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Core Competitive Advantages and Global Market Development Prospect of Calcium Carbonate

Calcium Carbonate (CaCO:s), as the world’s most widely applied and largest-capacity inorganic powder material, has built an irreplaceable industrial competitiveness relying
on four core barriers: resource endowment, controllable cost, diversified performance, and environmental friendliness & safety. The global market scale maintained
steady growth in 2025 and will continue to rise steadily in 2026. The compound annual growth rate will stay above 4% from 2026 to 2034. The Asia-Pacific region dominates
the global market with more than half of the share. China has become the core supply hub of the industry with over 60% of the global annual capacity. The industry is marching

from scale expansion into a new stage of high-quality development featuring high-end positioning, functionalization and greenization.

I. Core Competitive Advantages of Calcium Carbonate

1.Resource & Cost Advantages: Natural Endowment + Scale Effect to Build Fundamental Barriers

1.1. Adequate global resource reserves

Natural mineral resources such as limestone, calcite and marble are widely distributed in China, Europe, North America, Southeast Asia and other regions. Provinces including
Guangxi, Guangdong, Jiangxi and Anhui in China own high-grade premium mineral resources (CaC0s>96%), ensuring long-term stable supply with no reliance on imported
minerals.

1.2. Extremely controllable production cost

¢ Ground Calcium Carbonate (GCC): Adopting physical grinding technology with low energy consumption and short production process. Its ton cost is far below
the industry average, and the price of general-grade products is more than 30% lower than alternative materials, highlighting outstanding cost performance.

e Precipitated/Nano Calcium Carbonate (PCC): Adopting chemical synthesis technology. Through technologies such as CO- recycling and waste heat circulation,
energy consumption is reduced by over one-fifth compared with traditional processes. High-end products deliver remarkably better cost performance than similar
powder materials.

1.3. Cost reduction via industrial chain collaboration

Leading enterprises integrate the whole industrial chain of mine-processing-modification-application, controlling logistics cost below the industry average and less than
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one-fifth of the total cost. Large-scale production (single-plant capacity reaching the industry-leading level) further dilutes fixed costs, forming scale barriers hard to replicate

by small and medium-sized enterprises, with costs 20%-30% lower than those of medium and small manufacturers.

2 Physical & Chemical Performance Advantages: Stable & Controllable Properties + Diversified Functions for Full-Scenario Adaptation

e Extremely stable basic properties: Strong chemical inertness at room temperature, water insolubility, non-volatility, non-toxicity and odorlessness, high whiteness
(290%) and neutral pH value. It adapts to stringent scenarios including food, pharmaceutical and daily chemical industries, complying with global safety standards
such as FDA and GB 1886.214 with undisputed safety.

e Precisely adjustable performance parameters: Customized adjustment of particle size, crystal form (spindle/cubic/needle-shaped), specific surface area and
dispersibility can be realized through grinding, carbonization and surface modification processes. It derives a full spectrum of products including ground calcium
carbonate, precipitated calcium carbonate, nano calcium carbonate, activated calcium carbonate, food-grade calcium carbonate and pharmaceutical-grade calcium
carbonate to meet segmented demands of various industries.

¢  Multi-dimensional expansion of functional characteristics: Unmodified calcium carbonate serves as a basic filler; after modification via coupling agent and polymer
coating, it gains functions including toughening and reinforcement, hydrophobicity and lipophilicity, antibacterial and matting performance, heat insulation and flame

retardancy, adsorption and purification. It upgrades from a low-end filler to a new functional material, driving product added value up by over 50%.

3 Application Coverage Advantages: Cross-industry Full-Scenario Penetration with Strong Demand Resilience

Calcium carbonate is the only inorganic powder material covering 12 major industries and more than 50 segmented scenarios, with decentralized demand and strong resistance

to cyclical fluctuations. The proportion of each core application field is well-balanced:

3.1. Papermaking (Largest application, over 40% share): Used as filler and coating agent to improve paper whiteness, smoothness and printability. It greatly reduces wood
pulp consumption by 1/4 to 1/3. Growing demand for specialty paper and food packaging paper boosts industrial demand.

