
Phosphine Fumigation Market - Global Industry Size,

Share, Trends, Opportunity, and Forecast, 2019-2029

Segmented By Fumigant Type (Calcium Phosphide,

Aluminum Phosphate, Magnesium Phosphide,

Others), By Crop Type (Fruits and Vegetables, Cereals

and Grains, Others), By Formulation (Solid, & Liquid),

By Application (Warehouses, Raw Agricultural

Commodities, Stored Processed Food, Others), By

Region, and By Competition

https://marketpublishers.com/r/P76248454934EN.html

Date: February 2024

Pages: 172

Price: US$ 4,900.00 (Single User License)

ID: P76248454934EN

Abstracts

Global Phosphine Fumigation Market was valued at USD 702.16 million in 2023 and will

see an impressive growth in the forecast period at a CAGR of 5.69 % to 2029.

Phosphine fumigation is a pest control method commonly used in agricultural, food

processing, and storage industries to eliminate insects, rodents, and other pests from

stored grains, food commodities, and structures. It involves the application of phosphine

gas, generated from solid or liquid formulations containing aluminum phosphide or

magnesium phosphide, within sealed or enclosed spaces to create a lethal atmosphere

that kills pests through inhalation or ingestion. Before fumigation, the area or structure

to be treated is sealed to contain the phosphine gas and prevent its escape into the

environment. This may involve sealing doors, windows, vents, and other openings to

ensure airtightness. Phosphine fumigants are introduced into the sealed space using

specialized equipment, such as fumigation chambers, applicators, or generators. Solid

formulations of aluminum phosphide or magnesium phosphide are typically placed in

trays or sachets and distributed evenly throughout the treatment area. Upon exposure

to moisture in the air, the fumigants release phosphine gas, which is highly toxic to

pests. Phosphine gas disperses and penetrates throughout the sealed space, reaching
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all areas where pests may be present, including cracks, crevices, and voids

within stored commodities or structures. The gas diffuses through the target material,

killing pests in all life stages, including eggs, larvae, pupae, and adults.

Ongoing advancements in fumigation equipment, formulations, and application

technologies have enhanced the efficacy, safety, and efficiency of phosphine fumigation

processes. Innovations such as automated fumigation systems, controlled-release

formulations, and real-time monitoring tools improve the precision and reliability of

phosphine fumigation applications, driving market growth and adoption. The expansion

of agriculture, food processing, and storage industries in emerging economies and

developing regions has increased the demand for pest control solutions to mitigate the

risk of post-harvest losses, contamination, and spoilage. Phosphine fumigation plays a

critical role in safeguarding agricultural productivity, food security, and supply chain

integrity, driving its adoption and market growth globally. Food loss and waste remain

significant challenges worldwide, with substantial quantities of agricultural produce lost

during storage, transportation, and distribution due to pest infestations and spoilage.

Phosphine fumigation helps reduce post-harvest losses by effectively controlling pests

and extending the shelf life of stored grains and food commodities, addressing concerns

about food loss and waste and driving market demand.

Key Market Drivers

Technological Advancements

Automated fumigation systems utilize advanced sensors, controllers, and actuators to

monitor and regulate key parameters such as gas concentration, temperature, and

humidity during the fumigation process. These systems can automatically adjust

fumigation parameters in real-time, ensuring precise and uniform distribution of

phosphine gas throughout the fumigated area while minimizing human intervention and

error. Controlled-release formulations of phosphine fumigants allow for the gradual and

sustained release of phosphine gas over an extended period, providing prolonged pest

control efficacy while reducing the risk of phytotoxicity and off-gassing. These

formulations help optimize the dosage and exposure duration required for effective pest

management while minimizing environmental impact and health risks.

Real-time monitoring systems enable fumigators to remotely monitor fumigation

parameters, gas concentrations, and environmental conditions using wireless sensors

and data logging devices. This allows for proactive monitoring of fumigation processes,

early detection of potential issues or deviations, and timely intervention to optimize
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fumigation efficacy and safety. Integrated pest management (IPM) approaches combine

multiple pest control strategies, including chemical, biological, cultural, and mechanical

methods, to achieve sustainable pest management outcomes while minimizing reliance

on chemical fumigants like phosphine. Technological advancements in IPM solutions

integrate pest monitoring, decision support systems, and alternative control methods to

optimize pest control efficacy, reduce chemical usage, and mitigate resistance

development.

