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Abstract: Studies in agribusiness and textile industry, both involved with the production of manufacturing fashion presents
insufficient development for new products that could represent water savings or reduction of chemical effluents, making this
production chain a a sustainable business. This paper introduces the colored and organic cotton as an alternative to foster
colored cotton producing farmers and improving the concept of sustainability in the textile sector. Results show that the
increase in the production of colored and organic cotton may result in reduction of water use, and consequent reduction in
the disposal of effluents in nature. As the colored and organic cotton is produced by small farmers, governmental agencies
are required to participate in the effort of improving its production and distribution, providing the needed infrastructure to
meet the increasing business. This action would slowly encourage the reduction of white cotton consumption in exchange for
this naturally colored product. The water used, and consequent polluted discharge in the use of colored cotton in the textile
industry might be reduced by 70%, assuming a reduction of environmental impact of 5% per year would represent expressive

numbers in the next ten years.
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1. Introduction

Worldwide the production of cotton fibers reach
70 million tons per year, occupying near 10% of
arable land, reaching 34 million ha. The consumption
of cotton in the textile fiber chain reaches
24.6 million tons per year transforming into various
garments for apparel, hospitals linen, uniforms, etc.
The textile chain has a turnover of US$ 400 billion
per year (Mapa, 2012). Brazil is the fourth largest
producer of apparel, and it is the world’s fifth largest
producer, with near 30 thousand industries, which
manufactures annually, near 10 billion pieces,
and employing (directly and indirectly) 8 million
workers, representing 16.4% of formal employment
in the country. The sector revenues reached U.S. $
60.5 billion in 2011, representing 3.5% of Brazilian
total GDP, and 5.5% of the manufacturing industry
in the country’s GDP, a growth that exceeded 10%
compared to 2010 (Abit, 2012).

Brazil has the highest productivity rates among
leading cotton producer countries. As a result from
the investigation for almost 20 years of Embrapa
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Cotton (Brazilian Enterprise in Agriculture, a
governmental agency) a genetic seed of colored
cotton was developed, along with special experience
inits production, processing and marketing. Available
in different shades of brown, the agroecological
cotton does not need to be tinted, and because of
that it does not impact either in peoples’ health or
the environment. The cotton cultivated variety was
developed to minimize the use of chemical during
production and processing, being a product that can
be used by the organic market (Table 4, Figure 1).

According to Beltrdo er al. (2009), this production
has been developed mainly in the Northeast of
Brazil, especially in the state of Paraiba and put
Brazil in the global market of organic cotton. To
keep the business at a fair price, however, quality and
reliability of production needs to be dependable for
ensuring the availability of jobs in family farming
(Cartaxo er al., 2008). From 2007, 265,517 bales of
organic cotton were produced in 24 countries, and
global production grew almost 50% per year (Ota,
2009). This paper deals with the production of agro-
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ecological and colored cotton as a real possibility
of sustainable product for Brazilian agribusiness,
showing the benefits in terms of water saving and
effluent reduction in relation to the production of
white cotton, over a period of ten years.

2. Methodology

A literature review was done on the subject of cotton
and colored cotton production. Data were collected
in former studies on the production of colored
and organic cotton including the quantification
of industries’ use of water, quantity and quality of
effluents, and chemicals involved in the various
phases of processing (Galindo ez al., 2001; Sauer,
2002; Beltrao and Carvalho, 2004; Forgiarini, 2006;
Beltrdo etal.,2009; Abit, 2012). Data on sustainability
principles and social responsibility regarding family
farming was also searched (Refosco et al, 2011;
Abreu et al., 2012; Baskaran et al., 2012).

This study was approved by the Ethics Committee
of the Universidade Paulista. The figures obtained
were subjected to a descriptive analysis to present
a projection on possible savings in water use when
colored cotton is used when compared to white
cotton. Reduction of effluent was also accounted
when considering the textile industrial processes.

