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Executive Summary 
Assessing the ecocide costs resulting from foreign support of Russia’s aggression in Ukraine requires 
establishing a direct causal link between transnational material inputs and large-scale environmental 
destruction. While Russia remains the direct perpetrator of the military invasion, international 
investigators, legal experts, and Ukrainian officials emphasize that China’s  and other BRICS nations 
extensive mineral, metal and material and economic support acts as a vital enabler, allowing Moscow to 
sustain its campaign of widespread ecological devastation. This white paper examines the mechanisms 
through which Chinese and others dual-use exports and economic backing have translated into years of 
environmental degradation across Ukrainian land and ecosystems and pollution drift into other countries; 
impacting their air, soil, water quality and adding low albedo surface materials (warming) onto their 
environment, increasing surface temperatures and toxicity levels on nature; including trees that provide 
photosynthesis. 
 

 
 
 
1. Enabling High-Precision Strikes on Critical Infrastructure: 
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China’s primary material contribution consists of dual-use goods for several years — technologies and 
components that possess civilian designations but are foundational to modern military hardware. This 
encompasses advanced navigation systems, microelectronics, and specialized structural inputs like 
carbon-fiber precursors. 
 
Targeting Energy Grid and Industrial Infrastructure: Russian forces deploy high-precision cruise 
missiles and long-range loitering munitions—such as the Shahed-series drones which rely heavily on 
imported microelectronics—to target Ukrainian power plants, electrical substations, and fuel storage 
depots. These kinetic strikes release massive quantities of toxic particulate matter, greenhouse gases, and 
hazardous chemicals into the atmosphere, while spilled petrochemicals heavily contaminate surrounding 
soils and local aquifers. 
 
Catastrophic Industrial Accidents: Targeted strikes on chemical plants, metallurgical complexes 
(such as Azovstal in Mariupol), and petroleum refineries generate severe industrial accidents, 
producing toxic chemical plumes that drift across populated regions and agricultural zones. 
Water Catastrophes and Marine Disasters: Attacks on vital water treatment infrastructure and 
structural dams—exemplified by the catastrophic destruction of the Kakhovka Dam—triggered 
massive flooding, immediate localized die-offs of aquatic wildlife, long-term toxic accumulation in 
the Dnipro River basin, and the subsequent desiccation of the Kakhovka Reservoir into an expansive toxic 
dust bowl. 
 
 
 
2. Sustained Conventional Bombardment and Landscape Devastation: 
 
Beyond precision guidance components, trade networks supply raw materials and industrial inputs that 
sustain the mass production of conventional artillery, heavy armor, and rocket systems, accelerating 
physical landscape destruction. 
 
Physical Landscape Destruction: Continuous, high-intensity artillery barrages have transformed 
millions of acres of fertile agricultural land, ancient forests, and protected wetland reserves into 
lunar landscapes characterized by dense cratering, entirely disrupting local biomes. 
Chemical Soil Contamination: Every conventional detonation deposits heavy metals (including 
lead,mercury, cadmium, and copper) alongside toxic explosive residues (such as RDX and TNT) directly 
into the soil structure, poisoning arable land and threatening regional agricultural productivity for 
decades. Unexploded Ordnance (UXO) Contamination: Current estimates indicate that upwards of 30% of 
Ukraine’s total landmass (~174,000 square kilometers) is polluted by landmines and unexploded 
ordnance, halting ecological remediation, land management, and safe civilian habitation. 
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3. Acceleration of Climate Change and Greenhouse Gas Emissions 
The war’s aggregate carbon footprint scales directly with the volume of military hardware produced and 
deployed. Tracking groups such as the Initiative on GHG Accounting of War calculate that active combat 
operations, industrial manufacturing pipelines, massive landscape fires, and future reconstruction 
requirements have generated hundreds of millions of tonnes of CO₂ equivalent. China’s industrial supply 
network is directly proportional to Russia’s operational capacity to generate these cumulative emissions. 
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Shipping fuel emissions—particularly Sulfur Oxides (SOx cap) and particulate matter (black 
carbon)—are directly determined by the sulfur content of the fuel being burned. When a ship burns 
fuel with higher sulfur levels, it emits exponentially more dangerous air pollution.  
Because the US and Europe enforce absolute 0.10% sulfur caps across vast coastal zones and inland 
waterways, while China and Russia permit higher limits up to 0.50% and 1.50%, ships operating in 
Chinese and Russian waters generate substantially more pollution per ton of fuel consumed.  
Shipping Fuel Pollution Emissions Comparison 
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The following table demonstrates how much more pollution is emitted per metric ton of fuel burned based 
on regional fuel standards:  

Region / Zone Maximum 
Allowed Fuel 

Sulfur 
Content 

Relative  
𝑆𝑂𝑥 & 

Particulate 
Pollution Level 

Excess Pollution 
Multiplier 

(Compared to 
US/EU Baseline) 

Impact on Local 
Environment 

US & Canada 
Coastal Waters 
(North American 
ECA) 

0.10% Baseline 
(Ultra-Low) 

1x Minimizes coastal smog 
and acid rain up to 200 
nautical miles out. 

