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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.
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Up to 90-92% of foreign components in downed Russian Initial transfer of hundreds of fully assembled long-range
drones originate from China (routed via Hong Kong, Turkey, UAE). attack drones (Shahed-series, localized as Geran-2).
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Crucial supply of cameras, sensors, and Scale-up to thousands of units per year using Iranian
communication components. component kits.

OVERALL IMPACT: While Russia produces basic platforms (steel, explosives), modern guidance systems, microchips, and key
loitering munitions heavily rely on this transnational supply network, sustaining aggression.
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1. Enabling High-Precision Strikes on Critical Infrastructure:


http://circularsolar.net

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.



ASSESSING ECOCIDE COSTS: CHINA'S MATERIAL SUPPORT AS AN ENABLER OF ENVIRONMENTAL
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OVERALL ECOCIDE ASSESSMENT: CHINA'S MATERIAL E INABLER, MAKING IT COMPLICIT IN THE CUMULATIVE, IRREVERSIBLE, LONG-TERM ENVIRONMENTAL DAMAGE
TO UKRAINIAN LAND AND THE HEALTH OF ITS POPULATION, ASSESSED AS THE TOTAL DAMAGE CAUSED BY THE WEAPONS SYSTEMS ITS EXPORTS SUSTAIN.
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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 CO: equivalent. China’s industrial supply
network is directly proportional to Russia’s operational capacity to generate these cumulative emissions.
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Geographic Zone

Immediate Region

Surrounding Region

The Arctic

South Asia / Nepal

Distance from Conflict

0-1,000 km

1,000 - 2,500 km

2,000 - 4,000+ km
(North)

4,500+ km
(Southeast)

Surrounding Region &
Countries

Ukraine, Belarus,
Western Russia,
Eastern/Central Europe

Western/Southern
Europe, Turkiye,
Central Asia,
Azerbaijan, and
Armenia

Arctic Circle and polar
regions

South Asia and the
Himalayan region

Primary Pollutants
Transported

Heavy metal dust, SO2
,NO,, industrial
chemical plumes, local
soot

Lower concentrations
of fine particulate
matter (soot), SOy,
secondary aerosols via
synoptic systems

Fine carbon soot (black
carbon) and long-
range aerosol drift via
polar vortex and
westerlies

Globally mixed
greenhouse gases (
CO,, methane)
contributing to macro-
scale radiative forcing

Concentration &
Impact Level

High / Hazardous:
Direct health risks,
black acid rain,
localized soil and water
contamination.

Moderate: Air quality
degradation, increased
respiratory risk for
vulnerable populations,
regional acid
deposition.

Moderate (Climatic):
Low concentration of
physical toxins, but
high cumulative impact
on surface albedo and
ice melt rates.

Incremental / Indirect:
No physical particulate
drift, but contributes a
marginal fraction to
global atmospheric
warming that
incrementally drives
Himalayan glacial melt
and shortens re-icing
seasons.

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



The following table demonstrates how much more pollution is emitted per metric ton of fuel burned based

on regional fuel standards:

Region / Zone

US & Canada
Coastal Waters
(North American
ECA)

European
Union & UK
Waters

(North & Baltic
Seas, Ports)

China General
Coastal Waters
(Within 12

nautical miles)

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

Open Ocean
(Global
Baseline)
(International
Waters)

Direct Pollution Multipliers Explained

Maximum
Allowed Fuel
Sulfur
Content

0.10%

0.10%

0.50%

1.50%

0.50%

Relative
SOx &
Particulate
Pollution Level

Baseline
(Ultra-Low)

Baseline

(Ultra-Low)

High

Severe

High

Excess Pollution
Multiplier
(Compared to
US/EU Baseline)

1x

1x

5x more pollution

15x more

pollution

5x more pollution

Impact on Local
Environment

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

Strictly protects heavily
populated port cities and
inland rivers.

Emits 500% more
sulfur pollution along
the main domestic
shipping lanes.

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

Standard international
baseline mandated by
the International
Maritime Organization
(IMO).

e 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.

e 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



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

e 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.

SHIPPING FUEL POLLUTION EMISSIONS COMPARISON: REGIONAL SOx & PARTICULATE IMPACTS

EXCESS POLLUTION
MULTIPLIER
(COMDp. to US/EU BASELINE)

MAX ALLOWED FUEL
SULFUR CONTENT

RELATIVE SOx & PARTICULATE

REGION / ZONE POLLUTION LEVEL

IMPACT ON LOCAL ENVIRONMENT

\ US & CANADA
/| COASTAL WATERS
(North American ECA)

MINIMIZES COASTAL
SMOG & ACID RAIN
(up to 200 nm out)

BASELINE

(Ultra-Low)

b, 200nm

0.10%

STRICTLY PROTECTS
HEAVILY POPULATED PORT
CITIES & INLAND RIVERS

EUROPEAN UNION
& UK WATERS

(North & Baltic Seas, Ports)

BASELINE
(Ultra-Low)

0.10%

EMITS 500% MORE
SULFUR POLLUTION
along main domestic lanes

-

HIGH —®

China's Sa
Pollution
Gap

1.50% VERE

more pollution

0.50%

more pollution
(Within 12 nautical miles) P

_ . & RUSSIA
: DOMESTIC & EEU
TRANSPORT

(Inland waterways & domestic fleet)

EMITS 1,500% N
SULFUR POLLUTION

into the atmosphere o <

7 STANDARD

5)( & INTERNATIONAL
- BASELINE

more pollution mandated by IMO

OPEN OCEAN
| (Global Baseline)
¥ (International Waters)

0.50%

compare pollution per metric ton of fuel burned. Based on data from the International Maritime Organization (IMO) and regional regulations.