3. Results and Discussion

3.1. Textile production chain chemical
components output

Fashion production chain is represented by several
industries such as agroindustry and the chemical
industry fueling its main stream (spinning, weaving,
knitting and non-woven materials (Mendes, 2010).
These cotton fibers supply the clothing industry to
cater to the customer for different types of retail, and
this value chain is highly polluting and aggressive
by nature excessive water consumption (Table 3), as
well as by dumping effluents in nature (Table 1).

Studying ten cotton processing textile industries,
Martins (1997) identified the reject the industry
produces. These processes occur at all stages of the
textile industry (manufacturing synthetic fibers and
natural, spinning, weaving and knitting, pretreatment
of fabrics, dyeing, printing, finishing, manufacturing,
retail) (Forgiarini, 2000).

The use of water in the processing phases for
producing 1 ton of knitting is also very high.
Table 2 shows that the reduction on the use of water
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Table 1. Dejects generated in the production process
(source: Adapted from Beltrao et al. (2004); Galindo et al.
(2001) and Martins (1997)).

Phase Components of the dejects

Pre-ironing Humectants, salts, caustic soda, and
peroxide

Ironing Starch and synthetic gums based on
poly-acrylate

Bleaching Humectants, salts, caustic soda,
sequestrates, peroxide and / or chlorine
and neutralizers

Dyeing Colorants, sequestrates, salts, caustic
soda and / or kelp

Stamping Dyes, caustic soda and gums

Washing Detergents

Softening Softeners and sliding

is approximately 70% for processing the colored
and ecologic cotton, as indicated by Baskaran ez al.
(2012).

The study of the chemical processes involved in the
textile industry uses large amounts of water, and
the environment around it becomes contaminated
by chemicals and dyes after the industrial process.
The waste in all its states (solid, liquid and gaseous),
and the operations of bleaching dyeing and finishing
effluents emit various chemical, which can cause
problems for people and the environment when
improperly discarded. The processing of cotton
yarn is also to various processes for transforming
raw materials of the textile articles in a natural
state white, dyed, printed and finished as well as
downsizing, produce polluting effluents. In the
complexity surrounding the textile chain, there are
still wet finishing processes in which prepares the
fabric to be dyed, print by color or design or receive
finishing. Substances such as water, resins, dyes
and surfactants are used in this phase of the process
(Forgiarini, 2006).

The main chemical products and dyes found in
textile effluent are from various origins (Martins,
1997), and the author highlights the most polluting

Table 2. Basic water consumption for producing 1 ton of
processed 1 ton of white cotton (source: the authors).

Water consumption for

processing (1 ton/month) Unit (L/month)
White cotton 30 10°
Colored or ecologic cotton 910°
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Table 3. Basic consumption of chemical products used in usual textile industry and the effluent which pollute the
environment, compared to naturally colored cotton (source: adapted from Galindo et al. (2001) and Martins (1997)).

Chemical Basic consumption Basic Consumption Assumption Effluents
products (t/month) (t/month/year) (av. of 10% t/month) (av. of 10% t/month/year)
Salt 60 720 10° 12 144 10°

Peroxide 8 96 103 1,6 19103

Kelp 15 180 10° 3 36 10°

Acetic acid 3 36 10° 0,6 710°

Other acids 60 720 10° 12 144 10°

Reactive dyes 32 38 10° 0,64 7,680

Sulfur dyes 6.9 82 10° 1,38 16,560

Total 312.2 t/month 1,873 10° 31.22 t/month 374,640

dyes and the most commonly found in the industries
visited for their study. The author indicates that
products, which are derived from sulfur dyes, exhibit
more contaminated effluents, and presents the most
chemicals used in textile production (Table 3).

A projection for the use of mesh chemicals for
producing approximately 1000 tons of textile/month
is projected in table 3.

Representing 25% of the Brazilian industrial sector,
the textile segment of the state of Santa Catarina is
one which somehow neglects the impact this activity
may cause to the environment, producing excessive
amounts of toxic effluents without treatment (Sauer,
2002). Estimation for the use of mesh chemicals for
producing approximately 1000 tons of textile/month
is projected showing a significant number of effluents,
agreeing with Galindo ez al. (2001) and Herrmann
et al. (2011) and representing a significant impact on
environmental contamination and aquatic life. The
authors state that about 1% to 15% of the dyes used
by the textile industries are lost in the dyeing process
and, in overall, released in effluents, These findings

also agree with other authors (Herrmann ez al., 2011),
and table 4 shows data related to this issue.

