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Abstract

World textile fiber demand was 89.8 million tons in 2015 and is expected to grow to
93.7 million tons in 2016. Global demand for textile fibers is driven by population
growth and by economic activity resulting in increasing wealth, particularly in
emerging economies. While this overall trend is consistent across most major fibers,
there are substantial disparities in the demand patterns of natural versus man-made
fiber, with cotton and polyester being the primary protagonists. This paper charts
recent trends and potential opportunities relevant to cotton fiber utilization in con-
ventional and non-conventional textile products.
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1. Introduction

Cotton’s success as a crucial raw material for the textile industry is unparalleled among
all natural and manmade fibers. Cotton fibers have been used in virtually all categories
of textiles because they combine physical and chemical characteristics that make them
versatile in processing and desirable in use [1] [2]. In addition, progress in cotton
farming and rapid growth in lint production in response to the surge in fiber demand
since the early days of the industrial revolution have placed cotton on top of the global
textile fiber market for over 200 years [3].

Cotton utilization in textiles is dominated by the clothing sector which consumes
close to two thirds of the lint produced globally, followed by home furnishings then
industrial textiles with less than 10% [4] [5]. Cotton’s competitiveness on the textile
market is continuously impacted by evolution in consumer demand and by rapid de-

velopment in the manmade fiber production sector. In the following sections, we offer a
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statistical review of the historical patterns and current dynamics in the global textile fi-
ber market. We then review the primary uses of cotton textiles in consumer products
based on U.S. market statistics and discuss the related challenges and opportunities

faced by the cotton industry.

2. Cotton’s Market Share

As mentioned above, cotton has for the most part of the last two centuries been the
dominant fiber on the global textile market. Until the 1960s, more than two thirds of all
textile fibers consumed worldwide consisted of cotton [6]. With the advent and rapid
development in petrochemical synthetic fibers driven notably by polyester, cotton’s
market share has declined significantly to under 30% in 2015 [6]. With the growth of
the world’s population, demand for textile fibers is projected to grow at an estimated
3.9% annual average, with an increasing portion of this demand being met by synthetic
fibers. Figure 1 depicts the global demand for textile fibers from 1960 to 2015. Global
demand of all fibers combined was close to 90 million tons in 2015, which corresponds
to a world average of approximately 12.5 kg per capita [6]. Of the total demand, 59.6
million tons consisted of synthetic fibers (manmade non cellulosic) and only 24.8 mil-
lion tons consisted of cotton. This corresponds to a cotton market share of approx-
imately 27%. As shown in Figure 1, these market shares are the result of a consistent
pattern where synthetic fiber demand growth has outpaced that of cotton since 1960.
Thus, cotton’s market share of the world textile fiber market has steadily declined, with
the exception of a notable plateau over the 1980s.

It is also notable that the decline in cotton market share accelerated substantially fol-
lowing the 2008 global recession. While demand for all fibers has plunged during that
period, synthetic fibers recovered much faster than cotton. Indeed, cotton consumption
continued to decline, or at best stagnate, until 2012-13 because of historically high cot-
ton prices (Figure 2) resulting in a trend of fiber substitution in favor of synthetic fibers
[7] [8]. Figure 2 shows clearly the poor price competitiveness of cotton in the years
following 2009-10 when compared to polyester. Polyester is the main competitor as it
represented in 2014 a share of 82% of the synthetic staple fiber market [9].

