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Core Status and Core Competitive Advantages of China's Calcium Carbonate in the Global Supply Chain

As the most widely used and largest-consumption inorganic powder material and functional filler, calcium carbonate is extensively applied in plastics, rubber, papermaking,
coatings, building materials, food, pharmaceuticals, feed and other fields, serving as a core basic raw material for the global basic chemical, new material, nutrition and health
industries. At present, China has built a complete industrial chain ecosystem with superior resource endowments, world-leading production capacity, independent and complete
industrial chains, mature technologies and processes, improved standard systems and global market coverage. It has become the absolute core hub, stable supply cornerstone
and industrial development engine of the global calcium carbonate supply chain. With all-round and multi-level comprehensive competitive advantages, China dominates the
global industrial pattern and builds an unparalleled industrial barrier. This paper conducts professional, refined and authoritative analysis from four dimensions: core status,

core competitive advantages, global pattern comparison and future development trends.

I. China’s Core Status in the Global Calcium Carbonate Supply Chain: Five-Dimensional Leadership & Global Dependence
China’s core status in the global calcium carbonate supply chain is reflected in the five-dimensional collaborative leadership of production capacity supply, industrial
clusters, market control, industrial chain closed loop and standard dominance, forming a stable industrial ecosystem of "China’s Supply, Global Rigid Demand". It acts

as the supply ballast, cost weathervane, technological innovation source and quality reference system for the global calcium carbonate industry.

(I) Production Capacity & Output: Absolute Global Dominance with Solid Scale Barriers
China is the world’s only calcium carbonate producer with ten-million-ton large-scale mass production and full-category coverage, ranking first globally in production capacity
and output for a long time and forming an absolute dominant pattern.

e Production Capacity Scale
According to authoritative data from the China Inorganic Salt Industry Association and China Building Materials Industry Planning Research Institute (2024—2025), China’s
total calcium carbonate production capacity ranks firmly first worldwide with an absolutely leading global proportion. Domestic capacity release is sufficient, actual output

matches market demand, and the overall capacity utilization rate remains within a healthy and reasonable range of the industry. It boasts complete categories of ground calcium
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carbonate, precipitated calcium carbonate and nano calcium carbonate with a complete hierarchical layout, ensuring sufficient capacity supply for all segmented categories.

¢ Global Comparison
The overall production capacity of the world’s second-largest producing region is far lower than China, dominated by scattered small and medium-sized capacities and low-
end conventional products. Developed economies in Europe and America have limited overall production capacity, mostly focusing on high-end customized small-batch
flexible production lines, whose large-scale continuous supply capacity and industrial completeness are far inferior to China. Emerging producing regions such as Southeast
Asia, South America and the Middle East have scattered capacity layouts; raw materials, processes and core equipment in most regions rely on exports from China, lacking
independent and complete large-scale supply systems.

¢ Market Supply Pattern
The global mid-to-low-end industrial-grade and building material-grade markets are highly dependent on Chinese supply. The penetration rate of Chinese products in high-

end food-grade, pharmaceutical-grade and nano functional-grade markets continues to rise, gradually breaking the long-term market monopoly of overseas enterprises.

(ID) Industrial Clusters: Specialized Intensive Layout with Remarkable Regional Synergy Effect

China has formed a highly intensive industrial layout led by five core producing regions and leading enterprises, with clear regional positioning, clear division of labor and
efficient collaboration, leading the world in industrial cluster effect.

1. Guangxi Production Area (National Core)

Ranking first in national production capacity, it is the world’s largest single production base for ground calcium carbonate. Relying on unique calcite resource reserves, it
focuses on large-scale mass production of high-whiteness and high-purity ground calcium carbonate, realizing integrated supporting of the whole chain of "mine — powder —
downstream application”, with obvious regional advantages in comprehensive raw material costs.

2. Guangdong / Jiangxi Production Area (High-End Manufacturing Core)

A core gathering place for high-end precipitated calcium carbonate, nano calcium carbonate and functionally modified calcium. It connects with the high-end industrial clusters
of plastics, rubber and coatings in the Pearl River Delta. Its product purity and whiteness indicators reach international advanced levels, passing multiple international high-

end compliance certifications and serving global mid-to-high-end customers.
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3. Anhui/ Zhejiang Production Area (Fine Chemical Core)
Relying on high-grade limestone resource endowments, it specializes in high-purity calcium carbonate of food grade, pharmaceutical grade and electronic grade. Strict control
indicators such as heavy metals comply with national standards and European & American pharmacopoeia standards, exclusively supplying stringent application fields
including food, pharmaceuticals and high-end electronics.
4. North China Production Area (Hebei / Shandong)
Focusing on general industrial-grade and building material-grade calcium carbonate products, it deeply serves the rigid demand markets such as construction, papermaking
and environmental protection desulfurization in the Beijing-Tianjin-Hebei region, forming a localized closed-loop collaboration of "resource mining — production processing
— terminal application".
5. Central / Southwest China Production Area (Hunan / Sichuan)
Leveraging mineral resource advantages in central and western China, it deploys production capacity for mid-to-low-end general products, undertakes industrial gradient
transfer from eastern China, and steadily covers domestic central and western domestic demand and surrounding export markets.

