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Abstracts

The global Cold-chain Anti-fog Cross-linked Film market size is predicted to grow from

US$ 1077 million in 2025 to US$ 1827 million in 2032; it is expected to grow at a CAGR

of 7.9% from 2026 to 2032.

Cold-chain Anti-fog Cross-linked Film refers to a class of high-performance functional

flexible packaging films designed for refrigerated, chilled, frozen, high-humidity and

temperature-variable food environments. The products are primarily based on POF,

polyethylene and related polyolefin resin systems and obtain enhanced mechanical

strength, dimensional stability, seal integrity and puncture resistance through electron-

beam irradiation or other cross-linking technologies. Anti-fog functionality is typically

achieved through internal anti-fog additives, functional masterbatches, surface coatings

or combined treatments that convert condensed moisture into a more uniform

transparent water layer and maintain package visibility. The market principally covers

cross-linked anti-fog shrink and overwrap films used for fruits and vegetables, fresh-cut

produce, fresh meat and poultry, seafood, prepared foods and other refrigerated or

frozen foods. Core performance parameters include film thickness, shrink ratio, shrink

force, tensile and tear strength, seal performance, puncture resistance, optical clarity,

anti-fog activation speed and durability, low-temperature flexibility and compatibility with

high-speed packaging equipment. The market is characterized by the integration of

multi-layer co-extrusion, biaxial orientation, cross-linking, anti-fog modification, slitting

and downstream converting technologies.

Key Findings

Global Cold-chain Anti-fog Cross-linked Film sales reached approximately 286

thousand tons in 2025
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The global average selling price was approximately US$3,850 per ton in 2025

Global production capacity reached approximately 365 thousand tons, implying capacity

utilization of about 78.4%

Industry average gross margin was approximately 24%–30%, reflecting the value-added

nature of functional food packaging films

Market Trends

The Cold-chain Anti-fog Cross-linked Film industry is moving from conventional shrink-

film functionality toward integrated performance covering long-lasting anti-fogging,

downgauging, high clarity, low-temperature toughness, high-speed machinability and

recyclability. Electron-beam cross-linking remains an important technology for improving

tensile strength, puncture resistance, heat resistance and sealing stability, while

advanced formulations increasingly combine cross-linking with controlled anti-fog

additive migration or surface hydrophilic treatment. Leading product development is also

shifting toward thinner gauges that reduce resin consumption without sacrificing

mechanical performance, as well as PE-oriented or mono-material-compatible

structures that facilitate mechanical recycling. Bollor? has commercialized cross-linked

anti-fog films for refrigerated foods and has introduced grades incorporating recycled

raw material, while Zhejiang Zhongcheng provides irradiated anti-fog cross-linked shrink

films in gauges including 11 ?m, 15 ?m and 19 ?m, illustrating the parallel trends of thin-

gauge design and functional specialization.

Market Dynamics

Drivers

Demand is primarily supported by the expansion of refrigerated retail, fresh produce

distribution, chilled meat and poultry processing, seafood consumption, ready-to-eat

foods and centralized food preparation. Cold-chain products frequently encounter

temperature changes between production, transportation, warehousing and retail

display, making condensation control increasingly important for product visibility and

shelf presentation. Anti-fog cross-linked films also offer higher abuse resistance and

stronger seals than conventional low-performance films, helping food processors reduce

film breakage, leakage and repacking. The shift toward automated flow-wrapping and

high-speed shrink-packaging lines further favors films with broad sealing windows and
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stable machinability; Bollor?, Folene Packaging and Zhejiang Zhongcheng all position

relevant anti-fog films for refrigerated foods and automated packaging environments.