In addition to price competiveness as illustrated in Figure 2, synthetic fiber produc-
ers have virtually unlimited production capacity and unlimited ability to manipulate fi-
ber properties. On the other hand, cotton is faced with limited farmland and no direct
way of manipulating the naturally occurring and highly variable properties of the fibers
[10] [11]. Therefore, addressing the challenge of interfiber competition by the cotton
industry starts at the production level. In addition to optimizing farming practices, one
path to increasing production with the limited farmland resources is through genetic
improvement of the plant for better yield and fiber quality. Constantly seeking better
yields is important not only to maintain farm operation profitability, but also to satisfy
the fiber demands of a growing world population. In the particular case of cotton, in-
creasing farmland area to meet the rapidly expanding demand for textiles is not a viable

option [12]. Figure 3 shows that the farmland area cultivated to cotton has essentially
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Figure 1. World consumption of major textile fibers and variation of cotton’s market share [6].
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Figure 2. Prices of cotton (Cotlook A Index) and polyester staple fibers from 1960 to 2014 [6].
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Figure 3. Growth in cotton yield and world production with constant farmland area [6].

reached a plateau since 1950 [6]. Considering these limited land resources, cotton va-
rieties with improved yield potential are critical to maintaining growth in cotton pro-
duction and to providing a viable natural fiber alternative to petroleum-based synthet-
ics. Thus, cotton world production has seen a steady long-term growth driven by con-

sistently improving yields since the mid-1940s (Figure 3).

2.1. Cotton Utilization in Conventional Textile Products

As stated above, clothing and home furnishings represent the primary textile uses for
cotton fibers. Those applications consist of primarily woven or knitted textiles and are
collectively referred to as conventional textiles. To illustrate cotton’s competitiveness in
various segments of the textile and apparel market, we examine data compiled by the
United States International Trade Commission which provides detailed annual trade
data relevant to all categories of textile and apparel products [13].

Consumers tend to associate cotton with physical and psychological comfort and fa-
vor it in applications that come in intimate contact with their body and close environ-
ment [14] [15] [16]. Consequently, when considering demand for clothing and home
furnishing applications, cotton’s market share is consistently found to be in excess of
50%. For instance, Figure 4 shows that cotton represented 54% of all articles of apparel
and 56% of home furnishings imported to the U.S. market in 2015.

Within the apparel market, cotton competitiveness varies according to end-use con-
sumer groups and specific product categories (Figure 5). Indeed, cotton filled more
than 80% of the baby clothing demand in 2015, compared to 67% of the men and boy
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Figure 4. Major fiber U.S. market share in apparel (left) and home furnishing.

100%
90%
80%

70%

60%
50%
40%
30%
20%
10%

0%

Babies Men/Boys Women/Girls

Cotton’s market share (%) in major apparel end use consmer groups

Figure 5. Cotton’s apparel market share (%) by major end-use consumer
group; 2015 U.S. imports [13].

apparel demand, and a low 46% of the women & girl market (Figure 5). The large do-
minance of the baby apparel segment is indicative of the image consumers have of cot-
ton as a safe and comfortable natural fiber they trust in their babywear [15] [17] [18]
[19]. On the other end of the spectrum, women’s apparel appears to be a sizeable chal-
lenge for the cotton industry.

Women’s wear makes up 60% of the overall apparel market [20]. In addition to dif-
fering in apparel selection processes, men and women differ in their use of clothing.
The women’s apparel sector is more complex due to ample aesthetic options, with a
broad adherence to fashion trends and a quest for personal differentiation through ap-
parel [20]. Consequently, major products of women apparel tend to represent chal-
lenges for cotton primarily because of aesthetic reasons. Such is the case of the dresses

product category, for example, in which cotton held a meager 20% market share in
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2015 [13]. Men & boys’ apparel categories on the other hand appear to represent a bet-
ter competitive edge for cotton. For both genders, the apparel categories that top the
ranking in terms of cotton market share are bottoms, tops, as well as underwear and
nightwear.

As mentioned previously, home furnishing products represent the second major
market for cotton utilization behind clothing. Figure 6 depicts cotton’s market share in
major home furnishing product categories in a similar way as above. Cotton remains
exceptionally dominant in the bath & kitchen linen category with a market share of
97%. Bed linen follows with 66%, followed by table linen with a 33% market share. At
the other end of the spectrum, cotton appears challenged by synthetic fiber competition
in the blanket and curtain/drapes categories, with a market share of 16% and 14%, re-
spectively.

