emissions of the burning of Hamburg would have reached 3.5 to 21 million t
CO2. Expanding this estimate to the entire area of German cities bombed in World War II, estimated at 205 km2 (Murray and
Millett 2000), yields total emissions of 36–215 million t CO2.
Building on the work of Toon et al. (2007), Jacobson (2009) estimates that burning 50 large cities in the context of a nuclear
war would generate 90-690 million t CO2., i.e. 1.8–14 million t per city. These are lower than in the case of Hamburg due
to the lower share of wood in buildings in modern cities. We would like to note that the tendency to shift towards wooden
building for climate change purposes will again increase the emissions potential due to city burning.

2.4. Indirect emissions related to production of vehicles, weapons, and
equipment
Indirect military GHG emissions accrue from the production of weapons and military equipment. Conflict and Environment
Observatory (2021d) calculates such emissions for some of the largest US and European defence enterprises, with Raytheon
responsible for 12.7 million t CO2 and Boeing for 2.5 million t. Parkinson (2020) estimates direct emissions from Britain´s
arms industry at 1.8 million t CO2 per year for combined domestic use and export and the total indirect emissions in
2017–2018 at 1.7 million t CO2. In total, the British military industry emitted 3.5 million t CO2 per year for the production of
weapons and military equipment. Extrapolating this upwards to a global level as per the share of the UK in global weapons
exports, which reached 3.3% according to Marksteiner and Wezeman (2021), suggests an overall global annual indirect
emissions level of weapons production of about 50 million t CO2.

2.5. Indirect emissions related to reconstruction after armed conflicts
Reconstruction of buildings and infrastructure after war-related destruction requires an intense use of material resources
such as steel and cement, which result in the generation of CO2 emissions. One tonne of cement generates 0.5–0.9 t CO2
(Fayomi et al. 2019), one tonne of steel on average 1.9 t CO2 (Hoffmann et al. 2020).
Hu et al. (2010) estimate the material stock of all residential buildings in the Chinese capital Beijing in 2005 at 559 million
tonnes. Assuming that the share of steel in the total material mass reaches 3%, i.e. 17 million t, reconstructing a city like
Beijing from scratch would generate 300–520 million t CO2 emissions.
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The Syrian war has generated over 20 million t rubble through destruction of close to 50,000 buildings in Aleppo and Homs
(Overton and Dathan 2019). Assuming the same ratio cement-steel as for the Beijing example, reconstructing these buildings
would generate 11–19 million t CO2 emissions.

2.6. Indirect emissions of conflicts related to restructuring of energy
systems
Indirect effects of conflicts on emissions have been highlighted by the Russian invasion of Ukraine, which sent fossil fuel
energy prices to record levels, and let to attempts by Western Europe to wean itself off Russian fossil fuel exports. The
reactions of governments and private actors mostly increase emissions in the short run but may serve to accelerate already
intended long term emission reductions.
Emission reductions immediately accrue through price induced falls in energy consumption. Longer term effects can arise
due to different channels. Belgium is extending the life of two nuclear power plants for another decade (Edwardes-Evans
2022) and investing 1.1 billion € in renewable energies, to secure supply amid record high energy prices (Pronina 2022).
Germany is accelerating the expansion of solar and wind energy, aiming to generate almost all of the country’s electricity
from renewable sources by 2035 (Delfs and Dezem 2022) instead of 2045. Green hydrogen is becoming more attractive than
blue hydrogen from fossil fuel sources due to rising costs of the latter (Radowitz 2022).
Emissions increase if countries refocus on domestic fossil fuel resources. For a reduction of its dependency from the import
of Russian gas, Germany could provide sufficient electricity without any imports of natural gas from Russia by an increase
of power generation from coal, even when taking into account closing its remaining nuclear power stations as planned in
December 2022 (DIW Berlin 2022).
Likewise, Ottmar Edenhofer, the director of the Potsdam Institute for Climate Impact Research (PIK) said “In the short term,
[…] in the electricity sector, we will have to rely more on coal instead of gas in the short term” (Amelang 2020). The
international coal phase-out that had significantly accelerated in the last years, and especially in the context of COP26 in
Glasgow, risks being stalled or reversed in a number of countries. Furthermore, emissions increase if costly investments in
new fossil fuel infrastructure will be undertaken, like the announcement by German Chancellor Olaf Scholz that Germany
has decided to accelerate the construction of two liquified natural gas (LNG) terminals to reduce the country’s dependence
on Russian gas imports (Elliott 2022).
Increased oil prices make fracking—a process in which water, chemicals and sand are injected under pressure into shale
deposits to release oil and gas—more economic and also a way to reduce dependence on external oil supplies (Davis 2022),
however, fracking is an emitter of large amounts of methane. For example, shale gas wells can have methane leakage rates
of up to 7.9%, which would make that natural gas worse for the climate than coal (Pleifle n.d.).
In order to find alternatives to fossil fuel imports from conflict countries, importing nations are likely to be forced into longterm uptake contracts (Al-Monitor 2022), as currently pushed by Qatar for additional LNG exports to Germany. The exporters
argue these long-term contracts are necessary to justify large investment on the producer side. However, this will lock-in
both exporting and importing countries for long-term periods into production and consumption of fossil fuels (FOCUS
Online 2022).