3.2. Plastics & Rubber (Second largest application, nearly 30% share): Applied as filling and reinforcing agent in engineering plastics, automotive lightweight materials,
wires and cables to enhance product hardness and dimensional stability while cutting raw material costs by nearly 1/5 to 1/4. Nano calcium carbonate realizes toughening

and reinforcement of plastic and rubber materials for further performance improvement.
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3.3. Coatings & Building Materials (Nearly 20% share): Serves as body pigment in environmental coatings to prevent precipitation, increase gloss and reduce VOCs. In
the building material sector, it is used in cement, sealant and artificial stone to enhance strength and weather resistance. Its demand share rises steadily with tightening
environmental policies.

3.4. Food & Pharmaceutical (High-growth track): Food-grade calcium carbonate acts as calcium fortifier, anti-caking agent and leavening agent (complying with GB
1903.14); pharmaceutical-grade calcium carbonate is used in calcium tablets and gastric acid neutralizers. Global annual consumption maintains double-digit growth at
15%-20%, becoming the core growth engine of the industry.

3.5. Environmental Protection & Agriculture (Emerging track): Applied as industrial desulfurizer and wastewater neutralizer with low cost and no secondary pollution;

used as soil conditioner and feed additive in agriculture. Global demand grows at an annual rate of over 10%, featuring huge development potential.

4 Technology & Process Advantages: Innovative Iteration + Green Low-Carbon Development to Build High-End Barriers

4.1. Breakthrough in ultra-fine and nano technology: Chinese enterprises have mastered the large-scale production technology of nano calcium carbonate and ultra-fine

ground calcium carbonate, featuring narrow particle size distribution and excellent dispersibility. It breaks foreign technological monopoly. The import dependence of high-

end products drops by over 40% compared with 2020, accelerating the process of domestic substitution.

4.2. Mature surface modification technology: Adopting composite modification processes of aluminate, titanate and phosphate ester, the compatibility between modified
calcium carbonate and organic matrix is greatly improved by 80%. It solves the pain points of agglomeration and performance attenuation of traditional calcium carbonate,
adapting to high-end plastic, rubber and coating scenarios and significantly enhancing product competitiveness.

4.3. Leading green and low-carbon processes: Leading enterprises realize green mining, CO: recycling, waste heat circulation and zero wastewater discharge. Energy
consumption per unit product is reduced by 25% compared with national standards, meeting the requirements of the Dual Carbon policy. It has obtained green product

certifications from the EU and North America, possessing international market competitiveness.

5 Safety & Compliance Advantages: Global Recognition + Sound Standards with No Substitution Risks
o Full coverage of global safety certifications: Approved by authoritative certifications including FDA GRAS (21CFR 184.1409), JECFA, GB 2760 and GB 14880.

It can be used in scenarios with direct human contact such as food, pharmaceutical and daily chemical industries. Its safety has been verified for a century with no
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potential safety hazards.
No policy substitution risks: Compared with talc (some categories contain carcinogens), kaolin (resource scarcity) and synthetic fillers (high cost), calcium carbonate
is non-toxic, abundant in reserves and low in cost. It is a green inorganic material prioritized and supported by global industrial policies with no substitution crisis and

strong industrial development stability.

I1. Development Status of Global Calcium Carbonate Market

1. Market Scale and Structure

Global scale: The global market scale grew steadily in 2025 and kept rising in 2026. It is expected to increase by over 50% in 2034 compared with 2026, with the
compound annual growth rate remaining above 4%. The output exceeds 100 million tons, among which Ground Calcium Carbonate (GCC) accounts for 70% and
Precipitated/Nano Calcium Carbonate (PCC) accounts for 30%, with continuous optimization of product structure.

China market: China’s capacity accounts for over 60% of the global total in 2026, among which ground calcium carbonate exceeds 80% and precipitated/nano
calcium carbonate is less than 20%, with the capacity proportion of nano calcium carbonate rising gradually. The output value grows synchronously, and the capacity
utilization rate stays at a reasonable industry level. Export volume accounts for about 25% of capacity. The import volume of high-end products only takes a tiny share
of total consumption, and the price of imported products is more than 3 times higher than domestic products.

