These arms exports may be expanded as a result of NATO’s planned structural increases in
military production, with the arms industry benefiting from the climate instability to which it has
itself contributed. Some in the arms industry are even openly welcoming these developments.
Saab, Sweden’s largest arms company, in the process of becoming NATO’s hewest member
state, said in 2014 ‘Climate change [...] may result in conflicts within already unstable regions
or in areas where several different, international parts claim the natural resources. This will
most likely lead to an increased market for civil and military security solutions’®®

Arms industry greenwashing

Like the oil industry, the arms industry is happy to indulge in greenwashing when it is convenient
to do so - such as touting low-carbon laser weapons, biodegradable explosives and lead-
free bullets®® Claiming it can ‘go green’ though has no base in reality, however, as military
equipment remains highly dependent on fossil fuels and significant switches to renewable
energy are impossible for the foreseeable future, while munitions are notoriously damaging
to the environment.” According to research by SGR, the arms industry ‘in itself contributes
considerably to the climate emergency’, with arms companies and their supply chain being
of a‘carbon intensive nature’. Not all arms companies report on GHG emissions, but it comes
as no surprise that the largest among them in NATO countries — including Airbus, Leonardo
and Thales in Europe - are also estimated to be the largest emitters.t®

Ultimately, like its counterpart in NATO’s defence ministries, the armsindustry is not willing to
prioritise environmental concerns if these conflict with military objectives. In the words of Steven
Gillard, defence sustainability lead at Boeing, the major US arms and aerospace company:
‘Our number one priority is warfighter effectiveness, and we’re not going to do anything to
compromise that’®® In preparing for its shareholder meeting in April 2023, the board of US
arms giant Lockheed Martin advised voting against a resolution calling on the company to
disclose how it ‘intends to reduce its full value chain greenhouse gas emissions in alignment
with the Paris Agreement’s 1.5°C degree goal requiring Net Zero emissions by 2050, calling
the resolution ‘premature and not in the best interest of our Company’™

Indeed, the evidence from the recent boom in military spending is that it is weakening climate
and environmental standards. In a March 2023 meeting of the Expert group on Policies &
Programmes relevant to EU Space, Defence and Aeronautics Industry, a permanent dialogue
group between the European Commission and the industry, representatives of arms companies
explicitly complained about ‘the burden that environmentally and socially oriented measures
are posing on the industry’™

Looking at the EU’s 2023 Act in Support of Ammunition Production (ASAP), this complaint fell
on fallow ground. The regulation states that ‘Member States should consider using defence-
related exemptions under national and applicable Union law [...] if they deem that the use of
such exemptions would facilitate the achievement of [the] objective’ of the regulation, which
‘could in particular apply to Union law concerning environmental, health and safety issues’.
According tothe EU such laws only ‘produce regulatory barriers hampering the Union defence
industry’s potential to ramp up the production and deliveries of relevant defence products.
It is a collective responsibility for the Union and its Member States to urgently look into any
action they could take to mitigate possible obstacles’.”
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Such sentiments are shared in the US, where government plans to reduce the carbon emissions
of the military industrial sector have been hampered by the strict condition that this should
not be at the cost of operational effectiveness.” In the latest US military climate-action plans,
it is made clear that the priority remains unchanged ‘in the face of climate risks’ to maintain
‘dominance’ over air, land, sea and space.™ Vice-admiral Dennis McGinn, who sits on the Board
of the Rocky Mountain Institute, a US think tank aiming for a zero-carbon future,™ stated that
the ‘war in Ukraine shows us the importance of having a strong military capability in the US
and NATO that we should not sacrifice by decarbonising too rapidly’.”®

Despite its active lobbying against environmental regulations, the arms industry is keen to
project itself as ‘sustainable’, twisting the meaning entirely in order to ease the path to private
investments. EU companies envy their US counterparts in this respect.” According to Patrice
Caine, CEO of Thales, the French arms company, ‘Investment funds in the United States have
fully assimilated the fact that you can’t have sustainable development without stability’.® The
lobby organisation Aerospace, Security and Defence Industries Association of Europe (ASD)
put it even more bluntly: “There is no sustainability without security, no security without defence
capabilities, and no defence capabilities without defence industries’.™