Restraints

The main constraint is the cost premium compared with standard non-cross-linked

polyolefin films. Cross-linking equipment, irradiation processing, functional additives,

specialty masterbatches and tighter process control increase production costs, while

thinner high-performance films require more demanding resin quality and extrusion

consistency. The industry is also exposed to fluctuations in polyethylene and

polypropylene prices. Food-contact compliance, migration control of anti-fog agents and

recycling requirements increase qualification costs for suppliers serving multinational

food processors. In addition, cross-linked structures can present recycling challenges

depending on formulation and local collection systems, creating pressure to improve

design-for-recycling while maintaining shrink, seal and anti-fog performance.

Opportunities

The strongest opportunities are emerging in premium fresh-produce packaging, case-

ready meat, poultry, seafood, chilled convenience foods, central kitchens and export-

oriented cold chains, where transparency and package appearance directly influence

merchandising value. Long-duration anti-fog performance, reduced-gauge films, low-

temperature toughness and films capable of operating on high-speed horizontal form-fill-

seal lines provide opportunities for suppliers to move into higher-value specifications.

Recyclable and recycled-content product development is another strategic direction.

Bollor? has introduced recyclable and circular-material food shrink-film solutions, while

Clysar offers anti-fog polyolefin films designed for refrigerated fresh produce and

recyclable collection pathways.

Challenges

The principal challenge is balancing several performance requirements simultaneously.

Increasing anti-fog additive loading can affect surface properties, sealing behavior or

printing, while aggressive downgauging can reduce puncture resistance and abuse

tolerance. Cold-chain films must also retain flexibility and sealing consistency across

variable temperatures and moisture conditions. Food processors increasingly expect

one material to provide clarity, fog resistance, strong sealing, automation compatibility

and improved recyclability, making formulation and process optimization more complex.

Supplier qualification cycles can also be lengthy because packaging changes often

require testing of film-machine compatibility, product respiration, seal integrity, shelf life
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and food-contact compliance.

Industry Chain Analysis

The upstream supply chain consists mainly of LDPE, LLDPE, metallocene polyethylene,

polypropylene and other polyolefin resins, together with anti-fog additives, anti-fog

masterbatches, slip agents, antiblock agents, antioxidants, processing aids, seal

modifiers and coating materials. Resin consumption represents the dominant material

input, making polymer formulation and procurement important determinants of product

cost and performance. Midstream manufacturers undertake multi-layer co-extrusion,

orientation, irradiation or other cross-linking processes, anti-fog modification, heat-

setting, slitting, printing and converting. The downstream chain includes food

processors, produce packers, meat and poultry processors, seafood companies,

prepared-food manufacturers, packaging converters, supermarket supply chains, cold-

chain logistics operators and central kitchens. Value creation is concentrated in resin

formulation, cross-link density control, anti-fog durability, optical quality, seal

consistency, downgauging capability and compatibility with automated packaging

equipment.

Segment Insights

By substrate, the market can be structured into POF-based Cross-linked Anti-fog Film,

PE-based Cross-linked Anti-fog Film and PP/composite polyolefin-based products. POF-

based films represent the most established structure for high-clarity shrink overwrap

because they combine optical quality, balanced biaxial shrinkage and broad equipment

compatibility, while PE-rich structures are increasingly attractive where toughness, low-

temperature performance and recyclability are prioritized. By thickness, the market is

appropriately divided into below 15 ?m, 15–25 ?m, 25–40 ?m and above 40 ?m, with

the 15–25 ?m range representing the mainstream balance between mechanical

performance and material efficiency; ongoing downgauging is supporting development

below 15 ?m for suitable applications. By technology, electron-beam irradiation cross-

linking is the principal high-performance route, while chemical and other cross-linking or

modification routes serve more specialized formulations. A further useful technical

dimension is anti-fog treatment, including internally compounded, surface-coated and

combined anti-fog systems.

Downstream Market Opportunities

Fruits, vegetables and fresh-cut produce form the most important application cluster
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because respiration and moisture release frequently create condensation inside

transparent packages. Fresh meat and poultry represent another major opportunity due

to requirements for puncture resistance, seal reliability and clear merchandising, while

seafood imposes particularly demanding moisture and low-temperature conditions.

