Introduction

We are tasked with conducting an analysis on two distinct fibers—one natural and the other
innovative. This comprehensive report will encompass an examination of both fibers'
characteristics, encompassing properties, production methods, environmental impacts,
suitability for various applications, and certification credentials. Subsequently, the report will
delve into a comparative analysis, highlighting the strengths, weaknesses, environmental
footprints of each fiber, and their potential for reuse and recycling. Essentially, this report aims to
provide a detailed comparative evaluation between two dissimilar fibers.

The natural fiber in focus is cotton, renowned as one of the most prevalent fabrics in the
fashion industry. Renowned for its exceptional suitability in clothing, cotton stands as an
environmentally friendly material.

The innovative fiber in focus is pinatex, a relatively recent addition known for being an
alternative to leather, derived from pineapple leaves. Pinatex embodies a novel, cruelty-free
approach to leather production, representing a contemporary and ethical alternative.

Cotton

Cotton fabric stands out as one of the frequently utilized textiles globally. This material is
chemically organic, devoid of any synthetic elements. It originates from the fibers enveloping the
seeds of cotton plants, forming a soft, circular structure upon the seeds' maturation. The earliest
indications of cotton fiber utilization in textiles trace back to around 5000 BC, with discoveries at
the Mehrgarh and Rakhigarhi sites in India.

Properties

Cotton is a natural plant based material. Cotton has a range of properties that make it a popular
choice. It provides a wide range of applications for fashion starting from a normal tank top to a
blazer. The fabric is durable and abrasive, even more when it's wet. Depending on the quality of
the garment it can hold its shape well. Cotton comes from a naturally soft and fluffy plant making
it comfortable and easy to wear. Cotton wicks moisture very well making it absorbent which also
makes it a good material for dying. Cotton can be washed over and over again and this factor
makes it an economical choice for the consumer. The sarees worn by women in Southeast Asia
are an excellent example of cotton’s drapability and how it hangs so well on the body.



Production

Here is the step by step of the production of cotton :
1. Growing

The first process is the growth of this natural fiber. It takes about four months of
watering, it develops into a flower, then into a fruit and eventually split to show the cotton
balls.

2. Harvesting

The cotton balls are then picked out and then they are either harvested by hand or
mechanically. The harvest must be done before change of weather and wind. Next they
are transported to the Cotton Gin factories.

3. Ginning

This stage of the processor is specifically for removing trash and the cottonseed from the
lint that is used for further processing.

4. Classing

The bales are divided up under these categories : standards, fiber strength, colour,
uniformity and fineness.

5. Yarning

The lint from various bales are blended, then processed through carding and ring
spinning machines to make threads. later, these yarns are rolled into bobbins, tubes and
rolls for woven fabrics.

6. Woven and Knitted Fabrics

In this final part the fabrics are produced through different techniques and machining.
This procedure can include printing, dying, etc.

Environmental Impact

Cotton has a complex impact on the environment due to its significant water requirements and
cultivation in dehydrated regions. This results in substantial water usage and depletion of sea
basins. There is water wastage not only from irrigation but also from insufficient use and
pollution due to pesticides and chemicals resulting from dying processes. Chemicals used in
production contribute to water pollution, and the fashion industry’s wastewater contaminates a
significant portion of rivers and lakes, particularly in China.

On the positive side, cotton products are biodegradable and can be used as organic fertilizer
when discarded properly. It absorbs carbon dioxide, releases oxygen and can be
environmentally friendly, depending on production methods. Unlike synthetic fibers, cotton does
not release microplastics when washed. The entire cotton plant is utilized, with seeds providing



feed or oil, and stalks returning to the soil. Cotton being a natural fiber is 100% biodegradable
and compostable, breaking down in about six months.

Suitability of Use

Cotton serves as a fundamental material in the creation of diverse woven fabrics such as
clothing like denim, canvas, flannel and more. Its inherent quality make it an ideal choice for
apparel : boasting softness, durability, breathability and easily mass produced. Thus, making it a
preferred choice for T- shirts, jeans, dresses, hoodies and various other garments. Cotton’s
widespread global adoption as a top-tier fabric is attributed to its inherent nature, distinctive
qualities and affordability. The versatile nature of cotton fibers allows for the production of a wide
range of fabrics starting from lightweight lace to robust velveteen. Other than clothing, cotton is
also used for home furnishings, woven textiles, cottonseed oil and various other industrial
applications.

