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Thousands of tonnes of cotton and wool fibre is produced each year. For instance, in 2019, the world
produced an estimated 25.9 million tonnes of cotton fibre, 1.1 million tonnes of wool fibre, and
substantially larger volumes of man-made cellulosic and synthetic fibres; the global fibre market
therefore contains several distinct natural and manufactured material streams rather than one
uniform textile input. (The Fiber Year Consulting, n.d.; International Wool Textile Organisation, n.d.)
Natural fibres are obtained from plants and animals, while synthetic and regenerated fibres are
produced through industrial processes. This paper examines cotton and wool, with particular
emphasis on Australian Merino wool, and discusses production, trade, employment, environmental
characteristics, and fibre properties.

Wool Fibers
Wool is a natural protein fibre obtained primarily from sheep. Different sheep breeds produce fibres
with different diameters, lengths, crimp, strength, colour, and suitability for end products. Fine Merino
wool is particularly valued for apparel because it can be soft enough to wear next to the skin, while
broader wools are commonly used for carpets, interiors, and heavier textiles. (International Wool
Textile Organisation, n.d.)

Wool is renewable because sheep grow a new fleece each year, and it is biodegradable under suitable
conditions. The fibre can absorb water vapour without immediately feeling wet, has natural elasticity
and crimp, and tends to resist odour because of its moisture-management characteristics. Wool also
has a relatively high ignition temperature and tends to self-extinguish when the flame source is
removed, properties that make it useful in some interior and protective-textile applications.
(International Wool Textile Organisation, n.d.)

Wool production nevertheless has environmental impacts. Sheep require land, feed, water, veterinary
care, fencing, and transport, and ruminant livestock produce methane. The environmental
performance of a wool system therefore depends on grazing management, biodiversity, animal
health, productivity, processing energy, transport, product longevity, and end-of-life pathways. A
material should not be described as sustainable solely because it is natural.

Cotton Fibers
Cotton is a natural cellulose fibre that grows around the seeds of plants in the genus Gossypium. After
harvesting, ginning separates the lint from seeds and other material. Cotton fibres are then cleaned,
carded, combed where required, spun into yarn, and manufactured into woven or knitted products.
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Cotton is widely used because it is comfortable, absorbent, washable, and compatible with many
dyeing and finishing processes. The crop is produced in regions with different climates and irrigation
systems, which means that environmental performance varies considerably. Water consumption,
pesticide use, soil health, energy, labour conditions, fibre yield, and processing efficiency all influence
the sustainability of cotton production.

World Textile Fibre Demand

Fibre Category General Market Role

Cotton Major natural fibre used in apparel, home textiles, and industrial products

Wool Smaller-volume natural fibre concentrated in apparel, interiors, and technical
uses

Man-made cellulosics Regenerated fibres such as viscose, modal, and lyocell

Synthetics Large-volume fibres including polyester, nylon, acrylic, and polypropylene

Global fibre demand has increasingly been dominated by synthetic fibres, especially polyester, while
cotton remains the largest natural fibre by volume and wool represents a relatively small but high-
value segment. Production figures vary by year and by the definitions used for staple, filament,
recycled, and specialty fibres, so market comparisons should identify the data source and reporting
period. (The Fiber Year Consulting, n.d.)

World Production of Cotton and Wool
Cotton production is concentrated in countries including China, India, the United States, Brazil,
Pakistan, Turkey, and others, although rankings shift between seasons. Production depends on
weather, planted area, irrigation, yields, prices, pests, policy, and trade conditions. Cotton is traded
globally both as raw fibre and through yarn, fabric, garments, and made-up textile products.

