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Description
Housing materials in livestock farming play an important role 

in determining the welfare, productivity and overall health of 
animals, as well as impacting environmental sustainability. 
Specifically, the chemical composition and properties of 
materials used in pig housing and dairy cattle housing influence 
not only the animals comfort and safety but also their exposure 
to harmful substances. Understanding the chemical makeup of 
these materials is need for mitigating risks associated with toxic 
emissions, biosecurity and environmental contamination.

Housing conditions are one of the most critical factors 
affecting livestock health, welfare and productivity. Pigs and 
dairy cattle, like other farm animals, spend most of their lives in 
enclosed environments and the materials used in these 
enclosures have a direct impact on their physical well-being. The 
chemical composition of flooring, walls and roofing materials 
determines their durability, heat retention, moisture resistance 
and the potential for releasing harmful chemicals.

In pig housing, the primary materials typically include 
concrete, plastic slats, steel and wooden partitions. These 
materials provide structural support and help maintain hygienic 
conditions. However, they can also emit Volatile Organic 
Compounds (VOCs), which may affect the animals’ respiratory 
systems and overall health.

Pig housing materials
Pig housing typically consists of materials that need to 

withstand harsh conditions, such as high humidity, waste 
accumulation and animal movement. These materials are usually 
treated with chemical additives for durability and sanitation, 
which can inadvertently introduce harmful substances into the 
environment.

Concrete is widely used in pig pens for its durability and ease 
of cleaning. However, the composition of concrete includes 
cement, sand and aggregates, which may contain trace amounts 
of heavy metals like chromium, cadmium and lead. In poorly 
ventilated housing units, dust from concrete surfaces can 
release particulate matter, exposing pigs and farm workers to 
respiratory irritants.

Plastic is commonly used in flooring slats because of its non-
porous and easy-to-clean properties. These plastic materials, 
often made from polypropylene or polyethylene, are chemically 
inert and resistant to most chemicals. However, certain additives 
used in plastic manufacturing, such as phthalates (used as 
plasticizers), can leach out over time. Phthalates have been 
linked to endocrine disruption in animals and humans, raising 
concerns about long-term exposure in confined livestock 
environments.

Metal is used for various fixtures, such as gates and partitions, 
within pig housing. Galvanized steel, for example, is coated with 
zinc to prevent rusting, but the zinc can gradually leach into the 
surrounding environment, especially in humid or acidic 
conditions. High levels of zinc in the soil or water can be toxic to 
animals and plants. Additionally, certain steel coatings may 
contain toxic substances like chromium and nickel, which can 
cause skin irritation or allergic reactions in both pigs and farm 
workers.

Bedding in pig pens is often made from organic materials like 
straw, sawdust or wood shavings. These materials, while 
comfortable for the animals, can harbor fungi and bacteria, 
leading to bio-aerosol formation. Additionally, certain wood 
products may be treated with preservatives containing chemicals 
like arsenic or copper, which can accumulate in the soil or water 
over time. Inhalation of dust from these materials can cause 
respiratory irritation in pigs, leading to conditions like 
pneumonia.

Dairy cattle housing materials
Dairy cattle housing materials must also be chemically 

analyzed to ensure they are safe and effective for long-term use. 
Dairy cattle housing often involves larger spaces, greater 
ventilation needs and specific requirements for bedding and 
flooring that can support heavy animals. The chemical properties 
of these materials directly impact the health of the cows and the 
quality of the milk produced.

Similar to pig housing, concrete is the dominant material used 
in dairy cattle barns due to its strength and durability. However, 
concrete floors can become slippery when wet, increasing the 
risk of injury. To mitigate this, rubber mats or grooved concrete 
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surfaces are often used. Rubber mats, which are typically made 
from synthetic rubber compounds, can contain chemicals like 
styrene and but adiene, both of which are potential carcinogens.

Dairy cattle housing relies heavily on bedding to provide 
comfort and insulation, particularly in colder climates. Common 
bedding materials include straw, sand and sawdust. While 
organic bedding materials are biodegradable and safe for cows, 

they can harbor pathogens like E. coli and Salmonella if not 
replaced regularly. Long-term exposure to silica dust can cause 
respiratory problems in both cows and farm workers. 
Additionally and can accumulate manure, which releases 
ammonia and hydrogen sulfide gases as it decomposes, 
contributing to poor air quality in barns.
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