European 
Union & UK 
Waters 
(North & Baltic 
Seas, Ports) 

0.10% Baseline 
(Ultra-Low) 

1x Strictly protects heavily 
populated port cities and 
inland rivers. 

China General 
Coastal Waters 
(Within 12 
nautical miles) 

0.50% High 5x more pollution Emits 500% more 
sulfur pollution along 
the main domestic 
shipping lanes. 

Russia Domestic 
& EEU 
Transport 
(Inland 
waterways & 
domestic fleet) 

1.50% Severe 15x more 
pollution 

Emits 1,500% more 
sulfur pollution into the 
atmosphere per ton of 
fuel burned. 

Open Ocean 
(Global 
Baseline) 
(International 
Waters) 

0.50% High 5x more pollution Standard international 
baseline mandated by 
the International 
Maritime Organization 
(IMO). 

Direct Pollution Multipliers Explained 

●​ China's 5x Pollution Gap: A container ship transiting the coastal highways of China is legally 
permitted to emit 5 times more sulfur dioxide into the air than the same exact vessel traveling 
along the coast of California or through the English Channel. While China enforces a 0.10% cap 
on specific inland rivers, its massive coastal commercial network defaults to the dirtier 0.50% 
limit.  

●​ Russia's 15x Pollution Gap: Because Russia explicitly opted out of the global 0.50% transition 
for its domestic fleet—allowing up to 1.50% sulfur bunker fuels—its domestic vessels release 15 
times the volume of sulfur pollution compared to European or American vessels operating 
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under the 0.10% standard. This creates severe localized air-quality impacts along domestic 
Russian river systems and Arctic transport routes like the Northern Sea Route. ​
- https://www.sciencedirect.com/science/article/abs/pii/S026974912301850X 

●​ The "Scrubber" Loophole: Ships in any region are technically allowed to use heavy residual 
fuels (up to 3.50% sulfur) if they clean the exhaust with a scrubber. However, the US and EU 
heavily restrict the dumping of acidic scrubber washwater into their ports, forcing operators to 
switch to naturally clean fuel, a restriction much less prevalent in Russian waters. 

 
Albedo Effect: 

 
Source: https://circularsolar.net/more-details 
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4. Strategic alignment between China, BRICS partners, and Russia centers on leveraging the 
geopolitical and economic opportunities of a warming Arctic to ensure Polar Silk Road sea routes 

The Polar Silk Road and Economic Drivers 

●​ Trade Optimization: China formally designated itself a "near-Arctic state" and integrated the 
region into its Belt and Road Initiative as the Polar Silk Road. The progressive melting of polar 
sea ice substantially shortens maritime transit times between East Asian manufacturing hubs and 
European markets compared to traditional southern passages like the Strait of Malacca and the 
Suez Canal. 

●​ Resource Access: Diminishing ice cover unlocks access to vast, previously unexploited reserves 
of oil, natural gas, and critical minerals located along the Siberian shelf and the Northern Sea 
Route. 

The Sino-Russian Partnership Post-2022 

●​ Geopolitical Convergence: Following international isolation and sweeping Western sanctions 
resulting from its invasion of Ukraine, Moscow has grown heavily dependent on Beijing for 
economic lifelines, diplomatic backing, and industrial trade. 

●​ Infrastructure Co-Investment: Chinese state-owned enterprises and investment funds have 
heavily underwritten key Russian Arctic energy projects—such as Yamal LNG and Arctic LNG 
2—solidifying a joint Eurasian framework to dominate high-latitude trade corridors. 

Intent versus Opportunism 

●​ Macro-Climatic Reality: While the accelerated melting of the Arctic and subsequent 
commercial viability of northern shipping lanes directly serve Chinese and BRICS long-term 
economic expansion strategies, climate scientists attribute this cryospheric decline to cumulative 
global greenhouse gas emissions driven by decades of global industrialization. 

●​ Strategic Exploitation: Rather than engineering climate change through military supply chains 
as a primary mechanism to melt ice, Beijing and Moscow are acting as opportunistic 
partners—capitalizing on the geopolitical vacuum and physical changes created by global 
warming to secure alternative trade routes and resource sovereignty. 

Strategic alignment between China, BRICS partners, and Russia centers on leveraging the geopolitical 
and economic opportunities of a warming Arctic, though attributing this outcome to a premeditated 
strategy of intentionally accelerating climate change via weapons supply overstates the dynamics at play. 

The Polar Silk Road and Economic Drivers 

●​ Trade Optimization: China formally designated itself a "near-Arctic state" and integrated the 
region into its Belt and Road Initiative as the Polar Silk Road. The progressive melting of polar 
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sea ice substantially shortens maritime transit times between East Asian manufacturing hubs and 
European markets compared to traditional southern passages like the Strait of Malacca and the 
Suez Canal. 