Wool production is geographically diverse, with important sheep industries in Australia, China, New
Zealand, South Africa, Argentina, Uruguay, the United Kingdom, and other countries. Australia is
particularly important in fine apparel wool and Merino production. Wool statistics may refer to greasy
wool, clean wool, or wool at different processing stages; direct comparisons should therefore use
consistent units. (International Wool Textile Organisation, n.d.)
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Wool Production in Australia
Australia has a long history of sheep and wool production and is internationally associated with Merino
wool. Australian production systems range from extensive pastoral enterprises to mixed farms that
combine sheep with cropping or other livestock. Fleece value depends on fibre diameter, staple
strength, length, vegetable matter, colour, yield, contamination, certification, and market demand.

Merino sheep produce highly crimped fine fibres. Micron measurement is important because fibre
diameter strongly influences handle and end use. Finer fibres generally command premiums when
market conditions favour luxury and next-to-skin apparel, although price is also affected by other
quality attributes and by global demand. (International Wool Textile Organisation, n.d.)

Merino Wool Properties
Merino wool is valued for a combination of softness, elasticity, moisture buffering, odour resistance,
thermal regulation, and drape. The fibre’s natural crimp creates air spaces in yarn and fabric,
supporting insulation, while its protein structure can absorb moisture vapour. Fine Merino fibres bend
more easily against the skin than broad wool fibres, reducing the prickling sensation associated with
coarser wools. (International Wool Textile Organisation, n.d.)

Wool fibres have overlapping cuticle scales, a cortex that provides much of the fibre’s mechanical
behaviour, and in some coarse fibres a medulla. The complex keratin structure contributes resilience
and allows wool products to recover from deformation. Chemical and mechanical processing can
modify shrink resistance, softness, lustre, dye uptake, and performance.

Wool and Fire Performance
Wool generally requires more oxygen to sustain combustion than many common fibres, has a high
ignition temperature, produces less melting and dripping than thermoplastic synthetics, and tends to
char and self-extinguish when the ignition source is removed. These characteristics are useful in
interiors, aircraft, transport, military, and protective-textile contexts. Fire performance nevertheless
depends on fabric construction, finishes, blends, mass, ventilation, and the applicable test method.
(International Wool Textile Organisation, n.d.)

Moisture Management
Wool can absorb substantial water vapour into the fibre structure while the surface may still feel
comparatively dry. This moisture buffering can help regulate the microclimate between the body and
clothing. The absorption process can release heat, while desorption can have a cooling effect. These
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properties contribute to comfort across changing environmental conditions. (International Wool
Textile Organisation, n.d.)

Odour Resistance
Wool garments often require less frequent washing than some alternatives because the fibre can
absorb moisture vapour and certain odour molecules. Reduced washing may lower water and energy
use during the use phase, although actual benefits depend on consumer behaviour, washing
equipment, detergent, drying, garment durability, and product lifetime. (International Wool Textile
Organisation, n.d.)

Biodegradability and Circularity
Wool is biodegradable under conditions that allow microorganisms to break down its protein structure.
It can also be reused and recycled through garment resale, fibre recovery, mechanical recycling, and
other pathways. Recycling may shorten fibres and alter quality, so recovered wool can be blended or
used in applications suited to shorter fibres. Product durability and reuse are often important because
extending the useful life of a garment can reduce demand for replacement products. (International
Wool Textile Organisation, n.d.)

Cotton Production in India and Pakistan
India and Pakistan have long histories of cotton cultivation, spinning, weaving, garment
manufacturing, and textile trade. Their textile sectors connect farmers, ginners, spinners, weavers,
processors, garment factories, exporters, logistics companies, and domestic retailers.

The industry also faces challenges involving water, energy, pollution control, labour standards,
productivity, technology, raw-material quality, and international competition. Human-resource
practices and institutional conditions influence how firms recruit, train, compensate, and retain
workers, and management systems often differ between local firms and multinational enterprises.
(Budhwar & Khatri, 2001; Budhwar & Sparrow, 2002)

Textile Employment
Textile and apparel supply chains generate employment across agriculture, manufacturing, trade,
transport, design, retail, and services. Jobs range from seasonal farm labour and machine operation to
quality control, engineering, merchandising, logistics, marketing, and management.