Research and development efforts have focused on developing alternative fumigants

and treatment methods that offer effective pest control while addressing concerns about

phosphine resistance, environmental impact, and regulatory restrictions. These

alternatives include bio-based fumigants, modified atmospheres, heat treatments, and

insect-resistant packaging technologies, which complement phosphine fumigation and

provide sustainable pest management solutions for various applications. Technological

advancements in fumigation safety equipment and personal protective gear have

improved worker safety and health during phosphine fumigation operations. This

includes the development of high-performance respirators, gas monitoring devices,

protective clothing, and emergency response protocols to minimize exposure to

phosphine gas and mitigate potential risks associated with fumigation activities. This

factor will pace up the demand of the Global Phosphine Fumigation Market.

Expansion of Agriculture and Food Processing Industries

As agriculture and food processing industries expand to meet growing global demand

for food, there's a need for larger storage facilities to preserve harvested crops and

processed food products. Stored grains, seeds, and other food commodities are

vulnerable to infestations by pests such as insects, rodents, and fungi. Phosphine

fumigation is an effective method for controlling these pests and protecting stored food

products from damage and spoilage. Maintaining the quality and shelf life of agricultural

produce and processed food is essential for meeting consumer expectations and

regulatory standards. Phosphine fumigation helps prevent pest infestations and

microbial contamination during storage and transportation, preserving the quality,

freshness, and nutritional value of food products throughout the supply chain.

Regulatory agencies impose strict guidelines and standards for food safety and quality

assurance. Compliance with these regulations requires the implementation of effective

pest control measures in agricultural and food processing facilities. Phosphine

fumigation is recognized as a safe and approved method for pest management in many

jurisdictions, making it a preferred choice for ensuring regulatory compliance in the

agriculture and food industries.
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Post-harvest losses due to pest infestations, mold growth, and spoilage contribute to

significant economic losses for farmers, food processors, and distributors. Phosphine

fumigation helps mitigate post-harvest losses by effectively controlling pests and

pathogens in stored grains, fruits, vegetables, and processed food products, reducing

waste and maximizing the yield and profitability of agricultural operations. The

globalization of food trade has led to increased movement of agricultural commodities

and processed food products across international borders. Phosphine fumigation plays

a crucial role in facilitating global food trade by ensuring compliance with phytosanitary

regulations and quarantine requirements imposed by importing countries. It helps

prevent the spread of pests and diseases that could threaten agricultural productivity

and food security on a global scale. This factor will accelerate the demand of the Global

Phosphine Fumigation Market.

Rising Concerns about Food Loss and Waste

Post-harvest losses occur due to various factors such as pest infestations, mold growth,

and spoilage during storage and transportation of agricultural commodities. Phosphine

fumigation is an effective method for controlling pests and pathogens in stored grains,

seeds, and food products, helping to minimize post-harvest losses and preserve the

quality and quantity of food for consumption. Phosphine fumigation helps extend the

shelf life of perishable food products by inhibiting the growth of molds, fungi, and

bacteria that cause spoilage and deterioration. By maintaining the freshness and quality

of food items, phosphine fumigation contributes to reducing food waste at various

stages of the supply chain, including storage, distribution, and retail. Food loss and

waste result in significant economic losses for farmers, food processors, distributors,

and consumers. Phosphine fumigation helps mitigate economic losses by protecting

stored food products from damage and spoilage caused by pests and microbial

contamination. By preserving the market value and utility of agricultural commodities,

phosphine fumigation helps maximize the profitability and sustainability of food

production and distribution systems.

Food loss and waste exacerbate food insecurity and malnutrition by reducing the

availability and accessibility of nutritious food resources for vulnerable populations.

Phosphine fumigation contributes to enhancing food security and nutrition by

safeguarding the quantity and quality of food supplies, especially in regions where

access to fresh produce and staple crops is limited or seasonal. Phosphine fumigation

aligns with the United Nations Sustainable Development Goals (SDGs) by promoting

responsible consumption and production practices, reducing food waste, and ensuring
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the efficient utilization of natural resources. By addressing the root causes of food loss

and waste, phosphine fumigation supports sustainable agricultural and food systems

that are environmentally sound, socially equitable, and economically viable. This factor

will help in the development of the Global Phosphine Fumigation Market.

Key Market Challenges

Health and Safety Risks

Workers involved in phosphine fumigation operations are at risk of exposure to

phosphine gas, which can cause respiratory irritation, nausea, dizziness, and other

adverse health effects. Prolonged or high-level exposure to phosphine can lead to more

severe health problems, including respiratory failure and chemical pneumonia.