“It is time we tackle our vulnerabilities and rapidly become more independent in our energy choices. Let’s
dash into renewable energy at lightning speed. Renewables are a cheap, clean, and potentially endless
source of energy and instead of funding the fossil fuel industry elsewhere, they create jobs here. Putin’s
war in Ukraine demonstrates the urgency of accelerating our clean energy transition.”
Executive Vice-President for the European Green Deal, Frans Timmermans (European Commission 2022)
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Outside Europe, many consumers in poorer countries will not be able to afford higher prices for “cleaner” cooking and heating
fuels and therefore are likely to resort to usage of non-renewable biomass. This will be exacerbated by the massive increase
in food prices due to the loss of grain and other agricultural exports from Ukraine, requiring redirection of scarce income
towards food purchases. The recently observed record deforestation in Brazil (New Scientist 2022) could be a first indication
of the impacts of food price increases.
In terms of increased emissions in the long term, there are repercussions due to lack of trust. As a result, cross-border
collaborations, which are very important for emissions reduction, become less attractive. For example, construction
of international electricity grids that allow accommodation of a higher share of intermittent renewable energy or the
development of low-carbon energy carriers value chains like green hydrogen will also be made more difficult or impossible
in the case of wars involving major countries. A clear example for such effects even in the context of peaceful Western Europe
occurred when the French energy regulator rejected the application to build a 1.4 GW electricity interconnector between
Great Britain and France, developed by the private company, GridLink Interconnector Ltd, due to the uncertainty since Brexit
(Morison and Starn 2022). Similarly, Morison (2022) mentions that the UK has rejected a “politically controversial” 2 GW
power cable to France proposed by Aquind Ltd, and the UK Secretary of State for the Economy, Kwasi Kwarteng, refusing to
grant a development consent order despite the examining authority’s recommendation that the project be approved. In the
long term, lack of trust could be the largest risk of proliferation of conflicts for international climate policy.

2.7. Impact of embargos on fossil fuel production and emissions
A hitherto not considered impact is the effect of embargoes on the behaviour of the embargoed country that no longer can
exports fossil fuel. The EU targets to end oil imports from Russia within 2022. Estimates are that Russia could be forced to
reduce its production by 2–4 million barrels per day (Oxford Institute for Energy Studies 2022). Lack of sufficient alternative
export routes can lead to a partial stop of oil production in Russia. Given the special climatic conditions of permafrost and
low winter temperatures, the stop of oil flow and subsequent freezing of wells and transport infrastructure could create
considerable damage to Russian oil infrastructure. Reconstruction can take multiple years or might be not economically
feasible due to lack of capital or international technical know-how. This could lead to a permanent reduction of the capability
of Russia to produce oil of 4–5 million barrel per day (Zeihan 2022), If no other major oil producer is capable to provide
reserve capacity to cover the reduced production of Russia, a medium- or long-term reduction of world oil production can be
expected, leading to permanently higher prices of fossil fuels and therefore widening the price gap to cheaper renewable
energy forms. A similar effect would happen if Russian exports would be successfully curtailed by sanctions.
Therefore, Russia as natural gas exporter with fields and transport network in permafrost climate will first try to use the
natural gas and oil domestically, replacing coal. This will lower emissions. But if Russia is unable to implement this fully due
to infrastructural limitations, it might even resort to flaring the gas or oil that cannot be exported in order to avoid damage
to the production capacities.
Higher prices for fossil fuels could also trigger new exploration and build-up of new production capabilities that could
further lock in investments in a carbon intensive energy supply. Qatar announced it will greatly expand its capacities faster
than previously announced to supply additional LNG for Germany (Brueggman 2022)).
However, OPEC and specifically Saudi Arabia possess considerable reserve capacities that are held on standby due to economic
or political reasons. Saudi Arabia might increase output to avoid the accelerated adaption of renewables (Haykel 2022). The
IEA assumes that outside Russia the global oil output will rise by 3.1 million barrels per day from May to December (IEA
2022). The possibility that the increase in oil prices might be only short-term could prevent private capital from provision of
new financing for the oil industry (Forbes 2022).
To overcome this reluctance, the US government is urging oil companies to increase production—a reversal of its previous
policy to pause lease sales for oil companies in order to meet GHG reduction commitments (Bloomberg Middle East Edition
2022).
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3. Principles for accounting for military emissions in peace
and war and related liabilities
As discussed in section 1.2 above, reporting military emissions by most countries is patchy. Below we discuss the current state
of (or the lack of) reporting responsibilities during peacetime and times of war (Barry et al. 2022; Conflict and Environment
Observatory 2022b)
The recommendations below are inspired by Michaelowa and Koch (2001), taking into account the Paris Agreement provisions,
and could offer up the principles for the creation of a framework for reporting military emissions in peace and war. The
governance of these accounting provisions should be under the UNFCCC.