Regional pattern: Asia-Pacific (China, Southeast Asia) accounts for over 50%, Europe 25%, North America 20%, and Middle East & Africa less than 10%. China is
the world’s largest producer, consumer and exporter. World-class industrial clusters have taken shape in Hezhou (Guangxi), Lianzhou (Guangdong) and Yongfeng

(Jiangxi), with continuously rising capacity concentration.

2. Competitive Pattern: Polarization with Accelerated Integration by Leading Enterprises

Global leaders: Two major enterprises, Omya and Imerys, jointly occupy more than 20% of the global market share, dominating the high-end nano calcium carbonate
and pharmaceutical-grade calcium carbonate markets with strong pricing power. The gross profit margin of their products is significantly higher than the industry
average.

Chinese leading enterprises: Enterprises such as Guangxi Warner, Jiangxi Guangyuan, Anhui Keli and Fujian Sansteel have formed core advantages in ground
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calcium carbonate, nano calcium carbonate and modified calcium carbonate fields. The industrial CR10 exceeded 30% in 2025, with small and medium-sized
enterprises phasing out rapidly. Hundreds of backward production capacities were shut down in 2026, driving continuous improvement of industrial concentration.
Competitive focus: Competition shifts from price war to technology, quality, service and green certification. The gross profit margin of high-end functional products

is 3-4 times that of general-grade products, becoming the core profit source of enterprises.

II1. Global Market Development Prospect 2026-2030 (Five Major Trends)

1. Demand Structure: High-End and Functional Products Become Core Growth Drivers

General-grade products: Demand growth stays at a low level of only 2%-3%. Affected by overcapacity, prices remain low. Market resources continue to concentrate
on leading enterprises, further squeezing the living space of small and medium-sized enterprises.

High-end products: Demand for nano calcium carbonate, activated modified calcium carbonate, food/pharmaceutical-grade calcium carbonate and electronic-grade
calcium carbonate maintains double-digit growth at 12%-25%. The proportion of high-end products in 2030 will rise about 3 times compared with 2026, becoming
the core driving force of industrial growth.

Emerging scenarios: Demand in new energy (lithium battery separator, photovoltaic materials), biodegradable plastics, high-end medical supplies and environmental

adsorption materials sees explosive growth with an annual rate exceeding 30%, emerging as new growth highlights of the industry.

2. Technological Trend: In-Depth Integration of Nanometerization, Compoundization and Greenization

1.

Upgraded nanotechnology: Mass production of high-dispersity nano calcium carbonate is realized with industry-leading particle size. It is applied in high-end
plastics, rubber, coatings and pharmaceutical carriers, with performance close to imported products, further advancing domestic substitution.

Innovation in compound modification: Calcium carbonate is compounded with graphene, carbon black and cellulose to prepare multi-functional composite materials,
enhancing strength, electrical conductivity and antibacterial performance, expanding high-end manufacturing scenarios and further lifting product added value.
Popularization of low-carbon processes: Green power replacement, biological calcination and full-process digitalization become industry standards. Carbon

emissions of leading enterprises drop by 40% compared with 2020, obtaining international green trade access and enhancing competitiveness in the global market.
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Regional Pattern: Asia-Pacific Maintains Dominance, China Leads Global Industrial Transfer

Asia-Pacific: Manufacturing upgrading and accelerated infrastructure construction in China, Vietnam, Indonesia and other regions drive the rising demand share of
calcium carbonate. It is expected to approach 60% by 2030, continuing to dominate the global market.

China: Transforming from a world factory to a global technology highland, the export proportion of high-end products rises sharply, nearly 3 times higher in 2030
than in 2026. It gradually breaks the foreign monopoly in the high-end market and gains industry discourse power.

Europe & America: Focusing on high-value-added specialty calcium carbonate and pharmaceutical-grade products, local capacity continues transferring to the Asia-

Pacific region while retaining R&D and high-end manufacturing links, forming a differentiated pattern of R&D + high-end manufacturing.

Policy & Compliance: Stricter Green Standards Accelerate Industrial Restructuring

China: Policies including Dual Carbon goals, mine rectification and environmental inspection keep tightening. Thousands of backward small and medium-sized
production capacities will be shut down from 2026 to 2028, greatly raising industrial concentration. The industrial CR10 is expected to exceed 50% by 2030, forming
a market pattern dominated by leading enterprises.