Protecting workers’ health and safety is a primary concern for companies and

regulatory agencies involved in phosphine fumigation activities. Inadequate training and

awareness about the hazards of phosphine gas can increase the risk of accidents,

mishandling, and improper use of fumigation equipment and chemicals. Many workers

may not receive comprehensive training on safe handling practices, emergency

response procedures, and personal protective equipment (PPE) requirements, leading

to potential health and safety risks in fumigation operations. Phosphine gas is highly

toxic and flammable, requiring careful handling, storage, and transportation to minimize

the risk of accidents and exposure. Improper storage of phosphine fumigants or

equipment can lead to leaks, spills, or chemical reactions that pose health and safety

hazards to workers and nearby communities. Ensuring proper storage facilities,

ventilation systems, and safety protocols is essential for preventing accidents and

mitigating risks associated with phosphine fumigation. Effective emergency response

and contingency planning are critical for managing health and safety risks associated

with phosphine fumigation incidents, such as accidental releases, leaks, or exposure

incidents. Companies must have robust emergency response protocols in place,

including procedures for evacuating personnel, containing spills, providing medical

treatment, and communicating with regulatory authorities and the public in the event of

an emergency.

Cost Considerations

Implementing phosphine fumigation requires significant initial investment in equipment,

including fumigation chambers, monitoring devices, safety gear, and specialized

application tools. For businesses and agricultural producers, the upfront costs

associated with acquiring and setting up fumigation infrastructure can be substantial,
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especially for smaller-scale operations or those in developing regions with limited

financial resources. Beyond the initial investment, phosphine fumigation entails ongoing

operational expenses related to the purchase of fumigants, monitoring equipment,

safety supplies, and regulatory compliance. The recurring costs of maintaining

fumigation equipment, conducting safety inspections, and training personnel can add up

over time, contributing to the overall cost of phosphine fumigation operations.

Compliance with regulatory standards and requirements for phosphine fumigation

entails additional costs associated with obtaining permits, licenses, and certifications

from government agencies and regulatory bodies. Companies must invest resources in

ensuring regulatory compliance, conducting risk assessments, and implementing safety

protocols to mitigate health and environmental risks associated with phosphine

fumigation activities. Labor costs represent a significant component of the overall cost of

phosphine fumigation operations, including wages for trained personnel responsible for

handling, applying, and monitoring fumigants during the fumigation process. As labor

costs vary by region and are subject to market conditions, businesses must factor in

labor expenses when budgeting for phosphine fumigation services and operations.

Key Market Trends

Shift towards phosphine Alternatives

Pests can develop resistance to phosphine over time, rendering it less effective for pest

control. As a result, there is a growing need for alternative fumigants and pest

management strategies that can complement or replace phosphine fumigation to

address resistance issues and maintain pest control efficacy. Regulatory agencies

worldwide are imposing stricter regulations on the use of chemical fumigants like

phosphine due to concerns about human health, environmental impact, and pesticide

residues in food products. Regulatory restrictions may limit the availability or use of

phosphine fumigants in certain regions or applications, prompting the exploration of

alternative fumigation methods that meet regulatory requirements and sustainability

standards. Phosphine fumigation can pose environmental risks if not managed properly,

including air and water pollution, toxicity to non-target organisms, and contamination of

soil and groundwater. Concerns about environmental sustainability and ecological

impact drive interest in alternative fumigants that offer safer and more environmentally

friendly pest control solutions with minimal adverse effects on ecosystems and

biodiversity. Ongoing research and development efforts are focused on developing

innovative fumigation technologies and alternative fumigants that offer improved

efficacy, safety, and environmental performance compared to traditional phosphine-

based fumigants. Innovations such as bio-based fumigants, modified atmospheres, heat
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treatments, and insect-resistant packaging technologies provide viable alternatives to

phosphine fumigation for controlling pests in agricultural and industrial settings.

Increasing consumer awareness and demand for safer, pesticide-free food products

drive the adoption of alternative pest control methods that minimize chemical residues

and environmental contaminants in agricultural commodities and processed foods. Food

producers and retailers respond to consumer preferences by seeking out phosphine

alternatives that offer effective pest control while meeting consumer expectations for

food safety and quality.