3.1. Emissions coverage by national inventories in peacetime
3.1.1. Emissions in own territory
As discussed above, national inventories need to ensure that the different types of military emissions are duly reported. The
IPCC National Inventory Guidelines should be revised to ensure that not only a narrow definition of such emissions prevails.

3.1.2. Emissions in foreign territory in peacetime
Emissions from military bases abroad formally have to be included in the inventory of the country hosting those bases.
Already Michaelowa and Koch (2001) stressed that Pacific island states have had difficulties obtaining emission data for the
bases located on their territories. This means that there is a high probability that these emissions are not being reported,
despite probably exceeding the host state´s total emissions. In cases where a foreign country operates a base in a host
country, we suggest to differentiate the allocation of emissions as follows:
1.

When bases of the foreign country are established for military deployment to enforce UN resolutions, then their
emissions are exempt (see discussion in section 4.2.1 below).

2.

In any other situation than the previous, both countries must negotiate which country will account for the
emissions. In the case that there is no agreement, the foreign country must be held responsible for the emissions.

3.2. Emissions coverage by national inventories during armed conflicts
Emissions generated by armed conflict are difficult to measure and should be reported in different ways depending on the
character of the conflict. For example, as explained by Michaelowa and Koch (2001) under the Decision 2/CP.3 (para. 5) of
the UNFCCC (1997), the emissions that result from “multilateral operations pursuant to the charter of the United Nations”
are exempt from inclusion in the total national inventories. Therefore, the emissions in armed conflicts can be differentiated
into those operations with UN approval and operations without UN approval, as discussed below.

3.2.1. Armed conflicts with the approval of the United Nations
The types of conflicts under this case include:
1.

A state takes part in an international peacekeeping

2.

Military action in pursuit of UN Charter but without formal approval of the UN

3.

A state acts in self-defence with approval of the UN

It is a fundamental principle of international law that states are prohibited from using force except in self-defence or unless
its use is formally authorised by Security Council under Chapter VII of the UN Charter or a resolution of the UN General
Assembly (Wood 2013). Therefore, it is essential for the allocation of GHG emissions under the UNFCCC to resort to a strict
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application of UN decisions regarding the legal status of military actions. This applies also for the legal status of emissions
when the UN mandate or approval is not valid any more or states extend military action beyond the scope licensed by UN
mandates or decisions.
Case 1 should only be triggered by a formal UN declaration, by the Security Council or the General Assembly, as mentioned
above, in order to prevent unilateral declarations by countries that their operations are carried out in pursuit of the U.N.
Charter. Countries providing soldiers or logistical support to UN Peacekeeping should always be exempted from accounting
of national emissions in order not to create a disincentive for such activities. Countries like Fiji, Rwanda or Pakistan cannot
afford to cover GHG emissions cost for their overseas UN peacekeepers. The UN Department of Peacekeeping Operations
should buy emissions credits and cancel them to cover these emissions.
However, emissions from above case need to be accounted by the UNFCCC Secretariat to increase the accuracy of the global
GHG inventory, in the context of the Global Stocktake. Therefore a “conflict account” for UN approved military activities is
still a necessity.
Case 2: There are unfortunately several recent examples:
The Security Council never authorised the use of force to justify the U.S. led coalition invasion of Iraq in 2003 and the
self-defence justification did not apply. The resulting GHG emission of many million t CO2 in this war was never accounted
for by the U.S. and its allies. During the occupation of Crimea, Russia claimed to pursue the UN charter, arguing “The
Russian Federation clearly states that the declaration of independence of the Autonomous Republic of Crimea and Crimea’s
integration into the Russian Federation ensures implementation of one of the fundamental U.N. principles—the principle
of equal rights and self-determination by peoples,” (Russia statement n.d.). As there was no corresponding resolution by any
UN-organization, and the UN General Assembly in 2020 requesting Russia to withdraw from Crimea (UN General Assembly
2020), UNFCCC should not follow the Russian argumentation.
Case 3: in the current Russian invasion of Ukraine, Russia (2022) has invoked Article 51 of the UN Charter providing for
Russia to act “in the exercise of self-defense”. This attempt is not valid given the resolution of the UN General Assembly
(2022) that stated that Ukraine was under aggression by Russia.