Albedo Effect:
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Keeping Things Cool:The Albedo Effect
The albedo effect — the reflectivity of sunlight on various
surfaces — isimportant in keeping the Earth cool. Clean, white
clouds and fresh snow and ice reflect the most sunlight, while
exposed land, water and vegetation have

diminishing returns. Here's a look at

several examples found in nature: White clouds
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OCEANS

The oceans act as a heat sink,
absorbing nearly all sunlight and
reflecting barely a tenth back (at
zenith). Warm water hastens the
melting of icebergs and ice floes.
Oceans expand as they warm,
resulting in rising sea levels.

ARCTIC

The more snow and ice there is,
the less heat is absorbed. But as

reduced snowfalls and snow
pack leave more ground
exposed, more heat is absorbed,

exacerbating snow melt

Wote: llustration is diagramatic and not to scale.

SOURCE: InsideClimate News research

PAUL HORN / InsideClimate News

Source: https://circularsolar.net/more-details

Albedo Effect's impact on Global Warming and

Cooling trends:

This albedo scale graphic and article is from 2017:
https://opensnow.com/news/post/albedo-explained




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



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

The US.

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.

National Oceanic and Atmospheric Administration shared

graphs in 2022 predicting the new routes that would become available

to regular tankers around Greenland over the coming decades.

Impact on the Polar Silk Road and Commercial Shipping

2006-2015 — i o openviarer  2040-2059 repas o Geographical Focus: While discussions often group trans-Arctic corridors together, active

container and hydrocarbon trade relies entirely on Russia's NSR rather than the Canadian
Northwest Passage for Asia-Europe transit.
o Commercial Milestones: Shipping lines like China’s Sea Legend operationalized regular

seasonal container services in 2025-2026 (such as the Dubai Tower voyage), cutting
transit times between East Asia and Europe down to 18-25 days. Nation Thailand

o Extended Windows: Driven by severe ice loss, commercial operators are actively pushing
to stretch the navigable summer window from 3-4 months toward 6-8 months.
Nation Thailand

Comparative Shipping Metrics

Route Parameter Traditional Route (Suez Canal) Northern Sea Route (Polar Silk
Road)

Distance (Shanghai to ~11,000 nautical miles ~7,000 nautical miles
Graphics shared by the U.S. National Oceanic and Atmospheric Rotterdam)
Administration in 2022 show the sea routes through the Arctic that are
expected to become viable to regular vessels (in blue) and polar-class
vessels (in red) around Greenland over the coming decades. Transit Time 30-40+days 18-25 days
NOAA

Operational Constraints Geopolitical choke points (Red  Heavy reliance on Russian
NOAA's modeling shows a dramatic increase in viable journeys for Sea/ Bab al-Mandab) icebreaker permits, Western

both polar-class vessels fortified to forge through sea ice, and normal

sanctions, and variable ice

open water-faring ships. The agency even predicts that by 2059, it will

likely be

right across the North Pole, as the formation of sea ice reduces further.

2025-2026 Traffic Status High traffic, disrupted by Rapidly growing seasonal
regional conflicts container and energy
transport

possible for a polar-class vessel to sail the most direct route,



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



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.

THE GEOPOLITICAL PARADOX: CHINA'S GREEN SUPPLY CHAIN vs. ARCTIC SHIPPING STRATEGY

CHINA'S GLOBAL GREEN ENERGY LEADERSHIP THE FOSSIL-FUELED LOGISTICS PARADOX & POLAR SILK ROAD
CHINA'S SHARE OF GLOBAL “POWERING THE SUPPLY CHAIN" A COMPARISON MAP
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ABSORPTION

Solar  Wind Batteries EVs

; < ACCELERATED
SETTLES ON ICE & SNOW CE MELT

== GLOBAL
EXPORTS A PERNAFROST - B \

Eﬂg?élsgﬁlilis DA I} L " NV ngggm-ﬁ
7 S A A \ A n
{49\ CRITICAL CONTRADICTION: EXPLOITING THE SYMPTOMS OF CLIMATE CHANGE (ARCTIC \ )
Y T0 POWER THE LOGISTICS OF THE CURE (GREEN TECH SUPPLY CHAIN) RELEASE

*SourcefNote: Based on geopolitical and environmental analysis of China's industrial and Arctic policies. Data is illustrative of trends.”

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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