While it is clearly absurd that the military-related industries should be considered as the
essence of sustainability, the close relationship between the industry and policy-makers
means this argument has been echoed in public policy. In its Strategic Compass (2022) the EU
states that it should be ensured that ‘horizontal EU policies, such as initiatives on sustainable
finance, remain consistent with the European Union efforts to facilitate the European defence
industry’s sufficient access to public and private finance and investment’.2°
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CONCLUSION:
The planet can’t survive
an arms race

This briefing has shown the damaging climate implications of NATO’s spending targets. The
bigger picture is that it is igniting a new arms race, which will intensify the already damaging
impacts onthe climate. NATO’s increased expenditure and new weapons systems are already
prompting the intended opponents — Russia and China in particular — to respond in kind.
Russia increased its military expenditure to 4.06% of GDP in 2022. China’s military spending
in 2022 as a proportion of GDP remained roughly stable at 1.6%, although this is expected to
rise in coming years.® In both cases, this will lead again both to the diversion of resources
from climate action and to increased GHG emissions.

NATO’s arms race and its consequent climate collateral damage could also spread further.
Other countries which are not NATO members, such as China’s Southeast Asian neighbours,
are also likely to increase spending in view of the increased tensions in the region and under
pressure from countries such as the US. As most nations currently spend significantly less
than 2% of GDP on the military, its status as a benchmark for military spending would lead to
significant diversion of resources and increased military-related emissions.

Beyond the immediate impacts, countries’ race to arm themselves is distracting political
attention from the biggest security crisis the world has ever faced: climate breakdown. The
IPCC has said that limiting warming to around 1.5°C requires global GHG emissions to be
reduced by 43% by 2030. ‘It's now or never, if we want to limit global warming to 1.5°C (2.7°F),,
says Jim Skea, co-chair of IPCC Working Group lll. ‘Without immediate and deep emissions
reductions across all sectors, it will be impossible’

None of NATO’s member states — nor Russia or China — have committed to reduce their military-
related emissions as climate science requires.®? This is because the military dependence on
fossil fuels means that emission cuts can be achieved only by reducing military spending.
Some military personnel admit this. For example, Ben Barry, former director of the British Army
Staff and currently Senior Fellow at the International Institute for Strategic Studies, concludes
an assessment of the potential to green European military forces saying ‘in general [it will] be
challenging to maintain capability while reducing emissions — requiring the defence sector
to grapple with uncomfortable trade-offs’ 8 NATO’s targets deepen the climate crisis, yet its
members give it the green light. Perversely, NATO is even applying for observer status at the
IPCC onthe grounds that it is knowledgeable about climate and is a humanitarian responder,
even though it blatantly ignores the IPCC’s recommendations.8

Beyond NATO’s greenwashing, an unprecedented cut in emissions in the next few years will
happen only if every prominent political initiative, and especially global diplomatic efforts,
prioritise one goal above all — working to radically and equitably transform the fossil-fuel
economy into a renewable one. Escalating hostility not only diverts resources and increases
emissions, but also diverts political attention and prioritisation of the climate crisis and creates
an atmosphere of distrust that poisons any chance of necessary global breakthroughs for
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climate action. This was already evident in August 2022, when China cancelled US-China
bilateral talks on climate change after the US House Speaker Nancy Pelosi’s deliberately
provocative trip to Taiwan. These have since restarted but progress has stalled in an atmosphere
of continuing tension and distrust.

Thelessons are clear. To tackle climate change will depend, among other things, on reducing
global military spending, de-escalating tensions and advancing diplomacy, peace, and
international collaboration. The end of the Cold War in 1991 allowed the world to reap a peace
dividend. Preventing the next Cold War — or, more dangerously, a Hot War — will enable a
climate dividend and the hope of a future for the millions of people who will bear the brunt of
an unfolding climate crisis.