e Industry Concentration
The agglomeration effect of production capacity and output of leading enterprises is prominent; the industry concentration ratios of CR3 and CRS5 rise steadily. Intensive

production further amplifies the advantages of industrial supporting and quality control.

(IIT) Market Coverage: Global Channel Penetration with Enhanced Pricing Discourse Power
China is the world’s largest exporter of calcium carbonate, with export volume maintaining steady growth for many consecutive years, accounting for a mainstream share of
global trade volume and covering most countries and regions worldwide.

o Export Structure
Industrial-grade and building material-grade products form the basic export volume, stably supplying mass markets in Southeast Asia, the Middle East, Europe and America.
The export proportion of food-grade and high-end functionally modified calcium continues to increase, accelerating penetration into high-end access markets in the EU, North

America, Japan and South Korea.
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e Pricing Leadership
With scale advantages and full industrial chain supporting capabilities, China has become the price benchmark anchor of global calcium carbonate. Products of the same grade
have significant cost-performance advantages over mainstream overseas brands. It has become an industry norm for global purchasers to benchmark prices against China and

prioritize Chinese procurement.

(IV) Industrial Chain Closed Loop: Fully Independent & Controllable with the World’s Strongest Supply Chain Resilience
China has built the world’s only complete industrial chain for calcium carbonate:
e Upstream: Abundant and independently controllable limestone / calcite resource reserves; mature technologies for green mining, mineral processing and purification.
e Midstream: Independent of the entire production processes including crushing, ultra-fine grinding, surface modification, carbonization synthesis and fine
classification; mature localization supporting of core production equipment.
¢ Downstream: Full-scenario application coverage of plastics, rubber, papermaking, coatings, food, pharmaceuticals and feed; huge domestic demand market with
solid demand base.
e Supporting System: Improved supporting systems for environmental governance, professional logistics, technological R&D, testing and certification, and industrial

services; leading globally in order response speed and supply chain risk resistance.

(V) Standard Dominance: National Standards Aligned with International Norms with Rising Quality Discourse Power
China has established a full-coverage and high-standard calcium carbonate standard system fully aligned with international specifications:
e National Standards (GB)
A complete system including GB 1886.214-2016 (Food Additive Calcium Carbonate), GB/T 19590-2023 (Nano Calcium Carbonate), GB/T 19281-2014 (Industrial
Calcium Carbonate). Many key internal control indicators are stricter than prevailing standards in the EU and the United States.
o International Certifications
Leading enterprises have fully passed mainstream international certifications such as ISO 9001, ISO 22000, FCC, USP, EP, REACH, JIS, with product quality widely

recognized by the global market.
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e Standard Export
China deeply participates in and leads the formulation and revision of international calcium carbonate industry standards, promoting the transformation of mature domestic

standards into international general norms, and continuously enhancing industrial quality discourse power and rule-making dominance.

I1. Core Competitive Advantages of China’s Calcium Carbonate: Six Irreplicable Barriers

(I) Resource Endowment Advantage: World’s No.1 Reserves & Leading Global Quality
¢ Resource Scale: China has huge proven reserves of limestone and calcite, ranking first globally with a solid resource reserve foundation.
¢ Resource Quality: Core producing regions such as Guangxi, Jiangxi and Anhui have a high proportion of high-quality mineral resources with high whiteness, high
purity and low impurities, providing natural raw material guarantee for the production of high-end refined calcium carbonate products.

e Resource Guarantee: A large number of standardized green mines in China with long mining life cycles support long-term stable and sustainable large-scale supply.

(IT) Scale & Cost Advantage: Global Cost Lowland with Absolute Leading Cost-Performance
o Scale Effect: Domestic single plants boast huge production capacity; large-scale industrial production dilutes unit energy consumption, labor and fixed investment,
possessing inherent cost advantages over overseas small and medium-sized production lines.
¢ Full-Chain Cost: Relying on independent resources + industrial cluster supporting + intensive production mode, the overall comprehensive production cost has
obvious advantages over developed economies in Europe and America, and remains competitive compared with other emerging producing regions.
e Price Competitiveness: Products cover the full-grade price gradient; products of the same specification and grade have outstanding cost-performance compared with

overseas brands, possessing strong pricing leadership in the global market.