Certification Bodies

OEKO-TEX

Fairtrade Cotton

WRAP

Global Recycle Standard
OCS

GOTS

Dr. Carmen Hijosa, a leather goods expert, founded Ananas Anam during her
consultancy in the Philippines' leather industry. Inspired by traditional plant fiber
weaving in the Philippines, she created Pifiatex

Pinatex is a fiber derived from pineapple leaf fiber, and it is my chosen material for the
future sustainability of fashion and the planet, as it is a useful leather alternative,
creates income for farmers and does not harm animals in its production.

Pinatex is a semi synthetic, leather-like fabric. This innovative textile boasts ease of
maintenance, durability and environmental friendliness.Pinatex is vegan, cruelty free
and sustainably sourced, devoid of harmful chemicals. Water resistant and versatile,
Pinatex has undergone tests for various qualities like abrasion resistant, tear strength
and colour fastness. It has a texture similar to leather and is resilient to wrinkling and



piling. It is also resilient towards moths and mildew but may suffer reduced longetivity
when exposed directly to UV rays and sunlight.

Here is the step by step of the production of Pinatex :

1.

The initial step is decortication. Farmers mechanically extract fibers from the pineapple
leaves.

The leftover biomass is then transformed into natural fertilizer or biofuel, making it an
additional income source.

The rest of the pineapple fibers are washed and dried.

The fibers are processed where enzymes are used to eliminate gum or pectin from the
fibers. This makes the material soft and breathable.

The fibers are then felted through thermal, mechanical and chemical procedures. This
forms a non-woven mesh.

The fibers are then sent to Spain to receive a finishing that will give a leather-like
appearance and texture.

The textile undergoes washing, dying and immersion in a petroleum based resin bath
which enhances the durability.

Pinatex is usually collected in rolls by manufacturers as fabric to make garments,
accessories and other leather products.

Pinatex is known to be majorly environmentally friendly. It is PETA approved, eco-friendly
compared to actual leather and helps reduce significant amounts of waste. Since it is not an
animal derived leather, it requires less resources i.e. land, water, chemicals and energy. It also
reduces carbon emissions and pollution. This material does not produce the amount of waste
that comes from animal leather. Another benefit is the usage of the leaves as whole as
pineapple leaves are seen as agricultural waste.

Despite the material’s eco-friendliness, Pinatex is not 100% biodegradable. Even though 80% is
made of pineapple leaves, 20% is made of polylactic acid that is bioplastic material. That 20% is
the coating used on Pinatex, this protective coating uses water as a primary solvent. This
coating is petroleum based thermoplastic are not biodegradable unless designed a specific way.

The process of growing pineapple trees can also present some negative effects on the
environment. The heavy use of agrochemicals pollutes air, water and the soil.

Fashion labels aiming to craft ethical and cruelty free garments usually go for Pinatex.
This material is used for garments such as jackets, coats, blazers, dresses, pants, skirts
and many more. Two examples of fashion labels are Lo Neel which is a French brand



dedicated to vegan clothing and accessories, and No Saints which is a Portugese brand
that aims for animal-free production.

B-Corp

SME Climate Hub
PALF

PETA
OEKO-TEX
Vegan Society

Compare and Contrast
Strengths:
Cotton:

e Soft and comfortable: Cotton is known for its breathability and gentle feel on the
skin.

e Durable: Cotton fabric can withstand regular wear and tear, making it a good
choice for everyday clothing.

e \Versatile: Cotton can be spun into various yarn weights and woven or knitted into
a wide range of fabrics.

e Biodegradable: Cotton is a natural fiber that decomposes readily, making it an
environmentally friendly option.

e Globally available and affordable: Cotton is grown in many countries, making it
readily available and affordable.

e Hypoallergenic: Cotton is a good choice for people with sensitive skin.

e Eco-friendly: Pifiatex is made from pineapple leaf fibers, a waste product of the
pineapple industry. This reduces environmental impact by utilizing existing
resources.

e Durable: Pifiatex is known for its strength and resistance to tearing and abrasion.

e \Water-resistant: Pifatex has natural water-resistant properties, making it suitable
for items like bags and shoes.

e Unique texture: Pifatex has a distinctive texture that adds visual interest to
clothing and accessories.



e Ethical alternative to leather: Pifiatex is a cruelty-free and vegan alternative to
leather.