25



APPENDIX 1.
CALCULATING MILITARY CARBON
FOOTPRINT

A. Spend-emission conversion factor

Inan economy powered by fossil fuels, military expenditure is inevitably associated with GHG
emissions. Arms contractors earn their revenues from military spending. We can therefore
estimate GHG emissions from military spending and the associated revenue for arms contractors.
Here, we determine the conversion factor.

Thales and Airbus, unlike most of their competitors, recently started to publish comprehensive
Scope 1/2/3 GHG emission estimates, notably including emissions from ‘use of sold products
and services’®® Since Airbus has a much bigger civilian aerospace business, the emission
figures have been adjusted to reflect only the military-related business (Airbus Helicopters,
and Airbus Defence and Space).

Unlike Airbus, Thales does not specify the proportion of its GHG emissions arising from sales
of its military-related products so we are unable to adjust accordingly. Thales’ civilian products
are mainly aerospace electronics, simulation and training, satellites, and digital security and ID;
it is assumed that these have a much smaller carbon footprint than its military products (e.g.
the Hawkei and the Bushmaster armoured military vehicles, the key supplier to Queen Elizabeth
Class aircraft carriers, co-manufacturer of the Rafale and the Mirage 2000 fighter aircrafts)
that consume much more fossil-fuel energy in both production and deployment. Arguably,
the great majority of Thales’ GHG emissions arise from its military products, even though its
civilian products account for slightly less than half of the overall revenue. It is therefore likely
that the derived conversion factor will underestimate GHG emissions. Since for Thales, the
emission figures cover both civilian and military products, we use overall revenues to give a
conservative estimate of the conversion factor.

Thales 2020 2021 2022 Average
Revenue, €mn 15,400 16,200 17600

Total Scope 1/2/3 emissions, including ‘use of sold 9,533 9,538 9,746

products and services’, KtCOqe

Conversion factor, tCO.e/€ 0.000619| 0.000589| 0000554 0.000587
Airbus 2021 2022 Average
Revenue (military-related), €mn 16,695 18,307

Total Scope 1/2/3 emissions, including ‘use of sold military products 9,601 10,939

and services’, KtCOe

Conversion factor, tCO.e/€ 0.000575| 0.000598| 0000587

By coincidence, the average conversion factor is the same for both companies, namely
0.000587 tCO.e/€. Using figures from the International Monetary Fund (IMF),® the average
exchange rate from the euro to the US dollar for the 2021-2023 period is 0.91€/$, and hence
the spend-emission conversion factor is 0.000534 tCO.e per dollar.

Thales and Airbus are leading pan-European arms manufacturers, and hence representative
of the European arms industry overall. The fact that the conversion factors for both companies
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are similar suggests that they use an equivalent carbon accounting methodology and/or have
comparable energy efficiency in production. Jet fuels account for most of the military fossil-
fuel consumption, so in terms of estimating military-related GHG emissions, military aircraft
suppliers are the most important. Therefore, the fact that we are limited by the lack of datato
only two (albeit the most important European) companies, because other arms manufacturers
(e.g. Lockheed Martin and BAE Systems) are much less transparent, becomes less of a problem.
The spend-emission conversion factor is expected to work well for European countries and
other European arms manufacturers.

European manufacturers are generally considered to be more energy-efficient than their North
American counterparts so the conversion factor may work less well for Canada and the US,
and is probably underestimating their GHG emissions.

B: The Military Carbon Footprint Formula

The impact of war is unpredictable so we simply propose a formula to estimate the military
carbon footprint. This does not take into account the consequences of war such as environmental
pollution, burning and destruction of forests/buildings/energy storage, post-conflict
reconstruction, population movements of internally displaced persons (IDPs) and refugees
and health care for victims.

Carbon footprint of the military, including the associated military technology
industry = (military expenditure) x (proportion spent on equipment) x (spend-
emission conversion factor) + (number of military personnel) x (average stationary
emission per military head)

The military carbon footprint (excluding conflict-related) can be divided into three categories:
‘stationary’, ‘mobile’, and ‘supply-chain’. Stationary emissions are operational GHG emissions
for military bases whereas mobile emissions arise from mobile military activities. Supply-chain
emissions are the GHG emissions of the arms industry and other companies which supply
the military (such as accommodation and food for active personnel, and private security
contractors).