Employment quality varies. Risks can include low pay, insecure contracts, excessive hours, hazardous
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chemicals, dust, repetitive work, fire safety, and weak worker representation. Competitiveness should
therefore be evaluated alongside occupational safety, wages, gender equality, social protection, and
freedom of association.

Labour and Human Resource Management
Human-resource systems influence productivity and worker wellbeing through recruitment, training,
performance management, compensation, industrial relations, and career development. Studies of
Indian organizations have shown that HRM practices are shaped by institutional, cultural, and
ownership contexts, and multinational firms may transfer some global practices while adapting others
locally. (Budhwar & Sparrow, 2002)

Comparisons between Indian and British firms have also demonstrated that national context
influences strategic HR choices. This matters in textile supply chains because a single global buyer
may source from factories with very different labour markets, management traditions, and regulatory
environments. (Budhwar & Sparrow, 2002)

Research comparing Indian and British-owned firms in India similarly suggests that ownership and
institutional setting can shape HR practices. Buyers should therefore avoid assuming that a written
supplier code produces identical management behaviour across every site. (Budhwar & Khatri, 2001)

Australian Wool Supply Chain
The wool supply chain begins with sheep breeding, grazing management, animal health, shearing,
classing, testing, sale, transport, scouring, topmaking, spinning, weaving or knitting, finishing,
garment manufacture, retail, use, reuse, and end of life. Many Australian wool enterprises specialize
in producing greasy wool, while much downstream processing occurs internationally.

Quality information is important because buyers need to understand fibre diameter, yield, staple
strength, vegetable matter, and other characteristics. Testing and auction systems help translate
biological variation into commercial specifications.

Sheep Welfare
Animal welfare is an important part of wool sustainability. Good husbandry includes nutrition, water,
shelter appropriate to conditions, disease prevention, parasite control, safe handling, skilled shearing,
pain management where required, and timely treatment of injury.

Public debate has focused particularly on flystrike prevention and mulesing. Producers, industry
bodies, brands, animal-welfare groups, and researchers have promoted different strategies involving
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genetics, breech management, insect control, pain relief, and non-mulesed production. Market claims
should be supported by credible documentation.

Grazing and Land Management
Sheep production occurs across diverse Australian environments. Sustainable grazing requires
matching stocking rates to pasture growth, protecting soil, managing water, maintaining ground
cover, controlling weeds and pests, and conserving biodiversity. Poor grazing management can
contribute to erosion and land degradation, while well-managed grazing systems can maintain
productive landscapes.

Environmental claims should use farm-level evidence because rainfall, soil, vegetation, stocking
intensity, and management vary greatly between properties.

Climate Impacts
Sheep produce methane through enteric fermentation. Climate assessment of wool must also
consider feed production, land management, energy, transport, processing, product use, and product
lifetime. Allocating impacts between wool and meat can materially change life-cycle results.

Research and industry programs are exploring genetics, feed strategies, productivity, carbon
sequestration, renewable energy, and improved land management. Claims of carbon neutrality
require transparent boundaries, calculation methods, and treatment of offsets.

Water Use
Water is required for livestock, pasture, cleaning, wool scouring, dyeing, finishing, and garment care.
The environmental significance depends on location and water scarcity. A litre used in a water-
abundant region is not equivalent to a litre removed from a highly stressed basin.

Processing facilities can reduce impacts through water recycling, efficient machinery, chemical
recovery, wastewater treatment, and improved dyeing technologies.

Wool Scouring
Greasy wool contains lanolin, dirt, sweat salts, and vegetable matter. Scouring washes the fibre
before later processing. The operation produces wastewater containing organic matter and
detergents, requiring treatment.

Lanolin can be recovered as a useful co-product for cosmetics, pharmaceuticals, lubricants, and other
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applications. Efficient recovery improves resource use and reduces waste.