●​ Resource Access: Diminishing ice cover unlocks access to vast, previously unexploited reserves 
of oil, natural gas, and critical minerals located along the Siberian shelf and the Northern Sea 
Route. 

The Sino-Russian Partnership Post-2022 

●​ Geopolitical Convergence: Following international isolation and sweeping Western sanctions 
resulting from its invasion of Ukraine, Moscow has grown heavily dependent on Beijing for 
economic lifelines, diplomatic backing, and industrial trade. 

●​ Infrastructure Co-Investment: Chinese state-owned enterprises and investment funds have 
heavily underwritten key Russian Arctic energy projects—such as Yamal LNG and Arctic LNG 
2—solidifying a joint Eurasian framework to dominate high-latitude trade corridors. 

Intent versus Opportunism 

●​ Macro-Climatic Reality: While the accelerated melting of the Arctic and subsequent 
commercial viability of northern shipping lanes directly serve Chinese and BRICS long-term 
economic expansion strategies, climate scientists attribute this cryospheric decline to cumulative 
global greenhouse gas emissions driven by decades of global industrialization. 

●​ Strategic Exploitation: Rather than engineering climate change through military supply chains 
as a primary mechanism to melt ice, Beijing and Moscow are acting as opportunistic 
partners—capitalizing on the geopolitical vacuum and physical changes created by global 
warming to secure alternative trade routes and resource sovereignty. 
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The intersection of China's dominance in global clean energy manufacturing and its strategic 
exploitation of the Polar Silk Road highlights a profound geopolitical and environmental paradox. 
Evaluating this dynamic reveals a complex friction between industrial climate mitigation and 
localized, feedback-driven environmental degradation. 

The Clean Energy Industrial Strategy vs. Fossil Fuel Logistics 

●​ Domestic and Global Mitigation: China controls over 80% of critical segments of the 
global supply chain for solar photovoltaics, wind turbines, EV batteries, and electric 
vehicles. Domestically, it deploys renewables at an unprecedented scale, while globally, 
its exports are central to lowering the cost of the energy transition for developing and 
developed nations alike. 

●​ The Supply Chain Fossil Footprint: To power this industrial machine and maintain 
economic resilience, China relies heavily on heavily discounted fossil fuel inputs—such 
as high-sulfur fuel oils, crude, and gas sourced from sanctioned or strategic partners like 
Russia and Iran. Maritime shipping networks moving these raw materials and finished 
goods heavily utilize traditional, high-emission bunker fuels. 

The Polar Silk Road and Climate Feedback Loops 

●​ The Albedo-Feedback Paradox: The foundational driver of the Polar Silk Road is the 
rapid melting of Arctic sea ice—a direct consequence of global warming. Rather than 
viewing this melt exclusively as an ecological catastrophe to mitigate, state-backed 
commercial entities treat it as a strategic reduction in transit distance. 

●​ Black Carbon and SOx Emissions: Ships navigating northern corridors on heavy or 
residual fuel oils emit high concentrations of sulfur oxides (SOx) and black carbon (soot 
particles). When black carbon settles onto Arctic snow and ice, it drastically lowers 
surface albedo (reflectivity), accelerating localized solar heat absorption and speeding 
up ice melt. 

●​ The Feedback Loop: By utilizing these emerging northern routes to shave thousands of 
nautical miles off Asia-Europe transits, commercial shipping fleets introduce localized 
pollutants directly into a fragile cryosphere, exacerbating the exact climate feedback 
loops (such as permafrost thaw and methane release) that destabilize the global climate 
system. 

Assessing the Motivations 

Characterizing this strategy purely through an environmental lens misses its core geopolitical 
and economic drivers. China’s massive scaling of green technology is driven by industrial policy, 
technological leadership, export dominance, and long-term energy security. Simultaneously, its 
push into the Arctic is anchored in sovereign diversification, reducing reliance on traditional 
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maritime chokepoints (like the Malacca Strait and the Suez Canal), and securing alternative 
trade and resource extraction conduits with Russia. 

The structural conflict is clear: the same macroeconomic engine that produces the world's green 
infrastructure also relies on a fossil-fueled logistics network that exploits the symptoms of 
climate change for commercial gain, turning a global ecological crisis into a calculated 
geopolitical advantage. 

 

 
5. Conclusion: The Framework of Complicity and Accountability 
From the perspective of international legal analysis and Ukrainian institutional oversight, the severe 
ecocide witnessed in Ukraine is not merely a localized biophysical disaster caused exclusively by direct 
kinetic action. Rather, it represents the cumulative outcome of transnational supply chains that provide the 
technological nervous system for aggressive military campaigns. By supplying dual-use industrial inputs, 
microelectronics, and economic support, external enablers share indirect responsibility for the 
irreversible, long-term environmental degradation inflicted upon Ukrainian land, water resources, and 
population health. 
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