When Scope 3 (Cat 11) ‘use of sold products and services’ emissions were estimated by the
arms manufacturers, ‘average fuel use’ of a military product was assumed without reference to
the monetary cost of fuel consumption. This is consistent with our choice of ‘the proportion of
expenditure spent on equipment’, which also excludes the monetary cost of fuel consumption;
fuel cost is part of operations and maintenance expenditure. This enables the effective
equivalence of the military’s mobile and supply-chain emissions and the GHG emissions by
the military technology industry (Scope 1/2/3), which we explain later and is the fundamental
basis of this formula.

Estimating GHG emissions accurately is necessarily complex given the lack of available data. It
is further complicated when it seeks to make projections. This formulais, however, sufficiently
simple to make it possible to forecast the military carbon footprint. It aims to give ‘good enough’
rather than accurate estimates to permit an analysis (say, of relative magnitudes and trends).
It is a start and will be further refined if more robust data become publicly available.
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‘Mobile’ and ‘supply-chain’ emissions

The equipment (aircraft, sea vessels and land vehicles) used in the mobile activities are made and
provided by the military technology industry, and their operating emissions should be included
in their Scope 3 (Cat 11) emission reporting. If an arms manufacturer makes comprehensive
GHG emission accounting this should therefore include not only its own GHG emissions (i.e.
supply-chain emission of the military carbon footprint) but also the mobile part of the military
carbon footprint (i.e. Category 11 of Scope 3 emissions reporting: Use of sold products).

Simply put, the military’s mobile and supply-chain emissions and the military technology
industry’s Scope 1/2/3 full emissions are two sides of the same coin. Rising military spending
is the revenue of the military technology industry.

The spend-emission conversion factor, calculated from comprehensive emission reporting
of arms manufacturers, such as Airbus and Thales, and their military-related revenues, thus
enables the first part of the formula to estimate the mobile and supply-chain emissions of the
military carbon footprint for a given military expenditure.

Stationary emissions

The second part of the formula estimates the stationary military emissions. To calculate this,
we adopt the figures for ‘average stationary emissions (tCO.e) per military head’ in the latest
military emission report produced by SGR and CEOBS.#7

The figures are 12.9 for the US and 5.0 for all other NATO members. The US figure is much
larger because of the number of the country’s military bases (including around 750 overseas®®)
and military operations around the world.

Examples

SGR and CEOBS estimated the 2019 carbon footprint of military sectors for various European
countries, which are used here for comparison.®® To be consistent, their figures for ‘military
expenditure’, ‘proportion spent on equipment’ and ‘number of military personnel’ are used
for calculation.

France (2019)

Carbon footprint

= (€44,300,000,000) *(0.27) *(0.000587) +(208000) *(5)
=7021,107+104,0000

= 8,061,107 tCO.e

Germany (2019)

Carbon footprint

= (€46,900,000,000) *(017) *(0.00058T7) +(186,900) *(5)
= 4,680,151+934500

= 5,614,651tCO.e
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ltaly (2019)

Carbon footprint

= (€21,000,000,000) *(0.25) *(0.000587) +(175,500) *(5)
= 3,081,750+877500

= 3,959,250 tCO.e

Netherlands (2019)

Carbon footprint

= (€11,000,000,000) *(0.23) *(0.000587) +(40,000) *(5)
=1,485,110+877500

=1,685110 tCO.e

Spain (2019)
Carbon footprint
= (€11,300,000,000) *(0.23) *(0.000587) +(122,500) *(5)

=1,525,613+612,500
=2,138,113tCO.e
Table A. Summary
Country Estimates by the formula MtCO.e  Estimates by SGR and CEOBS MtCO.e
France 8.06 8.38
Germany 561 4.53
Italy 3.96 213
Netherlands 1.69 1.25
Spain 214 279

This comparison shows that our military carbon footprint formula gives straightforward and
indicative estimates. It is worth nothing that SGR and CEOBS made clear that their estimates
were conservative because of many issues related to data quality.
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APPENDIX 2.
ADDITIONAL TABLES