Dyeing and Finishing
Textile dyeing and finishing can involve water, heat, salts, dyes, surfactants, and specialty chemicals.
Environmental performance depends on the chemistry, equipment, wastewater controls, energy
source, and process efficiency.

Certification and restricted-substance programs can support safer chemical management, but
certification should be understood as evidence of conformance to defined requirements rather than
proof that the entire product has no environmental impact.

Quality and Durability
Durability is a significant sustainability factor. A garment that remains useful for many years may
distribute manufacturing impacts across a longer service life. Wool’s resilience and odour resistance
can support extended wear, while careful washing, repair, and storage can preserve products.
(International Wool Textile Organisation, n.d.)

Durability depends on yarn, fabric construction, garment design, abrasion, pilling, laundering, moth
protection, and consumer care. High-quality fibre alone does not guarantee a long-lasting garment.

Merino Apparel
Fine Merino wool is used in base layers, knitwear, suits, socks, outdoor garments, and luxury fashion.
The fibre’s moisture management and temperature-regulation characteristics make it suitable for
activewear, while softness supports next-to-skin use. (International Wool Textile Organisation, n.d.)

Blends combine wool with synthetics, cotton, silk, or cellulosics to modify stretch, strength, drying,
cost, handle, or durability. Blend performance should be assessed for the intended use, including
implications for recycling.

Technical Textiles
Wool can be used in acoustic products, insulation, bedding, interiors, transportation, protective
applications, and filtration. Natural crimp supports bulk and sound absorption, while fire behaviour
can be valuable in interior environments. (International Wool Textile Organisation, n.d.)

Technical applications require testing against specific standards. Natural fibre origin does not
eliminate the need for performance verification.



Copyright © 2026 Academic Master. | 8

Carpets and Interior Products
Broader wool fibres are commonly used in carpets and upholstery. Wool carpet can provide resilience,
appearance retention, sound absorption, and fire performance. Product life can be long when
construction and maintenance are appropriate. (International Wool Textile Organisation, n.d.)

End-of-life pathways remain a challenge because backing, adhesives, blends, contamination, and
collection systems affect recyclability.

Consumer Care
Wool care labels should be followed because agitation, heat, and moisture can cause felting or
shrinkage in untreated products. Modern shrink-resistant treatments and washing-machine wool
cycles allow easier care for many garments.

Consumers can reduce impacts through less frequent washing when hygienically appropriate, full
loads, cool water, efficient equipment, line drying where practical, repair, resale, and donation.

Lavender and Diversified Farm Enterprises
Some rural enterprises diversify beyond conventional livestock or cropping into tourism, specialty
crops, farm-gate retail, and value-added products. Lavender farms are one example. Blue Mountain
Lavender Farm in Australia illustrates how a small agricultural business can combine cultivation with
direct sales and visitor experiences. (Blue Mountain Lavender Farm, n.d.)

Diversification can provide additional revenue but also requires marketing, food or cosmetic
compliance where relevant, customer service, labour, insurance, and seasonal planning.

Australian Cattle Stations and Pastoral Context
Large Australian pastoral properties demonstrate the scale and geographic diversity of livestock
production. Cattle-station operations may cover extensive areas and depend on water infrastructure,
transport, seasonal conditions, animal health, labour, and remote logistics. (Cattle Stations, n.d.)

Although cattle and wool are different industries, both operate within broader pastoral systems where
land condition, drought, biodiversity, labour supply, and market access are important management
issues.
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Trade and Market Volatility
Natural-fibre prices respond to exchange rates, fashion, inventories, weather, economic growth,
consumer confidence, synthetic-fibre prices, and trade policy. Wool markets can be especially volatile
because production is relatively small compared with global synthetic-fibre demand.

Producers manage risk through quality improvement, diversified income, financial planning, forward
contracts where available, and market information. No individual farm can control global demand.

Traceability
Brands increasingly seek information about fibre origin, animal welfare, environmental management,
and processing. Traceability systems can connect farm lots with later stages, but the level of
traceability varies.