Weaknesses:
Cotton:

e High water consumption: Conventional cotton production requires a significant
amount of water, which can be unsustainable in certain regions.

e Pesticide use: Conventional cotton farming often relies on heavy pesticide use,
which can harm the environment and human health.

e Shrinkage: Cotton can shrink when washed and dried, especially if not
pre-shrunk.

e \Wrinkles easily: Cotton fabrics can wrinkle easily, requiring ironing or steaming to
maintain a crisp appearance.

e Not as breathable as other natural fibers:Cotton is not as breathable as linen or
hemp, which can make it uncomfortable in hot weather.

e Ethics: Cotton farming can be associated with labor exploitation and unethical
practices. Choosing certified organic cotton can help ensure that workers are
treated fairly and cotton is grown sustainably.

e Limited availability: Pifiatex is a relatively new material and is still less readily
available than cotton.

e Higher cost: Pifiatex is generally more expensive than cotton due to its limited
production and specialized processing.

e Not as breathable as cotton: Pifatex's water-resistant properties can make it less
breathable than cotton, especially in hot weather.

e Not yet widely recycled: While Pifatex is biodegradable, there is currently no
established system for recycling it into new products.

e Less versatile: Pifatex is primarily used for leather-like applications and may not
be suitable for all types of garments or fabrics.

Where one does better than the other:

e For everyday clothing: Cotton's affordability and comfort make it a good choice
for everyday clothing like t-shirts and underwear.

e For activewear: Pifiatex's durability and water resistance make it a good choice
for activewear like gym accessories and sports bags.

e For eco-conscious consumers: Pifiatex's low environmental impact makes it a
good choice for consumers who are concerned about sustainability.



e For high-end fashion: Pinatex's unique texture and eco-credentials make it a
popular choice for luxury fashion brands. Pifiatex is gaining popularity in the
fashion industry as a sustainable and ethical alternative to leather. It is used for a
variety of garments, including jackets,coats, bags, shoes, and accessories.

e Home textiles: Cotton is also widely used for home textiles due to its softness,
comfort,and affordability, such as bed sheets,towels, curtains, and upholstery.
Pifiatex is also used for home goods, such as furniture, wallets, and upholstery.

e Industrial applications: Cotton is used for various industrial applications, such as
filters, canvas, rope, twine, filters, and insulation. Pifatex is being explored for
various industrial applications,such as automotive interiors and building
materials.

e Medical: Cotton is used in various medical applications due to its sterility and
absorbency. Such as Gauze, bandages,sutures, Cotton balls, swabs,bandages,
diapers.

More pressing environmental considerations:

e \Water consumption: Cotton production is a major contributor to water scarcity in
certain regions. Choosing organic cotton or recycled cotton can help reduce
water consumption.

e Pesticide use: Conventional cotton farming is a major user of pesticides, which
can harm human health and the environment. Choosing organic cotton helps
reduce pesticide use.The production of Pifiatex can still have some
environmental impacts, such as the use of fertilizers and pesticides in pineapple
farming.

e Land use: Cotton farming requires significant land, which can contribute to
deforestation and habitat loss. Choosing Pifiatex can help reduce land use.

e \Waste: The textile industry generates a significant amount of waste. Choosing
durable and long-lasting fabrics, as well as supporting brands that use recycled
materials, can help reduce waste.

Impact for use and reuse:

e Cotton: Cotton fabrics can be easily washed and reused multiple times. However,
they may shrink or fade over time.

e Pinatex: Pifatex fabrics are also durable and can be washed and reused multiple
times. They may require special care instructions, such as hand-washing or dry
cleaning, depending on the specific product.



Here are some additional points to consider:

e Organic cotton is a more sustainable option than conventional cotton.
e Recycled cotton can help reduce waste.
e Blended fabrics can combine the best properties of both cotton and Pifatex.

Findings:

Ultimately, the best choice between cotton and Pifiatex depends on your specific needs
and priorities. If you are looking for an affordable and comfortable fiber for everyday
use, cotton may be the better option. However, if you are concerned about sustainability
and ethics, Pifiatex may be a better choice.

In addition to the above, here are some other findings from the report:

Organic cotton is a more sustainable option than conventional cotton.

Recycled cotton can help reduce waste.

Blended fabrics can combine the best properties of both cotton and Pifatex.

The fashion industry generates a significant amount of waste. Choosing durable
and long-lasting fabrics, as well as supporting brands that use recycled materials,
can help reduce waste.

e There is a growing demand for sustainable and ethical fashion. This is likely to
continue to drive the development of new and innovative materials like Pifatex.
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