These results on the reduction of polluted wastewater
and water consumption would be an attractive
argument for improving production of colored and
agroecological cotton, or investing more in research
and development of this product. However, the
government’s investment in new technologies is
primarily directed to large agricultural enterprises,
leaving the small farmers with little if none support.

Table 4 shows the use of water and waste dumped in
nature in the past ten years, during the production of
cotton. The production of cotton designed with the
same consumption for the next 10 years is shown in
table 5. Data on table 6 show cotton production with
a reduction of 5%, which would be a possibility of
increasing production of colored cotton, reducing
water usage, and also projecting 5% reduction in
waste over the next ten years.

In table 6, it can be observed the development of the
next ten years, from one production of white cotton
5% lower than expected, which could be transformed

Table 4. Total of production, water consumption and chemical effluents in ten year ago with cotton production (source:

IEMI (2012); Mapa (2012)).

Production H,0 Consumption Chemical Effluents

Year 1000 tons 1000 tons 1000 tons

2000/2001 1.511 543.960 10° 566.081.10°

2001/2002 1.245 448.200 10° 466.426. 10°
2002/2003 1.365 491.400 10° 511.383. 10°
2003/2004 2.099 755.640 10° 786.369. 10°
2004/2005 2.129 766.440 10° 797.608. 10°
2005/2006 1.038 373.680 10° 388.876. 10¢
2006/2007 1.524 548.640 10° 570.951. 10°
2007/2008 1.602 576.720 10° 600.173. 10°
2008/2009 1.411 507.960 10° 528.617. 106
2009/2010 1.194 429.840 10° 447.320. 10°
2010/2011 2.052 738.720 10° 768.761. 10°
Total 17.170 6.181.200 10° 6.432.568. 10°
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Table 5. Projection, water consumption and chemical
effluents in next ten years (source: adapted IEMI (2012),
Mapa (2012)).

H,0 Chemical

Projection Consumption  Effluents

Year 1000 tons 1000 tons 1000 tons
2011/2012 2.155 775.800 10° 807.349 10°
2012/2013 1.563 562.680 10° 585.562 10°
2013/2014 1.543 555.480 10° 578.069 10°
2014/2015 2.309 831.240 10° 865.043 10°
2015/2016 2.504 901.440 10° 938.098 10°
2016/2017 1.912 688.320 10° 716.311 10°
2017/2018 1.892 681.120 10° 708.818 10°
2018/2019 2.658 956.880 10° 995.793 10°
2019/2020 2.853 1.027.080 10 1.068.847 10°
2020/2021 2.261 813.960 10° 847.061 10°
2021/2022 2.241 806.760 10° 839.568 10°
Total 23.891 8.600.760 10° 8.950.524 10°

in cotton production and organic colored. It can also
be noted the result in the reduction of water use of
70% (for these 5% less), and also assume a drop of
5% per year in the fall of effluents dumped in nature
in the same period (Mapa, 2012).

The intensive use of the raw material for textile
industries (Damiano, 2003), and the increasing
interest by consumers in the use of green products
(Demir et al., 2010), has led to the augment in the
research on colored fibers. The focus has been mainly
to reduce the use of dyes, as it is a carcinogenic
material (Ramalho ez al., 2010). However, the colors
of the fibers influence the technological nature

Table 6. Next 10 years with production 5 percent of
colored and organic cotton and suppose reduction in use
of water and 5% reduce year per year in chemical effluents
(source: adapted IEMI (2012), Mapa (2012)).