Digital records, certification, chain-of-custody controls, testing, and commercial documentation can
help. Claims should distinguish identity-preserved fibre from mass-balance or certificate-based
systems.

Certification
Textile certifications may address organic production, animal welfare, chemical management,
recycled content, environmental practices, labour, or chain of custody. Each scheme has its own
scope and audit methodology.

Certification is most useful when customers understand what it verifies. One logo should not be
interpreted as proof of every social and environmental attribute.

Innovation in Wool
Innovation includes machine-washable treatments, lightweight fabrics, seamless knitting, digital
traceability, new blends, performance apparel, recycling, and finishing technologies. Research also
examines ways to improve sheep genetics, fibre quality, animal health, and environmental
performance. (International Wool Textile Organisation, n.d.)

Innovation should be evaluated across the full life cycle because a treatment that improves durability
may also introduce additional chemistry or processing.
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Synthetic Competition
Polyester and other synthetic fibres dominate global fibre production because they are inexpensive,
scalable, strong, and adaptable. Natural fibres compete through performance, comfort, renewable
origin, cultural value, and market positioning. (The Fiber Year Consulting, n.d.)

Comparisons should avoid simplistic claims. Synthetic fibres are associated with fossil feedstocks and
microplastic concerns, while natural fibres can have land, water, methane, chemical, and labour
impacts. The best material depends on application, production method, durability, care, and end of
life.

Microfibres
All textiles can shed fibres during manufacture, wear, and washing. Synthetic fibres persist as plastic
in the environment, while natural fibres biodegrade more readily under suitable conditions, though
dyes and finishes may influence environmental behaviour.

Reducing shedding can involve better yarn and fabric construction, washing practices, filtration, and
product durability.

Recycling Wool
Wool has a long history of mechanical recycling. Used garments and manufacturing waste can be
sorted, shredded, and respun, often in blends. Recycled fibre can be used in blankets, apparel,
insulation, and other products. (International Wool Textile Organisation, n.d.)

Design for disassembly, fibre identification, collection infrastructure, and reduced use of incompatible
blends can improve circularity.

Economic Value Versus Volume
Wool represents a small share of global fibre volume but can achieve high value per kilogram,
particularly in fine apparel categories. Volume-based comparisons can therefore underestimate its
economic significance. (The Fiber Year Consulting, n.d.; International Wool Textile Organisation, n.d.)

Premium value depends on quality, reputation, traceability, design, processing, branding, and
consumer willingness to pay.
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Future of Natural Fibres
Natural fibres will continue to compete within a rapidly changing textile market influenced by
population, income, climate policy, recycling requirements, consumer preferences, and technological
innovation. Cotton and wool have established supply chains and distinctive performance
characteristics, but producers will face increasing expectations for transparency and measurable
environmental and social performance.

Future competitiveness is likely to depend on productivity, quality, traceability, durability, credible
sustainability claims, and collaboration across farming, processing, manufacturing, retail, and
recycling.

Conclusion
Cotton and wool are important natural fibres with very different biological, technical, and market
characteristics. Cotton is produced at much greater volume and is central to global apparel and
home-textile supply chains. Wool represents a smaller segment but offers properties such as crimp,
elasticity, moisture management, odour resistance, biodegradability, and fire performance. Australian
Merino wool is particularly important in fine apparel. (The Fiber Year Consulting, n.d.; International
Wool Textile Organisation, n.d.)

The sustainability of either fibre cannot be judged from natural origin alone. Cotton systems may
involve irrigation, pesticides, labour, and soil impacts, while wool involves land, methane, animal
welfare, processing, and transport. Product lifetime, care, reuse, recycling, and end of life also
influence performance.

A resilient textile industry requires reliable data, responsible labour practices, environmental
management, innovation, and transparent supply chains. Rather than treating wool, cotton, and
synthetic fibres as universally good or bad, producers and consumers should evaluate materials
according to their specific application and full life cycle.
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