(IIT) Technological & Process Advantage: Mature Leading Mainstream Technologies with Rapid Breakthroughs in High-End Fields
e Conventional Technologies: General processes such as dry ultra-fine grinding of ground calcium carbonate, controlled carbonization of precipitated calcium

carbonate and powder surface modification are mature, stable in operation and excellent in energy consumption control, leading the world in overall process level.
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High-End Technologies: Domestic breakthroughs have been achieved in high-end technologies including precise particle size control of nano calcium carbonate,
low-impurity purification of high-purity food and pharmaceutical-grade products, and functional activation modification, breaking the long-term technological
monopoly of overseas players.

Innovation Capability: Leading enterprises maintain stable R&D investment intensity, accelerate the transformation of technological achievements relying on

industry-university-research collaborative platforms, and lead global peers in patent iteration and process upgrading rhythm.

(IV) Industrial Chain Supporting Advantage: Complete & Efficient with World’s No.1 Response Speed

Sound Supporting: Mature localized full-chain supporting including production equipment, chemical additives, packaging logistics and environmental operation &
maintenance; small industrial collaboration radius and high comprehensive supporting efficiency, greatly optimizing order delivery time compared with overseas
counterparts.

Flexible Production: Customized products with different particle sizes, whiteness, purity and activation degree can be quickly tailored according to customer demands,
adapting to diversified and personalized global procurement needs.

Domestic Demand Support: China is the world’s largest single consumption market for calcium carbonate with a solid domestic demand base, effectively hedging

fluctuations in overseas markets and highlighting industrial anti-cyclical and risk-resisting capabilities.

(V) Standard & Quality Advantage: Improved System with Stable & Consistent Quality

Strict Standards: National standards realize full coverage of all categories and grades; food and pharmaceutical grades adopt stringent control standards for safety
indicators such as heavy metals and microorganisms, reaching world-class control levels.

Quality Control System: Leading enterprises implement full-process intelligent and automatic control, with product batch stability and quality consistency ranking
in the international advanced echelon.

Complete Certifications: Full coverage of mainstream global compliance certifications, enabling products to enter high-end access markets of major global

economies without barriers.
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(VD) Policy & Industrial Ecosystem Advantage: Policy Support & Mature Ecosystem

Policy Support: The calcium carbonate industry is included in the key support scope of new materials and basic chemical industries, enjoying targeted policy support
in green mine construction, intelligent manufacturing upgrading and export trade.

Industrial Ecosystem: Formed clustered layout driven by leading enterprises with division and collaboration among large, medium and small enterprises, featuring
mature industrial ecosystem and high collaboration efficiency.

Green Transformation: Driven by the dual-carbon strategy, green production modes such as energy-saving dry processes, carbon dioxide recycling, waste heat and

energy circulation, and solid waste resource utilization are rapidly popularized, continuously strengthening green and low-carbon competitive advantages.

III. Comparison of Global Calcium Carbonate Supply Chain Pattern: China Takes Overall Lead While Europe & America Stick to High-End Segments

(I) Production Capacity & Supply Comparison

China: Accounts for more than half of global production capacity, with full-category layout, large-scale operation and continuous stable supply; absolutely dominates
mid-to-low-end markets and accelerates penetration into high-end segmented markets.

Europe & America: Limited overall production capacity, dominated by small-batch high-end customized production with high operating costs and insufficient overall
supply flexibility; highly dependent on external imports for mid-to-low-end products.

India / Southeast Asia: Production capacity dominated by scattered small and medium-sized layouts with weak product quality stability; core raw materials,

production technologies and key equipment mostly rely on Chinese exports, only capable of meeting local low-end basic demands.

(II) Cost & Price Comparison

China: Overall production cost remains at a global low level; products of the same grade have obvious pricing advantages over overseas brands, serving as the price
benchmark weathervane of the global market.

Europe & America: High comprehensive production and operating costs lead to high terminal product pricing with continuous shrinking market share in mass
markets.

India / Southeast Asia: Basic production costs are close to China, but insufficient product quality control and batch stability result in lack of premium capability in

high-end markets.
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(IIT) Technology & Quality Comparison
e China: Mature and leading mainstream general processes; high-end segmented technologies accelerate catch-up and achieve partial transcendence; stable product
quality, strong batch consistency and prominent leadership in industrial standards.
e Europe & America: Profound accumulation of traditional technologies, yet slow process iteration thythm and high renovation costs; the original high-end
technological monopoly barriers are gradually weakening.
¢ India/Southeast Asia: Overall backward production technologies, outdated equipment levels and large product quality fluctuations; lack of international compliance
certification systems essential for high-end markets.
(IV) Supply Chain & Market Comparison
e China: Fully independent and controllable industrial chain, full global market coverage, efficient order response, sufficient supply chain resilience and rising industry
pricing discourse power.
o Europe & America: High external dependence on core raw materials and production equipment; regional-oriented market radiation, fragile supply chain structure
and gradual decline in traditional pricing leadership.
o India / Southeast Asia: Insufficient upstream raw material supporting and limited market radiation scope; weak industrial anti-fluctuation capability with difficulty

in improving global comprehensive competitiveness.