Prepared meals, deli foods, dairy products and other refrigerated foods are expanding

opportunities as supermarket cold cabinets, convenience retail and centralized food

production develop. Suppliers capable of tailoring permeability, shrink force, anti-fog

activation, film gauge and sealing characteristics to individual food categories can

capture more value than suppliers competing primarily on commodity film price.

Regional Insights

North America and Europe are technologically mature markets where refrigerated

foods, case-ready meat, fresh produce and automated packaging systems support

demand for high-performance anti-fog films. The United States also has established

specialized suppliers such as Sealed Air and Clysar, while France-based Bollor? Films

maintains a broad food shrink-film portfolio covering anti-fog, barrier and stretch-shrink

applications. Asia-Pacific is an important manufacturing and demand-growth region.

China has developed a sizeable POF shrink-film production base represented by

Zhejiang Zhongcheng, Zhejiang Jiuteng and Shanghai Sunward, supported by

integrated extrusion and converting capabilities and growing refrigerated food

distribution. Zhejiang Jiuteng states annual output above 14,000 tons across its POF

and cross-linked film portfolio, while Shanghai Sunward manufactures standard, cross-

linked and anti-fog POF products.

Competitive Landscape Analysis

Competition combines multinational packaging companies, specialized shrink-film

manufacturers and regional functional-film producers. Sealed Air remains an important

global food-packaging participant through its CRYOVAC portfolio, including anti-fog

shrink grades for refrigerated products, while Bollor? Films has a dedicated Bolfresh

food-packaging portfolio with cross-linked anti-fog films and broader barrier and stretch-

shrink solutions. Clysar is a relevant U.S. specialist with anti-fog polyolefin shrink films

for refrigerated produce, and Folene Packaging supplies irradiated cross-linked anti-fog

film for produce, meat and refrigerated applications. In China, Zhejiang Zhongcheng,

Zhejiang Jiuteng and Shanghai Sunward have verified product portfolios covering cross-

linked and anti-fog POF shrink films, while Bagla Group and Casperg Paper Industrial

expand the broader supplier pool with cross-linked anti-fog grades. Competitive

differentiation increasingly depends on anti-fog persistence, film strength at reduced
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gauge, sealing window, optical quality, automation compatibility, food-contact

compliance, recycling design and the ability to supply consistent customized

specifications rather than on film price alone.

Report Scope

LP Information, Inc. (LPI) ' newest research report, the “Cold-chain Anti-fog Cross-

linked Film Industry Forecast” looks at past sales and reviews total world Cold-chain

Anti-fog Cross-linked Film sales in 2025, providing a comprehensive analysis by region

and market sector of projected Cold-chain Anti-fog Cross-linked Film sales for 2026

through 2032. With Cold-chain Anti-fog Cross-linked Film sales broken down by region,

market sector and sub-sector, this report provides a detailed analysis in US$ millions of

the world Cold-chain Anti-fog Cross-linked Film industry.

This Insight Report provides a comprehensive analysis of the global Cold-chain Anti-fog

Cross-linked Film landscape and highlights key trends related to product segmentation,

company formation, revenue, and market share, latest development, and M&A activity.

This report also analyzes the strategies of leading global companies with a focus on

Cold-chain Anti-fog Cross-linked Film portfolios and capabilities, market entry

strategies, market positions, and geographic footprints, to better understand these

firms’ unique position in an accelerating global Cold-chain Anti-fog Cross-linked Film

market.

This Insight Report evaluates the key market trends, drivers, and affecting factors

shaping the global outlook for Cold-chain Anti-fog Cross-linked Film and breaks down

the forecast by Type, by Application, geography, and market size to highlight emerging

pockets of opportunity. With a transparent methodology based on hundreds of bottom-

up qualitative and quantitative market inputs, this study forecast offers a highly nuanced

view of the current state and future trajectory in the global Cold-chain Anti-fog Cross-

linked Film.