Global: Upgraded standards such as EU CE, U.S. FDA and Japan Ministry of Health, Labour and Welfare will eliminate products without green certifications and

low-quality products from the international market. Rising industrial compliance costs force enterprises to upgrade and transform.

Industrial Chain Trend: Full-Chain Integration, Differentiated Competition Becomes Mainstream

Vertical integration: Leading enterprises control the whole chain of high-quality mines, high-end capacity, modification technology and application R&D, building
a closed-loop barrier of resources-technology-market and improving risk resistance and profitability.

Differentiated layout: Leading enterprises focus on high-value-added categories such as nano calcium carbonate, pharmaceutical-grade calcium carbonate and
electronic-grade calcium carbonate; specialized and sophisticated enterprises deepen segmented tracks including food-grade calcium carbonate, special calcium
carbonate for desulfurization and special calcium carbonate for degradable plastics, forming a differentiated competition pattern and avoiding homogeneous

competition.
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IV.

Core Opportunities and Challenges of China’s Calcium Carbonate Industry (2026-2030)

1. Core Opportunities

1.1.

1.2.

1.3.

2.2.

2.3.

Huge space for high-end substitution:

The import dependence of high-end nano calcium carbonate and pharmaceutical-grade calcium carbonate still exceeds 30%, with a huge market scale for domestic
substitution. It provides considerable market space for domestic enterprises every year with enormous substitution potential.

Booming emerging scenarios:

Fields such as biodegradable plastics (annual growth of 30%), new energy materials, environmental governance and pet food bring tens of billions of new demand for
calcium carbonate, driving sustained industrial growth.

Global trade dividends:

Chinese calcium carbonate boasts remarkable cost performance advantages. Demand in emerging markets including Southeast Asia, the Middle East and Africa grows

rapidly. Export volume is expected to increase by over 60% in 2030 compared with 2026, further raising global market share.

Major Challenges

. Overcapacity in mid-to-low-end segments:

The capacity utilization rate of general-grade products is less than 70%, below the reasonable industry level. Fierce price wars bring great survival pressure to small and
medium-sized enterprises and limit industrial profitability.

Shortcomings in high-end technology:

There is still a 3-5 year technological gap with foreign enterprises in core fields such as precise crystal form control, ultra-dispersion modification and electronic-grade
purity, restricting the domestic substitution process of high-end products.

Rising environmental costs:

Investment in environmental protection equipment renovation and carbon emission reduction increases ton cost by about 10%-20%, squeezing corporate profit margins

and placing cost pressure on some small and medium-sized enterprises.
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V. Future Development Strategic Suggestions (2026-2030)

1.

Technological breakthrough:

Focus on three core technologies: nano calcium carbonate, surface modification and green synthesis. Realize collaborative breakthrough of high-end product
technological bottlenecks through industry-university-research cooperation, narrow the technological gap with foreign enterprises and improve the level of domestic
substitution.

Product upgrading:

Phase out backward production capacities and focus on four high-value-added categories: food-grade, pharmaceutical-grade, nano-grade and functional modified
calcium carbonate, to raise product gross profit margin and enhance corporate profitability.

Industrial chain integration:

Acquire high-quality mines and medium & small production capacities to build full-chain competitiveness of green mine-intelligent factory-application R&D-
global marketing, improving industrial concentration and risk resistance.

Global layout:

Expand markets in Southeast Asia, the Middle East, Europe and America, obtain international green certifications, and realize dual-drive development of high-end

product export and global technological cooperation, enhancing the international influence of China’s calcium carbonate industry.

VI. Summary

With five core advantages in resources, cost, performance, application and safety, calcium carbonate has become a must-have product in the global inorganic material sector.

The market will maintain steady growth above 4% from 2026 to 2030, with high-end positioning, functionalization and greenization as the core development directions. As

the global industrial core, China is accelerating its transformation from a scale giant to a technological power. If leading enterprises focus on technological innovation,

product upgrading and full-chain integration, they are expected to achieve comprehensive breakthroughs in the global high-end market and lead a new era of high-quality

development for the calcium carbonate industry.