Based on the market statistics discussed above, cotton continues to thrive in many
conventional textiles that come in close contact with consumers, 7.e, where comfort
and safety come to the forefront of concerns. Such products include babywear, under-
wear and nightwear as well as bath/kitchen linen. Cotton’s natural properties offer un-
paralleled comfort to textile and apparel consumers. Research conducted on multiple
consumer groups worldwide indicates that the comfort consumers associate with cot-
ton is both physical and psychological [14] [15]. Thus, although cotton has been losing
market share of the overall textile fiber demand, it remains the raw material of choice in

textile and apparel applications used as part of consumers intimate environment.
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Figure 6. Cotton’s market share (%) of major categories of home furnishing applications; 2015
U.S. imports [13].
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2.2. Cotton Utilization in Non-Conventional Textile Products

Current and projected market growth in technical and non-conventional textiles, in-
cluding nonwoven products, outperforms that of conventional textiles on a global scale.
Indeed, nonwovens are the fastest growing sector in the textile field in both developed
and emerging markets [21] [22] [23] [24] [25]. According to the Fiber Year Consulting
group [9], nonwovens and unspun textile end-uses represented 10.9 million tons in
2014, up 4.2% from the previous year. Other reports show annual growth rates in the
double-digits for key sectors in emerging markets. For instance, an INDA report [24]
cites a 17% annual growth of China’s nonwoven industry between 2003 and 2008, and a
12% growth rate up to 2013.

Nonwoven materials are increasingly becoming a part of people’s day to day life
worldwide. They are used in applications varying from household and personal wipes
to industrial and automotive materials. Thus, the fast growth evidenced in those market
reports is driven by a combination of factors impacting demand for household goods,
personal care and hygiene products, as well as technical applications such as the con-
struction or automotive sectors [23] [24] [25]. Population and personal income growth
leading to rising standards of living in emerging economies drive demand for nonwo-
vens used in diapers, sanitary napkins, and wipes [23] [24] [25]. In addition, as invest-
ment in infrastructure and construction regains steam after years of economic recession
and slow recovery, demand for geotextiles and nonwoven-based construction compo-
nents has seen a boost [23]. Nonwovens have also been penetrating markets historically
served by woven fabrics because of potential advantages in both cost and performance
[26].

Nonwoven processing technology was once seen by the cotton industry as a tool to
reclaim waste from conventional processing of cotton [27]. For instance, resin-bonded
short cotton waste was proposed for industrial wipes [27]. More recently, use of cotton
in nonwovens became limited to scoured and bleached fibers because greige cotton
represented major processing challenges due to impurities. Bleached cotton is utilized
in the wipes, hygiene and health product category. However, even considering these
applications, cotton’s market share is minute and does not exceed a few percentage
points [28].

While geotextiles and construction materials represent durable structures, the vast
majority of nonwoven products used in household, hygiene and personal care applica-
tions are disposable [29] [30] [31] [32] [33]. The reported market share between dura-
ble and disposable nonwoven products varies according to sources, primarily because
of inconsistent classification of filtration materials [34]. For instance, disposable prod-
ucts accounted for up to 39% of all nonwoven production according to EDANA esti-
mates cited by Kiekens and Zamfir [32]. More recently, Rupp [33] noted that the mar-
ket breakdown is 65% disposable and 35% durable, with the disposable portion growing
at a more sustained rate.

Regardless of the source and specific percentage share, there is broad agreement that

end-of-life disposal and the massive amount of waste that single-use convenience non-
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woven products engender is becoming a key challenge. Indeed, the non-conventional
textile industry is quasi-monopolized by synthetic fibers, particularly polypropylene in
the hygiene market and polyester in durable household, construction and other appli-
cations [25] [29] [30] [32]. This is due to numerous factors including uniformity of
manmade fibers and ease of manipulating fiber properties using additives and pro-
cessing parameters [25] [29] [30] [32]. However, the rapidly growing volume of dis-
posable applications and the lack of biodegradability of synthetic fibers raise concerns
about waste disposal and its environmental impacts. Consequently, there is more and
more interest in using more natural fibers in nonwoven applications because of their
biodegradability and availability from renewable resources.