This report presents a comprehensive overview, market shares, and growth

opportunities of Cold-chain Anti-fog Cross-linked Film market by product type,

application, key manufacturers and key regions and countries.

Market Segmentation

Segmentation by Type:
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POF-based Cross-linked Anti-fog Film

PE-based Cross-linked Anti-fog Film

PP/Composite Polyolefin-based

Segmentation by Thickness:

Thickness: <15 ?m

Thickness: 15–25 ?m

Thickness: 25–40 ?m

Thickness: >40 ?m

Segmentation by Cross-linking Method:

Electron-beam Irradiation Cross-linking

Chemical Cross-linking

Others

Segmentation by Application:

Fruits, Vegetables, and Fresh-Cut Produce

Fresh Meat and Poultry

Aquatic Products

Others
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This report also splits the market by region:

Americas

United States

Canada

Mexico

Brazil

APAC

China

Japan

Korea

Southeast Asia

India

Australia

Europe

Germany

France

UK

Italy

Russia

Middle East & Africa
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Egypt

South Africa

Israel

Turkey

GCC Countries

The below companies that are profiled have been selected based on inputs gathered

from primary experts and analysing the company's coverage, product portfolio, its

market penetration.

Sealed Air

Bollor? Films

Syfan

Folene Packaging

UMI PACKING

Zhejiang Zhongcheng Packing Material

Zhejiang Jiuteng Packaging

Shanghai Sunward Industrial

Casperg Paper Industrial

Bagla Group

Shanghai Du Chi Packaging Materials

Shandong Huaren New Materials
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Key Questions Addressed in this Report

What is the 10-year outlook for the global Cold-chain Anti-fog Cross-linked Film

market?

What factors are driving Cold-chain Anti-fog Cross-linked Film market growth,

globally and by region?

Which technologies are poised for the fastest growth by market and region?

How do Cold-chain Anti-fog Cross-linked Film market opportunities vary by end

market size?

How does Cold-chain Anti-fog Cross-linked Film break out by Type, by

Application?
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millions)

Figure 49. Middle East & Africa Cold-chain Anti-fog Cross-linked Film Sales 2021-2026
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(Kilotons)

Figure 50. Middle East & Africa Cold-chain Anti-fog Cross-linked Film Revenue

2021-2026 ($ millions)

Figure 51. Americas Cold-chain Anti-fog Cross-linked Film Sales Market Share by

Country in 2025

Figure 52. Americas Cold-chain Anti-fog Cross-linked Film Revenue Market Share by

Country (2021-2026)

Figure 53. Americas Cold-chain Anti-fog Cross-linked Film Sales Market Share by Type

(2021-2026)

Figure 54. Americas Cold-chain Anti-fog Cross-linked Film Sales Market Share by

Application (2021-2026)

Figure 55. United States Cold-chain Anti-fog Cross-linked Film Revenue Growth

2021-2026 ($ millions)

Figure 56. Canada Cold-chain Anti-fog Cross-linked Film Revenue Growth 2021-2026

($ millions)

Figure 57. Mexico Cold-chain Anti-fog Cross-linked Film Revenue Growth 2021-2026 ($

millions)

Figure 58. Brazil Cold-chain Anti-fog Cross-linked Film Revenue Growth 2021-2026 ($

millions)

Figure 59. APAC Cold-chain Anti-fog Cross-linked Film Sales Market Share by Region

in 2025

Figure 60. APAC Cold-chain Anti-fog Cross-linked Film Revenue Market Share by

Region (2021-2026)

Figure 61. APAC Cold-chain Anti-fog Cross-linked Film Sales Market Share by Type

(2021-2026)

Figure 62. APAC Cold-chain Anti-fog Cross-linked Film Sales Market Share by

Application (2021-2026)

Figure 63. China Cold-chain Anti-fog Cross-linked Film Revenue Growth 2021-2026 ($

millions)

Figure 64. Japan Cold-chain Anti-fog Cross-linked Film Revenue Growth 2021-2026 ($

millions)