Segmental Insights

Fumigant Type Insights

The Calcium Phosphide segment is projected to experience rapid growth in Global

Phosphine Fumigation Market during the forecast period. Calcium phosphide is an

effective fumigant for controlling a wide range of pests, including insects, rodents, and

other stored product pests. It releases phosphine gas when exposed to moisture or

humidity, making it a potent fumigant for various applications in agriculture, food

storage, and pest control. Calcium phosphide can be used for fumigating stored grains,

seeds, food commodities, and structures such as silos, warehouses, and shipping

containers. Its versatility and application flexibility make it suitable for a wide range of

pest control scenarios, contributing to its growing popularity in the phosphine fumigation

market. Calcium phosphide formulations that release phosphine gas are approved for

use by regulatory agencies in many countries for pest control purposes. Compliance

with regulatory standards and guidelines ensures the safe and effective use of calcium

phosphide fumigants in various agricultural and industrial settings, driving their adoption

and market growth.

Application Insights

The Processed Food segment is projected to experience rapid growth in the Global

Phosphine Fumigation Market during the forecast period. There has been a significant

rise in the demand for processed foods globally, driven by factors such as changing

lifestyles, urbanization, and increasing disposable incomes. Processed foods offer

convenience, longer shelf life, and a wide variety of choices to consumers, driving

growth in this segment. Food processing facilities are susceptible to pest infestations

due to the presence of stored grains, ingredients, and finished products. Phosphine

fumigation is a preferred method for controlling pests such as insects and rodents in

food processing plants, warehouses, and storage facilities, ensuring the safety and
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quality of processed foods. Regulatory agencies around the world impose stringent food

safety regulations to protect consumers from foodborne illnesses and contamination.

Compliance with these regulations necessitates effective pest control measures in food

processing and storage facilities. Phosphine fumigation is recognized as a safe and

efficient method for pest management, making it a preferred choice for the processed

food industry. Processed food manufacturers place a high priority on maintaining

product quality, integrity, and safety throughout the production and supply chain. Pest

infestations can compromise product quality and lead to costly recalls or loss of

consumer trust. Phosphine fumigation provides an effective solution for preventing and

eliminating pest infestations in processed food facilities, safeguarding product integrity

and brand reputation.

Regional Insights

North America emerged as the dominant player in the Global Phosphine Fumigation

Market in 2023. North America, particularly the United States and Canada, has been at

the forefront of technological advancements in agriculture and pest control. The region

has developed sophisticated fumigation equipment, monitoring systems, and application

methods, enhancing the efficiency and effectiveness of phosphine fumigation

processes. North America boasts a large and diverse agricultural sector, encompassing

a wide range of crops and food commodities. The region's extensive agricultural

infrastructure, including grain storage facilities, warehouses, and food processing

plants, creates a significant demand for phosphine fumigation to control pests and

ensure food safety and quality. The United States and Canada have established

stringent regulatory standards governing pest control practices, including the use of

fumigants like phosphine. Compliance with regulatory requirements is crucial for

businesses operating in the agricultural and food industries, driving the demand for

approved fumigation methods and products.

Key Market Players

United Phosphorus Ltd

Solvay Group

Degesch America Inc

Nufarm Limited
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ADAMA Agricultural Solutions Ltd.

Agrosynth chemicals ltd.

Excel Crop Care Limited

Nippon chemical industrial Co. Ltd

Royal Agro organic Pvt. Ltd.

Rentokil Initial Plc

BASF SE

Report Scope:

In this report, the Global Phosphine Fumigation Market has been segmented into the

following categories, in addition to the industry trends which have also been detailed

below:

Phosphine Fumigation Market, By Fumigant Type:

Calcium Phosphide

Aluminum Phosphate

Magnesium Phosphide

Others

Phosphine Fumigation Market, By Crop Type:

Fruits and Vegetables

Cereals and Grains

Others
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Phosphine Fumigation Market, By Formulation:

Solid

Liquid

Phosphine Fumigation Market, By Application:

Warehouses

Raw Agricultural Commodities

Stored Processed Food

Others

Phosphine Fumigation Market, By Region:

North America

United States

Canada

Mexico

Europe

Germany

United Kingdom

France

Italy

Spain

Asia-Pacific
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China

Japan

India

Australia

South Korea

South America

Brazil

Argentina

Colombia

Middle East & Africa

South Africa

Saudi Arabia

UAE

Competitive Landscape

Company Profiles: Detailed analysis of the major companies present in the Global

Phosphine Fumigation Market.

Available Customizations:

Global Phosphine Fumigation market report with the given market data, Tech Sci

Research offers customizations according to a company's specific needs. The following

customization options are available for the report:
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Company Information

Detailed analysis and profiling of additional market players (up to five).
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