Chemical
Consumption Effluents (mil/t)
Projection H,0 Reduction of 5%

Year 1000 tons Reduce 70% per year
2011/2012  2.047 736.918 10° 766.888 10°
2012/2013  1.484 534.238 10° 555.965 10°
2013/2014  1.465 527.398 10° 548.847 10¢
2014/2015  2.193 789.478 10° 821.585 10°
2015/2016  2.378 856.078 10° 890.893 10°
2016/2017  1.816 653.758 10° 680.346 10°
2017/2018  1.797 646.918 10° 673.228 10°
2018/2019  2.525 908.998 10° 945.966 10°
2019/2020  2.710 975.598 10° 1.015.274 10°
2020/2021  2.147 772918 10° 804.352 10°
2021/2022  2.128 766.078 10° 797.233 10°
Total 22.690 8.168.384 10° 8.500.581 10¢
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of the final product (Carvalho and Santos, 2003).
According to Pan et al. (2010 ) genotypes, with
colored fibers produce a higher amount of wax,
which has a negative effect on the production of
cellulose, reducing the quality of the fibers produced.

For these reasons, search the cotton fiber color shifts
to other regions not only in Northeast Brazil and
Embrapa Cotton led researchers to Parana, because
of the recent price increases of the product on site
(Bellettini, 2011). The researchers sought to examine
technological features of colored cotton with the
potential to be grown in the northern State of Parana,
and according to the methodologies used, the colored
cultivars obtained inferior in length (uniformity
index and short fiber length and strength).

A study of Carvalho ez al. (2005) also shows that the
average colored cotton is 10% lower than white, as
well as the characteristics of its fibers, are inferior.
The author showed that genetic selection for stronger
color intensity may results in negative effects on the
fiber. Limited results on this subject are due to lack
of studies using the colored cottons, which has been
subjected to intense research and development as it
occurred with the white fiber. Table 7 presents the
chronological steps towards the development of the
colored cotton in Brazil. There are cultivars being
planted in the Northeastern of Brazil, in the state
of Paraiba, in small family farms. Figure 1 shows
various kinds of colors cotton fibers.

Fashion has been innovative in the use of synthetic
fibers (composed by artificial, natural and mixed),
but these innovations do not necessarily translate
into environmental concerns. They only combine
changes in relation to the style, the design, the
artificial tissues, adding unique features for use

Table 7. Timeline of the development of colored fibers
from 2001 to 2010 (source: Adapted from Beltrdo e
Carvalho (2004), Embrapa Algodao (2012)).

Year Event

2000  Development of the variety BRS 200 Marron

2001  Fiber color begins commercial scale in Paraiba
state by small farmers

2001  Fiber color reaches 30 to 40% higher price per
pound relative to white fiber in 2002

2002 Development of the variety BRS Verde

2002  Cultivation of organic fiber begins (without
chemicals or fertilizers)

2002  Fiber color reaches 200% higher price per pound
relative to white fiber

2005  Development of the variety BRS Rubi

2010  Development of the variety BRS Topazio
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Figure 1. Colorful cotton fibers produced from the manual choice of seedlings. The colors vary according to the planting
site (source: Embrapa Algodao (2012)).

by health, sports and leisure, being supported by
the chemical industry, electronics and even by
nanotechnology. One feature that has been noted is
the increasing use of chemical fibers at the expense
of natural fibers, which have as a consequence more
pollutants in industrial processes. The chemical fiber
represented 62% of total consumption in 2006 to
39% in 1970, 44% in 1980 and 48% in 1990 (Garcia,
2009; Mariano, 2011).

A study of socially responsible consumption of
clothing by Norum and Ha-Brookshire (2011)
examined the effect of fiber origin, method of
production and the price in consumer preference for
cotton clothing in the USA. Results showed that the
price appeared as the most important criteria for the
purchase of cotton products (58.5%), transparency
(30%) and fibers grown with sustainable methods
were cited by only 11.5% of survey

3.2. Sustainability on fashion/apparel supply
chain

Sustainability concepts have been discussed
worldwide in several areas of knowledge and
industrial production (Baskaran er al, 2012; Gri,
2010; Mariano, 2011, Wced, 1987). The annual
global sales of organic cotton products, for example,
grew by over 40% between 2001 and 2009 (Ota,
2009).