3.2.2. Armed conflicts without the approval of the United Nations
We consider several principal types of such conflict (examples include only post 1995 conflicts plus theoretical types of
conflicts that did not appear since 1995):
1.

Country A and Country B are in conflict due to territorial disputes, like India and Pakistan over Kashmir since 1947,
Armenia and Azerbaijan since 1994 and 2021

2.

Country A invades in Country B, like U.S. in Iraq 2003, or Russia in Ukraine 2014 and 2022 and in Georgia 2008.
This category would also include all kinds of “punitive or preventive operations”, “preventive wars” without clear
UN mandate or unilateral declared reference to Article 51 of the UN Charter.

3.

Country A continuously occupies territory of country B, like Israel parts of Lebanon, and Syria and Palestine, or
Russia parts of Ukraine, Moldova and Georgia

4.

Country A takes military action against a non-UNFCCC member or territory not previously included in national
reporting, in theory this could apply only to a very limited number of territories including overseas territories of
European countries and the US, Taiwan, Western Sahara, and Kosovo.

5.

Country A supports the secession of a part of country B and provides military support to secessionists against
country B or permanent bases in the secessionist territory without the approval of country B, like Luhansk, Donetsk,
Abkhazia, Transnistria.

6.

Civil war in Country A with intervention from country B with approval of Country A, like the Saudi intervention in
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Yemen (where the legitimacy of the Yemeni leadership however has been doubtful).
7.

Countries divide into new UN approved states after internal civil wars, like Sudan did in 2011. Conflict-related
emissions will need to be divided among the new (and eventually old) state.

8.

Multi-faceted conflicts with components of all the above categories.

9.

International relations can be even more complicated than the above-mentioned cases and examples. An extremely
negative example would constitute the ongoing war in Syria that involves varying coalitions of non-state actors
and foreign interventions with and without the approval of the Syrian government and therefore a definitive
allocation of GHG emissions caused by the conflict is very difficult. A similar situation arose in the Second Congo
War 1998–2002, the worst conflict in the 21st century before 2022. Nine African countries and around twenty-five
armed groups became involved in the war, causing between 2.6 and 5.4 million deaths (Wikipedia 2022b). This
kind of conflict deserves therefore close attention as they were by far the largest conflicts of the 21st century in
regard to loss of human life and infrastructure.

Conflicts generally arise because of lack of agreement, so understandably, this probably is the hardest area to reach an
agreement on by all parties in the international community. Nevertheless, resolving other aspects of military emissions
accounting should not be held up by lack of agreement over this issue – which could easily take many decades.
The GHG emissions from a conflict can realistically only be allocated after the conflict is over, following the following
proposed considerations:
a. Fuel use for military purposes: the emissions generated from the use of fuel for operation on the respective
territories must be included in the national inventories of each conflict party separately. A peace settlement
between the parties involved might allocate the emissions differently from the actual accrual. Ideally, a country
identified as aggressor would have to account for all the emissions of fuel use on the territory of the other country
under a newly defined category “emissions in foreign territory”.
b. Damages caused by military conflict: the emissions generated by the destruction and burning of carbon
reservoirs are to be accounted to the aggressor country as part of its emissions in foreign territory. The most
striking examples would be the intentional destruction of oil wells in Kuwait by Iraqi forces in 1991 or usage of
Agent Orange in Vietnam by the USA causing deforestation.
c. Higher emissions due to destruction of low carbon power producers and replacement with high intensity
generators should be accounted by the aggressor. An example is the case of Lebanon, where the Israeli attack
of 2006 destroyed several thermal power stations and transmission lines. After this event, the population of
Lebanon started relying on and growing a dependency on low-efficiency decentralised diesel generators for
energy production (Julian et al. 2020). In future the potential destruction or disconnection of large renewable
power plants could provide for substantial increases of post-conflict power generation carbon intensities.
d. Emissions generated during an occupation period: for permanently occupied or annexed territories the
occupying party is likely to have a political interest to fully report on the emissions from annexed territory in
order to bolster its claim (see also Conflict and Environmental Observatory (2021c)1. In case that such emissions
are not covered by a peace settlement and that the countries involved in the conflict do not assume obligations
from occupied territory, then:
•