Thus, growing concern about issues related to waste disposal and product biodegra-
dability is motivating a shift from the use of petroleum based synthetic fibers to natural
fibers in nonwoven products. This shift towards natural fibers has been seen in the au-
tomotive industry, which uses nonwoven materials for boot liners, shelf trim, oil and
cabin air filters, molded bonnet liners, heat shields etc. [35]. In order to promote the
use of environmentally safe products in vehicles, legislatures in the U.S and Europe
have issued special directives to incorporate recyclable and biodegradable fibers in
nonwovens used in automotive components. The directive, which came into effect at
the turn of the century, predetermined the deposition fraction of a vehicle to be 15% for
the year 2005, and gradually to be reduced to 5% for the year 2015 [36]. This new de-
mand has been met by extensive research on incorporating cellulosic fibers in automo-
tive parts and other durable nonwoven- and biocomposite-based engineering materials.
Examples of fibers suggested for such application include commonly known candidates
such as hemp, bagasse, kenaf, and ramie [37] [38], as well as new explorations including
Agave Americana L. and Alfa or esparto grass plant fibers [39] [40] [41] [42].

Cotton has also been evaluated by some studies focusing on durable technical appli-
cations [36] [43]. However, the potential for expanded cotton utilization is more sub-
stantial in hygiene products and other non-durable or disposable applications that
come in close contact with consumers. In addition to biodegradability, cotton’s absor-
bency, softness, comfort and natural feel make it stand as the natural alternative for
Hygiene and next-to-skin applications [30] [32] [44]. Furthermore, consumer behavior
research consistently shows a clear preference by consumers of cotton or “cotton-en-
hanced” products in the applications that generate the massive and fast growing waste
going to landfills, 7e., disposable hygiene and personal care products [30] [32] [44].

In addition to the potential in hygiene products, studies in the early to mid-1990s by
Choi et al. [45] [46] [47] focused on the potential of cotton needle punched nonwovens
as oil spill cleanup aid. The authors investigated the effectiveness of cotton nonwovens
in different blend ratios with polypropylene (100% cotton, 80% cotton/20% polypropy-
lene, 65% cotton/35% polypropylene and 50% cotton/50% polypropylene, and 100%
polypropylene). They found that “partial or complete replacement of synthetic sorbent
with cotton is possible as an oil spill cleanup application” [45]. In a recent flare of in-

terest in this application following the Deepwater Horizon oil spill in 2010, it was sug-
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gested that immature cotton would perform better than mature cotton and improve the
performance features described by Choi et al. [45]. Kiekens and Zamfir [32] examined
needle-punched cotton nonwovens for use in absorbent products and derived equa-
tions modeling absorption parameters as a function of processing conditions (feed rate
and punching rate). More recent studies focused on use of non-bleached greige cotton
to process mechanically entangled nonwovens through needle-punching or hydro-en-
tanglement [28] [48] [49]. Suggested applications include major disposable items such
as personal-care and hygiene products as well as durable or semi-durable goods such as

upholstery and padding inserts for other household textiles [48].

3. Conclusion

Cotton has reigned over the global textile fiber market for the major part of the last two
centuries because it combines a unique set of intrinsic characteristics that make it a raw
material of choice for processors. In addition, cotton enjoys a privileged relationship
with consumers who tend to trust it as a natural and safe choice in sensitive applica-
tions such as babywear and next-to-skin clothing. As a result, cotton continues to thrive
in such applications despite an overall decline of its competitiveness when considering
the global demand for textile fibers. Synthetic fiber growth continues to outpace that of
cotton in other conventional textile applications, and most notably in the non-conven-
tional market served by the nonwoven industry. Nevertheless, continuous research ef-
forts are leading to new opportunities for expanding cotton utilization in those market

segments.
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