A. Actual versus 2% GDP scenario for NATO military
expenditure in 2021

The actual scenario The minimum 2% scenario
Military Military

expenditure expenditure Difference %
Country $mn % of GDP $mn $mn increase
Albania 1.24 224 2 361 138 62
Belgium 1.05 6,245 2 11,895 5,651 90
Bulgaria 152 1,276 2 1679 403 32
Canada 1.27 25,502 2 40,161 14,659 57
Croatia 1.98 1,361 2 1,375 13 1
Czech Republic 1.39 3,915 2 5,633 1,718 44
Denmark 1.32 5,274 2 7,991 2,717 52
Estonia 202 749 202 749 0 0
Finland (1.40) (4,145) (2) (5,921) (1,776) (43)
France 1.91 56,561 2 59,226 2,665 5
Germany 146 62,054 2 85,005 22,951 Sl
Greece 370 8,006 370 8,006 0 0
Hungary 168 3,061 2 3,644 583 19
Iceland 0.00 0 2 511 511 0
Italy 1.57 33,157 2 42,238 9,082 27
Latvia 207 824 207 824 0 0
Lithuania 1.97 1,308 2 1,328 20 2
Luxembourg 047 403 2 1,715 1,312 325
Montenegro 155 o1 2 17 26 29
Netherlands 1.38 13,953 2 20,222 6,269 45
North Macedonia 147 204 2 278 74 36
Norway 172 8,438 2 9,812 1,374 16
Poland 2.22 15,099 2.22 15,099 0 0
Portugal 153 3,886 2 5,080 1,194 31
Romania 1.86 5,298 2 5,697 399 8
Slovakia 174 2,066 2 2,375 308 15
Slovenia 1.24 763 2 1,231 468 61
Spain 104 14,849 2 28,556 13,707 92
Tlrkiye 1.61 13,137 2 16,319 3,183 24
United Kingdom 2.30 71,938 2.30 71,938 0 0
United States 348 793,990 348 793,990 0 0

Total 1,153,631 1,243,054 89,423 8

Comparison of military expenditures in two scenarios. The first is the actual military expenditures in 2021 as reported by
NATO. The second is what military expenditures would be if every NATO member spends at least 2% of their GDP on defence.
Numbers are based in current prices and exchange rates. Finland becomes a NATO member in 2023 so is not included in the
2021 totals.



B. Estimated GHG emissions (KtCO,e) of NATO members and
associated arms industry based on actual military spending in
2021 and minimum 2% GDP spending and 20% on equipment

target
Real scenario 2% scenario
%of %on Emissions %of %on Emissions Difference %
Country GDP equipment KtCO.e GDP equipment KtCO.e KtCO.e increase
Albania 124 151 51 2 20 T2 21 41
Belgium 105 195 763 2 20 1,384 621 81
Bulgaria 152 111 204 2 20 308 104 51
Canada 1.27 137 2,220 2 20 4632 2,412 109
Croatia 198 30.0 290 2 30.0 293 3 1
Czech Republic 1.39 20.5 560 2 20.5 748 188 34
Denmark 1.32 172 569 2 20 936 367 64
Estonia 202 232 127 202 232 127 0 0
Finland 140 199 596 2 20 789 193 32
France 1.91 27.8 9436 2 278 9,820 384 4
Germany 146 16.7 6,456 2 20 10,032 3,576 &5
Greece 370 372 2145| 370 372 2,145 0 0
Hungary 168 372 707 2 372 821 14 16
Iceland 0.00 0 0 2 20 55 55 0
ltaly 1.57 23.2 4970 2 232 6,106 1,136 23
Latvia 207 221 130| 2.07 221 130 0 0
Lithuania 1.97 223 232 2 223 234 3 1
Luxembourg 047 396 89 2 396 366 276 309
Montenegro 155 20.5 18 2 20.5 21 3 16
Netherlands 138 23.8 1,980 2 238 2,784 804 A
North Macedonia 147 21.8 54 2 21.8 63 8 16
Norway 172 202 1,427 2 202 1,640 213 15
Poland 222 339 3334 2.22 339 3334 0 0
Portugal 153 16.5 470 2 20 669 200 43
Romania 1.86 216 954 2 216 1,001 48 5)
Slovakia 174 323 422 2 323 468 46 1
Slovenia 1.24 14.6 89 2 20 162 73 82
Spain 1.04 225 2,376 2 225 4,022 1,647 69
Tarkiye 161 29.3 4,252 2 29.3 4,755 503 12
United Kingdom 2.30 261 10,821| 2.30 261 10,821 0 0
United States 348 289 139,982 | 348 289 139,982 0 0
Total 195,724 208,721 12,997 7