1

A U.N. settlement could allocate the shares of the emissions during the occupation after the de facto end
of the armed conflict. A country occupying a territory should generally have to account for the emissions
in the occupied territory. Such emissions need to include emissions from destruction of carbon sinks and
military-related emissions on the occupied territory during the conflict and occupation.

A case in point is an Israeli Clean Development Mechanism (CDM) wind power project on the Golan heights, registered as project no. 815 by the UNFCCC in 2007.
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•

Country B can formally reject the emissions from the occupied territory during the occupation period and
the emissions are transferred to country A (occupier). On UNFCCC level, it should be clarified, that such
a step is not equal to a formal acceptance of the occupation or loss of territory, but as a useful move to
safeguard correct reporting of global GHG emissions also in cases such as when formal peace negotiations
have not sufficiently covered this topic.

•

Country B can still account for the sinks on its occupied or involuntary transferred territory during the
occupation period, even if certifiers had no access or no data is available, until a formal settlement with
country A is reached. Proven loss of sink capacity has to be addressed in peace negotiations for eventual
reparation payments.

•

In case country A takes permanent possession of the sinks created previously by country B, it must
also inherit all connected obligations, e.g. operational expenditures, interest payments and contractual
obligations (Grotius 1625). Any change of ownership must be also reported to the UNFCCC, in ideal case
with the consent of country B.

•

In the context of defining baselines for international carbon markets under Article 6 of the PA, it needs to
be ensured that emission reductions that follow an eventual conflict-related collapse of economy and/or
loss of population cannot generate Internationally Transferred Mitigation Outcomes (ITMOs). This means
that the baseline always needs to be defined in terms of emissions intensity, not in terms of the absolute
emissions level of an installation running below capacity.

•

Changes of GHG emissions in non-combatant 3rd countries are difficult to assess. In case of direct
dependencies for strategic energy supplies, it could be argued that also 3rd parties can claim reparation
payments for emission increases. Landlocked countries without alternative low-GHG energy sources may
exceed their NDCs and therefore have to buy costly ITMOs to remain in compliance.

•

General damage to the economy of non-combatant 3rd countries is unlikely to be accounted in the framework
of UNFCCC, but could lead to substantial GHG reductions outside the conflict zone.

The case of Russia’s occupation of Crimea and parts of Eastern Ukraine since 2014 has already had
repercussions in the UNFCCC process, where both nations sent their arguments to the UNFCCC Secretariat
(see Ukraine statement 2019, Russia statement n.d.). Ukraine pushes for UNFCCC not to publish Russia’s
inventories as long as they contain information related to Crimea, claiming its occupation is “illegal” and
“temporary”, while Russia defends its occupation by citing that Crimea and Sevastopol voted to join Russia
in a 2014 referendum (Russia statement n.d.). A pre-Paris UNFCCC working group evaluates both proposals
to provide a proper accounting of global emissions and sinks, but negotiators from Russia and Ukraine have
delayed this process since 2017 and prevented agreement on conclusions (Chemnick 2022). The Ukrainian
NDC includes GHG emissions and targets for its uncontrolled and occupied territories, but it is difficult to
get verifiable information on GHG emissions in those territories, which complicates the compilation of the
annual National GHG Inventory. UNFCCC (2021) emphasizes that after the restoration of Ukraine’s control
over the occupied and uncontrolled territories, the Ukrainian NDC should be adjusted based on updated and
verified data, but these should remain in the Ukrainian budget.
It is surprising that Azerbaijan, Georgia and Moldova have not officially raised this issue regarding their
comparable cases, while addressing it in their national communications. Azerbaijan states that “20% of the
country’s territory was occupied by Armenia. No inventory work was conducted on these lands” (Azerbaijan
2021). Georgia states that “The occupation of Abkhazia and Tskhinvali by the Russian Federation is
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hampering the improvement of the environmental situation on the ground, as the Georgian government is
deprived of the ability to exercise its jurisdiction over the occupied territories. Also, the Russian Federation,
as an effective control force on the ground, prevents the entry of international mechanisms in the regions
of Abkhazia and Tskhinvali.”
(Georgia 2021). Moldova (2018) is the only country of those with occupied territories that uses data from the Ministry of Economy of the secessionist
Transnistria for their inventory since 1993.