The agroecologic cotton is produced in sustainable
systems, with proper management and protection
of natural resources, without the use of pesticides,
genetically modified organisms, chemical fertilizers
or other inputs harmful to human health, animal and
the environment (Beltrao ez al., 2009, Cartaxo et al.,
2008). The cotton prices are defined internationally
by the yarn quality which are related to the plant
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fibers, their length and reflectance. Produced under
irrigation, cultivars with medium length fiber, cotton
is not naturally white, and that makes the fiber is
white and chemical methods are highly polluting,
with bleaching products. If not for the action of
man, there would be this level of whiteness in cotton
yarn (Embrapa Algodao, 2012). There is a mutation
of the cotton plant which makes possible the
production of colored cotton. This production avoids
dyeing process and saves water. The procedure was
developed by Embrapa Cotton, Brazilian government
agency which is specialized in technology transfer,
and support family farming.

Being organic or with conventional management
grown cotton plants (not genetically modified) are
certified to be produced without the use of synthetic
chemicals, the cultivation of cotton colored fiber
in the Northeast of Brazil through family farming
has developed in former years. It also modified the
behavior of farmers, seeking more efficient ways
of producing with reduced waste and avoiding
chemicals. The farmers also get a good price on
colored cotton, when compared to white fiber
(Carvalho et al., 2011). Thus, these products have
attracted the attention of companies who care about
environmental problems, valuing the clothing
business and adding more value to the finished
product (Refosco ez al., 2008).

The yarns produced from naturally colored fiber,
undergoes fewer chemical processes, and it does
not pollute the environment, besides representing
a decrease of about 70% in the use of water, in
the finishing process of the fabric. Currently, the
social point of view, this production presents itself
as a source of income for about a thousand farmers
from the states of Paraiba, Pernambuco, Rio Grande
do Norte and Ceara. No transgenic techniques are
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used in this development (Embrapa Algodao, 2012).
A study by Embrapa Cotton, which analyzes the
performance of commercial BRS Brown, a research
of over 15 years in the field and the laboratory,
showed that the technological characteristics of
fiber and yarn are produced to meet the processing
improvement (Organic Cotton, 2008; Refosco et al.,
2008; Mariano, 2011).

4. Final Remarks

Apparently 5% reduction in the production of white
cotton, reverted to the production of organic cotton
and colored, seems to represent little economy in
every way, even to the general development of the
country. Instead, a production of only 5% organic
cotton and colorful world, could represent a drive
revenue in small areas of family farming, spinning
craft, producing handmade clothes and many other
possibilities as objects of decoration and fashion
accessories.

Furthermore, the water savings produced by this
5% of color cotton production and organic represent
at least 70% total water used. Assuming that the
development of the chemical industry would provide
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Getting into the era of sustainability has been a
requirement for large companies that want to stay
in business. The agroecological production of
cotton is the embryo of an idea that could have an
effect on this business network that moves millions
worldwide. It still could provide Brazil the pioneer
in this area, and improve the income of small and
medium farmers, processing companies and clothing
making, the entire chain of fashion.

The general awareness of people cause this change
and new deeper studies on economic feasibility of
production on a larger scale and colorful organic
cotton, which is not yet available, one will be a
pressing need to be addressed in future work on the
topic.

Acknowledgements

The authors wish to thank Capes, for the support of
this study.

Abit. Associagdo Brasileira da Industria Téxtil. (2012). Available at www.abit.org.br. Accessed on april 2012.

Abreu, M.C.S. de, Castro, F. de, Soares, F. de A., Silva Filho, J.C.L. da. (2012). A comparative understanding of corporate social responsibility
of textile firms in Brazil and China. Journal of Cleaner Production, 20(1): 119-126. doi:10.1016/j.jclepro.2011.08.010

Baskaran, V., Nachiappan, S., Rahman, S. (2012). Indian textile suppliers’ sustainability evaluation using the grey approach. International
Journal of Production Economics, 135(2): 647-658. doi:10.1016/j.ijpe.2011.06.012.