Figure 65. South Korea Cold-chain Anti-fog Cross-linked Film Revenue Growth

2021-2026 ($ millions)

Figure 66. Southeast Asia Cold-chain Anti-fog Cross-linked Film Revenue Growth

2021-2026 ($ millions)

Figure 67. India Cold-chain Anti-fog Cross-linked Film Revenue Growth 2021-2026 ($

millions)

Figure 68. Australia Cold-chain Anti-fog Cross-linked Film Revenue Growth 2021-2026

($ millions)
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Figure 69. China Taiwan Cold-chain Anti-fog Cross-linked Film Revenue Growth

2021-2026 ($ millions)

Figure 70. Europe Cold-chain Anti-fog Cross-linked Film Sales Market Share by Country

in 2025

Figure 71. Europe Cold-chain Anti-fog Cross-linked Film Revenue Market Share by

Country (2021-2026)

Figure 72. Europe Cold-chain Anti-fog Cross-linked Film Sales Market Share by Type

(2021-2026)

Figure 73. Europe Cold-chain Anti-fog Cross-linked Film Sales Market Share by

Application (2021-2026)

Figure 74. Germany Cold-chain Anti-fog Cross-linked Film Revenue Growth 2021-2026

($ millions)

Figure 75. France Cold-chain Anti-fog Cross-linked Film Revenue Growth 2021-2026 ($

millions)

Figure 76. UK Cold-chain Anti-fog Cross-linked Film Revenue Growth 2021-2026 ($

millions)

Figure 77. Italy Cold-chain Anti-fog Cross-linked Film Revenue Growth 2021-2026 ($

millions)

Figure 78. Russia Cold-chain Anti-fog Cross-linked Film Revenue Growth 2021-2026 ($

millions)

Figure 79. Middle East & Africa Cold-chain Anti-fog Cross-linked Film Sales Market

Share by Country (2021-2026)

Figure 80. Middle East & Africa Cold-chain Anti-fog Cross-linked Film Sales Market

Share by Type (2021-2026)

Figure 81. Middle East & Africa Cold-chain Anti-fog Cross-linked Film Sales Market

Share by Application (2021-2026)

Figure 82. Egypt Cold-chain Anti-fog Cross-linked Film Revenue Growth 2021-2026 ($

millions)

Figure 83. South Africa Cold-chain Anti-fog Cross-linked Film Revenue Growth

2021-2026 ($ millions)

Figure 84. Israel Cold-chain Anti-fog Cross-linked Film Revenue Growth 2021-2026 ($

millions)

Figure 85. Turkey Cold-chain Anti-fog Cross-linked Film Revenue Growth 2021-2026 ($

millions)

Figure 86. GCC Countries Cold-chain Anti-fog Cross-linked Film Revenue Growth

2021-2026 ($ millions)

Figure 87. Manufacturing Cost Structure Analysis of Cold-chain Anti-fog Cross-linked

Film in 2026

Figure 88. Manufacturing Process Analysis of Cold-chain Anti-fog Cross-linked Film
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Figure 89. Industry Chain Structure of Cold-chain Anti-fog Cross-linked Film

Figure 90. Channels of Distribution

Figure 91. Global Cold-chain Anti-fog Cross-linked Film Sales Market Forecast by

Region (2027-2032)

Figure 92. Global Cold-chain Anti-fog Cross-linked Film Revenue Market Share

Forecast by Region (2027-2032)

Figure 93. Global Cold-chain Anti-fog Cross-linked Film Sales Market Share Forecast

by Type (2027-2032)

Figure 94. Global Cold-chain Anti-fog Cross-linked Film Revenue Market Share

Forecast by Type (2027-2032)

Figure 95. Global Cold-chain Anti-fog Cross-linked Film Sales Market Share Forecast

by Application (2027-2032)

Figure 96. Global Cold-chain Anti-fog Cross-linked Film Revenue Market Share

Forecast by Application (2027-2032)
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