4. The military, conflicts, related emissions and the future
When the Michaelowa and Koch (2001) paper was published, they general notion was that the topic of military and conflictrelated emissions is irrelevant. Unfortunately, two decades later the Ukraine war and other active conflicts around the world
grimly point to its salience. In this section we discuss impacts that go beyond those assessed in the preceding sections.

4.1. Emissions decreases through conflicts come at a high price
Loss of economic activity due to a war can cause large reduction in emissions. Probably the most extreme case was the
civil war in Cambodia in the 1970s where the Khmer Rouge depopulated cities and fossil fuel use essentially vanished,
at the price of over a million lives. On a global level, the first oil crisis essentially triggered by the Israeli-Arab conflict
and the concomitant energy price shock led to a loss of economic activity and related emissions worldwide. The potential
interruption of natural gas supplies from Russia to Europe in the framework of the conflict in Ukraine could lead to even
greater loss of economic activity.

4.2. Potential long-term emission reduction outcomes of conflicts
In world history, the military and especially acute conflicts have often been an engine of technical development including
aircraft, wireless, radar, computers, fuel cells and photovoltaics. Usually, such technologies have spread into the commercial
civilian application soon after their emergence. When low GHG technologies have the potential to generate strategic
advantages, the military will without doubt be interested in the promotion of them including synthetic aviation fuel,
renewable power and energy efficiency for military bases that allows downsizing of vulnerable logistic chains, or fielding
entirely novel systems such as solar propelled drones serving as permanent surveillance and communication platforms.
Energy systems are vulnerable to becoming targets in conflict, especially those based on fossil fuels as direct military targets
relevant for the supply of fighting units or to disrupt the economy of the opponent. In the worst case, a disruption of energy
supply can threaten the survival of the civilian population and be used on purpose.
In contrast, decentralized renewable energy has a very low risk of becoming a target for conflicts due to strategic reasons,
since the effect of an attack would be low (Burke and Stephens 2018, Edwards 2018). The elimination of service personnel
required for fuel transportation and power systems operation for military applications is one of the greatest advantages of
novel power generation technologies, drastically reducing the “target size” of the troops
Given the immense logistic cost for shipping fuel in conflict zones resulting in up to USD 20 per kWh (Ravagni et al. 2012),
the military has therefore a great economic and strategic incentive to promote renewable and efficient energy systems.
Recent cost reduction especially for PV make the destruction of renewable power generators uneconomic, as the weapon
systems necessary to destroy decentralized PV power, would certainly cost a multiple of the replacement value or the
PV systems. Decentralized renewables allow also a more rapid recovery from a conflict while a centralized grid requires
resuscitating the entire network to power essential services (Rafalowicz 2016). The ongoing conflict in Ukraine has shown
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especially the European countries that strategic dependence from fossil fuel producing or transmission countries can have
direct security implications. Providing a nation with renewable energy resources or reducing dependency on energy imports
by increased energy efficiency has therefore strategic and financial advantages that were previously overlooked.