Core Conclusion:

China takes the overall lead, Europe and America cling to the high-end market, and emerging producing regions cannot achieve substantial catch-up. With five core advantages
of scale volume, cost supporting, technological process, supply chain layout and standard quality, China’s global industrial core status is continuously consolidated. The space
for traditional technological monopoly of Europe and America keeps narrowing, and other emerging producing regions cannot form substitution threats to China in the medium

and long term.
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IV. Summary of Core Status & Future Development Trends
(I) Conclusion on Core Status
China has established five central positions in the global calcium carbonate supply chain, jointly building a core pattern of global dependence and irreplaceability:
1. Global Supply Center: Controls global core production capacity, mainstream trade flows and high-quality mineral resource reserves, consolidating the foundation
for stable global industrial supply.
2. Global Cost Center: The full-chain comprehensive cost enjoys a global lowland advantage; cost-performance sets an industry benchmark and dominates the global
market pricing logic.
3. Global Technology Center: Leads the world in mainstream processes, achieves continuous breakthroughs in high-end technologies and takes the lead in industrial
upgrading rhythm, guiding the development direction of global process technology.
4. Global Standard Center: Improved national standard system with stricter key indicators than international norms; full coverage of international compliance
certifications, and Chinese industrial standards are gradually transformed into global general norms.
5. Global Application Center: Boasts the widest downstream application scenarios, strongest customized R&D supporting capability and fastest expansion speed in
high-end emerging markets, continuously driving the upgrading of global industrial value.
China’s core status stems from long-term full-chain strategic layout, unique resource endowments, continuous technological accumulation and iteration, improved industrial
supporting ecosystem and top-level policy guidance. It has formed scale barriers, cost barriers, technological barriers, standard barriers and supply chain barriers, with no other

country able to achieve overall transcendence and substitution in the medium and long term.

(IT) Development Trends in the Next 5—10 Years

1. Comprehensive Breakthrough in High-End Development

The market share of high value-added products such as food-grade, pharmaceutical-grade, nano-grade and electronic-grade calcium carbonate continues to rise; technologies
for high-purity and low-impurity high-end products become fully mature, completely breaking the long-term high-end market monopoly of overseas enterprises.

2. In-Depth Global Expansion

The overall proportion of product exports rises steadily; penetration into high-end access markets in Europe and America continues to increase. Emerging overseas markets
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are expanded relying on the Belt and Road Initiative, comprehensively consolidating global industry pricing dominance.

3. Green & Low-Carbon Transformation

Energy-saving dry processes accelerate the replacement of traditional wet production; the recycling level of industrial tail gas, waste heat and solid waste is greatly improved;
energy consumption and carbon emissions of the whole industrial chain are continuously optimized, and the green manufacturing mode leads the global industrial
transformation.

4. Rise of Intensive Leading Enterprises

Industrial capacity integration accelerates; the market concentration of leading enterprises is further improved. A number of local leading enterprises with scale comparable to
international giants are cultivated to build world-class calcium carbonate industrial clusters.

5. Technological & Application Innovation

Continuous breakthroughs in segmented technologies such as nano functional calcium, active modified calcium, high-purity ultra-low heavy metal calcium and special-grade
calcium for new energy batteries; expanding emerging application scenarios including degradable plastics, biomedicine, environmental protection new materials and pet

economy, driving steady improvement in overall product added value.

Epilogue

With the advantages of independent and controllable full industrial chain in resources and costs, mature and leading technological processes, internationally aligned standards
and quality, efficient and resilient supply chain supporting, and continuously iterative innovation and upgrading, China’s calcium carbonate has become the absolute core,
stable cornerstone and development engine of the global calcium carbonate supply chain, dominating the global industrial pattern. In the future, with the in-depth advancement
of high-endization, globalization, greening, intensification and intelligence, China will further consolidate and strengthen its global core status, moving from "the largest
supplier" to "the strongest leader". It will provide Chinese supply, Chinese standards and Chinese solutions for the high-quality development of global plastics, rubber,
papermaking, coatings, food, pharmaceuticals, feed, new materials and other industries, promoting the global calcium carbonate industry to a new height of higher efficiency,

greater safety and stronger sustainability.