Comparison of military carbon footprint in two scenarios in 2021. The first is the GHG emissions estimated from actual military
expenditure as reported by NATO. The second assumes that every NATO member spends at least 2% of their GDP on defence,
20% of which on major military equipment. Since 2021 is the reference year for comparison of GHG emissions with other years
when Finland is a NATO member, Finland is included in 2021.
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C.GDP

Country 2024 2025 2026 2027 2028
Albania 21 22 23 24 25
Belgium 643 659 677 694 709
Bulgaria 106 111 16 122 126
Canada 2,179 2,281 2,385 2,492 2,605
Croatia 83 87 91 95 99
Czech Republic 356 378 395 409 429
Denmark 420 438 456 475 496
Estonia 45 49 52 56 59
Finland 31 319 328 336 343
France 3,019 3,133 3,233 3,322 3,391
Germany 4446 4635 4,822 4947 5044
Greece 248 257 264 271 277
Hungary 203 212 220 226 231
Iceland 31 3 36 38 41
[taly 2,218 2,285 2,347 2,407 2,450
Latvia 50 58 56 59 62
Lithuania 85 91 96 100 103
Luxembourg 90 95 99 103 106
Montenegro 8 8 8 9 9
Netherlands 1,135 1,175 1,214 1,251 1,284
North Macedonia 17 18 19 20 21
Norway 564 572 813 582 591
Poland 800 864 920 o 1,003
Portugal 278 289 300 310 319
Romania 377 405 430 451 470
Slovakia 136 142 148 155 160
Slovenia 72 76 80 84 88
Spain 1,560 1618 1,669 1,716 1,754
Tlrkiye 1,087 1,146 1,210 1,273 1,335
United Kingdom 8318 3,574 3,793 4,016 4,245
United States 27,141 28,766 29,903 31,092 32,350
Total 51,703 53,793 55,964 58,106 60,219

Gross domestic product (GDP) forecast for 2024-2028 in US$bn current prices.®

Values for the 2024-2028 are based on IMF forecasts.
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D. Military personnel (IN THOUSANDS)

Country 2021 2022 2023
Albania 6.6 6.6 6.6
Belgium 227 225 224
Bulgaria 257 256 26.6
Canada 71.0 76.2 6.7
Croatia 144 15.2 15.2
Czech Republic 264 26.9 274
Denmark 16.9 172 175
Estonia 6.8 6.9 6.9
Finland 311 305 310
France 2075 2071 207.3
Germany 184.8 188.5 192.2
Greece 104 114 M7
Hungary 19.8 214 22.3
Iceland 00 00 00
Italy 171.5 174.8 173.9
Latvia 6.6 75 76
Lithuania 15.2 172 17.8
Luxembourg 0.8 0.9 0.9
Montenegro 16 16 17
Netherlands 40.8 416 42.2
North Macedonia 6.1 6.2 6.4
Norway 22.2 226 229
Poland 1201 1225 124.0
Portugal 253 225 236
Romania 68.6 651 813
Slovakia 131 13.8 14.3
Slovenia 6.0 59 6.0
Spain 187 18.2 176
Tlrkiye 4391 4469 4615
United Kingdom 156.2 156.2 156.2
United States 13484 13464 13464
Total 3305 3325 3368

Number of military personnel in thousands.”’
Finland is included in 2021 and 2022 totals for ease of comparison.
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