4.3. Strengthening the Paris Agreement system to deal with conflicts
In the short term, the consensus principle of the Paris Agreement needs to be interpreted creatively to prevent aggressors
blocking UNFCCC negotiations as Russia did in the June negotiations of 2013. This could be done as in the cases of various
UNFCCC COPs where opposition of up to five countries was just ignored by the COP presidency.
The international process should also consider how to deal with overseas territories of nations that are not included in the
regular reporting and are mainly dedicated for military usages such as the Indian Ocean archipelago of Diego Garcia or
artificial islands in the South China Sea. Their emissions should be allocated to the countries leading the military use of the
territory in question or fully reported by the country voluntarily hosting the military presence of their nation.
In the context of the first Global Stocktake estimates of emissions from UN peacekeeping missions should be undertaken.
Ideally, the UN would acquire emissions credits (ITMOs) through international carbon markets under Article 6 to cover these
emissions.
Short term reporting of high intensity emissions during conflicts should be embarked upon on the international level, as
countries involved in the conflict will not be likely to devote resources to that. A department of the UNFCCC Secretariat
should engage in remote sensing of high intensity destruction of carbon reservoirs like fossil fuel deposits, cities and forest
fires. These should then be reported in a separate “conflict account” in the transparency regime. The necessary technology
is similar to that used for assessment of CO2 emissions from natural disasters like the peat and forest fires in Indonesia in
1998 or large-scale methane leaks. The liability for this additional amount of the estimated or measured emissions should
generally be addressed in peace settlements. In the ideal case the party established as the aggressor party should face an
addition to its emission balance for the current NDC target.
The Ukraine government encourages it population to report all war related damages online to a designated website https://
damaged.in.ua/, therefore a near real-time assessment of loss of carbon storage and sinks could be envisaged for the very
near future. Also for eventual peace settlements between the conflict parties in Ukraine the damage to the environment
will be taken into consideration (Al Jazeera 2022), creating a precedent for assessment and juridical treatment of all kind of
damage to the environment in future conflicts.
The Conference and meeting of the Parties to the PA (CMA) could decide that countries whose territory has been (partially)
occupied can apply a conservative emissions default for occupied territories derived from the last inventory before occupation.
Material emissions increases that have occurred in the occupied territory need to be dealt with. The internationally
acknowledged owner of the territory will likely continue to report on the emissions from its complete territory, like is done
by Moldova, but hardly will have access to real data. Therefore, this situation can lead to double accounting of emissions
from occupied territories especially if the occupier has a political interest to include the emissions within its own reporting.
A tier 1 solution would consist in using default values from previous reporting, especially if conflict parties obfuscate data in
order to strengthen their claims. In case the occupying party includes the emissions of the contested territory in its reporting,
the default data provided by the internationally recognised government should be deducted for the purpose of global stock
take. A tier 2 solution would require a minimum of cooperation of both parties by creating a clear division of reported data
regarding the disputed territory. In the context of the Global Stocktake due at COP28 it would be a conservative approach to
utilise the higher of the two values without referring to any national claims.
In case of complete occupation of countries by UN-member states or not internationally acknowledged actors (like the Taliban
government in Afghanistan), the exile government has an interest to continue the reporting, however it will have problems
to acquire any correct data. Using default data over a longer period will lead to large deviations from real emissions. It would
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be necessary for the UNFCCC to decide on a generic rule for a time period after which the emission data of the occupier will
be utilized for the global stocktake, with an explicit statement that this does not constitute any acknowledgement of the
occupiers claim to a territory.
Non internationally acknowledged separatist territories could be invited to voluntarily report their emissions. Such territories
could be granted a temporary observer status to the PA. In case the occupied territory joins the UN as an independent state,
it will start reporting under the enhanced transparency framework.
The example from the current conflict in Ukraine below illustrates how the reporting could play out in the future.

Example for the case of Russia and Ukraine
Ukraine will want to report on its entire territory including Crimea and Donbass. Russia will want to
report on its territory including Crimea. The secessionist territories Donezk and Lugansk may want to
become temporary observers of the UNFCCC and report independently.
We now move to sum up the results from our assessment of military and conflict-related emissions and how to deal with
them under the international climate policy regime.

5. Conclusion
This report demonstrates the many ways in which the global military and its associated activities significantly contribute to
climate change. It also shows that we are far from having a clear and complete picture of the direct and indirect effects of
modern armed conflicts on GHG emissions.
So far, no serious attempts to categorize GHG emissions from the military in peacetime and war and armed conflicts have
been undertaken under the UNFCCC. With our report, we want to launch a serious engagement of the UNFCCC with this
issue. We call on parties to come up with full reporting of military emissions on their territory and overseas. We call on the
UNFCCC Secretariat to monitor emissions of active conflicts and report on those in a timely manner. We call on foundations
and philanthropic actors to provide the necessary budget for such a monitoring. A solution to overcome the barrier of
confidentiality regarding the reporting of fuel consumption for military purposes is necessary.
Building on all this, we see no harm in looking even further ahead. The conclusion of the IPCC Sixth Assessment Report
(AR6) Cycle provides us with an opportunity to look ahead to the AR7 cycle and the placing of climate change and global
military emissions in peace and war on its agenda in the hope and belief that this will stimulate further scientific reports
and peer-reviewed publications, in anticipation of an eventual publication of an IPCC Special Report on this subject in the
AR8 cycle by 2030.

6. Recommendations
We differentiate our recommendations according to their urgency.
For the next 12 months, we propose that civil society organisations lobby a government of a country with high international
reputation and no military interests, e.g. Costa Rica, to make a formal submission to the UNFCCC for the Subsidiary Body
of Scientific and Technical Advice to elaborate rules for reporting of military and conflict-related emissions under the Paris
Agreement in the context of the enhanced transparency framework. The submission should call for national inventory
guidelines to ensure that all the different types of military emissions are duly reported, including emissions from
extraterritorial bases, and international bunker fuel consumption from military aviation and shipping. A standardised set
of rules for conflict-related emissions should be made applicable, including destruction of human and biological carbon
reservoirs. The UNFCCC Secretariat should be tasked and be provided the budget to undertake remote sensing of such
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destruction and report the results in a separate ‘conflict account’. Conservative default parameters should be applied if data
are unavailable. In the submission, the UNFCCC Secretariat should be requested to develop a technical paper discussing
principles for accounting military emissions in peace and war, and issue a call for Party and observer submissions. A window
of opportunity is provided by the UN International Law Commission - Protection of the environment in relation to armed
conflicts (PERAC) set to conclude its deliberations in autumn of 2022 (Conflict and Environment Observatory (2022a).
A group of relevant research and observer organisations should make a submission on military emissions during the Global
Stocktake process. Through side events at subsidiary body and COP sessions, the attention of the climate policy community
should be drawn to the relevance of this issue for the Global Stocktake, which is due to be finalised by COP28 in 2023.
At the same time, civil society organisations should lobby their governments to voluntarily report in their next national
inventory or Biennial Update Report military peacetime emissions according to the generic IPCC good practice guidance for
national emissions sources from energy and other relevant sectors as if the military was a ‘normal’ emitter.
A group of observer organisations accredited with the IPCC should request the IPCC to put a Special Report on climate
change and global military in peace and war on the agenda of the 7th Assessment Report cycle. Given that the IPCC is rather
reluctant to agree on new special reports, civil society organisations need to lobby with their governments to support such
a proposal. If a critical mass of about 30 governments from all continents underwrites the proposal, IPCC would not be able
to silently ‘bury’ the proposal.
In the medium term of 3–5 years, we call researchers active in the field to develop a joint research programme “Military
emissions in peace and war” aiming at providing specific input into the IPCC 7th Assessment Report, even if there is no Special
Report agreed during this cycle. In the past, coordinated engagement with the IPCC process, e.g. through submitting papers
to peer-reviewed journals early enough, serving as lead authors and strategically submitting comments at all stages of the
process has been able to mobilise important topics. The programme should be kickstarted with an international academic
conference that brings together all key researchers and develops proposals for “Special Issues” with relevant academic
journals. As the programme progresses, it could develop the basis for UNFCCC agreeing to cover a new topic “Carbon Neutral
Defence and Conflicts”, following the same route as the approach laid out for the short term. The aim should be to ensure
that the responsibility for emissions from conflicts is eventually allocated to the country causing the conflict under the
UNFCCC regime.
Outside of the UNFCCC process, civil society should call for war and occupation-related emissions liabilities to be
acknowledged in international law and therefore become part of peace settlement negotiations. The salience of this call
could be increased by linking this issue to the research programme outlined above.
Some of our recommendations may look beyond our collective reach due to the glacially slow pace of progress in climate
politics and international diplomacy, fraught as it is with a fatal mix of political ‘short-termism’ and corporate vested interests.
However, desperate times call for radical change, and we have seen in the latest COVID-19 and Ukrainian crises that radical
change is possible if windows of opportunity are used without hesitation, and by forming alliances that in ‘normal’ times
would seem impossible. It is the ambition of the authors and the organisations supporting this report to build support
for these recommendations to help achieve this call. We only have this one chance but it is an ever-narrowing window of
opportunity. We cannot afford to miss it.

Epilogue
In the process of us writing this report and looking at our article written 20 years ago (Michaelowa and Koch 2001), the
initial notion of assessing military activities in a way as potential ‘engines of progress’ for novel renewable technologies was
shattered by the Iraq War followed by the horror of yet another large-scale ground war, this time in Europe, with serious and
still unfathomable global implications. As the latest IPCC Assessment Report shows, all our attention should be directed
towards achieving the 1.5° target. If we fail in this endeavour, the repercussions will be more deadly than all conflicts we
have witnessed in the last decades.
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