Bellettini, S., Santos, K.H. dos, Bellettini, N.M.T., Miglioranza, E., Chimbo Junior, A., Silva, D.P. da, Carvalho, FK., Nagashima, G.T. (2011).
Caracteristicas Tecnoldgicas de Fibra de Algodao Colorido no Parand. 8° Congresso Brasileiro de Algodédo & | Cotton Expo 2011, Séo
Paulo, 2011. pp. 704. Evolugdo da cadeia para construcdo de um setor forte: Anais. Campina Grande, PB: Embrapa Algodao, 2011.
pp. 701-705. (CD-ROM). Available at http://ainfo.cnptia.embrapa.br/digital/bitstream/item/51240/1/FIT-069Poster.225.pdf. Accessed

on april 2013.

Beltrdo, N.E.M., Carvalho, L.P. (2004). Algodéo Colorido no Brasil, e em Particular no Nordeste e no Estado da Paraiba. Campina Grande, PB.
ISSN 0102-0205. Agosto, 2004. Available at http://ainfo.cnptia.embrapa.br/digital/bitstream/CNPA/16943/1/D0C128.PDF. Accessed

on april 2012.

Beltrdo, N.E.M., Silva, C.A.D., Suinaga, FA., Arriel, N.H.C., Ramalho, F.S. (2009). Algodéo agroecoldgico: opgéo de agronegdcio para o Semi-

drido do Brasil. Campina Grande: Embrapa Algodao.

Cartaxo, W.V., Guimardes, F.M., Soares, J.J., Beltrdo, N.E.M. (2008). Potencialidades da producéo de algodéo pela agricultura familiar do
Nordeste. Embrapa. Centro Nacional de Pesquisa de Algodéo. Documentos 202. Campina Grande, PB.

Carvalho, L.P., Andrade, F.P., Silva Filho, J.L. (2011). Cultivares De Algodéo Colorido No Brasil. Rev. Bras. OI. Fibros., 15(1): 37-44. Available
at http://www.alice.cnptia.embrapa.br/bitstream/doc/910145/1/488rbof15127362011.pdf. Accessed on july 2014.

Carvalho, L.P,, Barroso, PA.V., Santos, J.A.T., Alves, H.S. (2005). Sele¢do massal e porcentagem de fibra em cultivar de algodoeiro colorido.
Pesquisa Agropecudria Brasileira, 40(9): 895-898. Available at http.//www.scielo.br/pdf/pab/v40n9/a09v40n9.pdf. Accessed on april

2013.

Carvalho, L.P., Santos, J.W. (2003). Respostas correlacionadas do algodoeiro com a selecdo para a coloragao de fibras. Pesquisa Agropecudria
Brasileira, 38: 79-83. Available at http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0100-204X2003000100011&Ing=en.

Accessed on april 2013.

Int. J. Prod. Manag. Eng. (2014) 2(2), 85-91

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International


http://www.abit.org.br
http://dx.doi.org/10.1016/j.jclepro.2011.08.010
http://dx.doi.org/10.1016/j.ijpe.2011.06.012
http://ainfo.cnptia.embrapa.br/digital/bitstream/item/51240/1/FIT-069Poster.225.pdf
http://ainfo.cnptia.embrapa.br/digital/bitstream/CNPA/16943/1/DOC128.PDF
http://www.alice.cnptia.embrapa.br/bitstream/doc/910145/1/488rbof15127362011.pdf
http://www.scielo.br/pdf/pab/v40n9/a09v40n9.pdf
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0100-204X2003000100011&lng=en
http://creativecommons.org/licenses/by-nc-nd/4.0/

Textile industry can be less pollutant; introducing naturally colored cotton

Damiano, V.B. (2003). As industrias de materiais lignoceluldsicos em busca de tecnologias amigas da natureza. Revista UNORP, 3(2): 49-61.

Demir, A., Ozdogan, E., Osdil, N., Gurel, A. (2010). Ecological Materials and Methods in the Textile Industry: Atmospheric-Plasma Treatments
of Naturally Colored Cotton. Journal of Applied Polymer Science, 119(3): 1410-1416. doi:10.1002/app.32575

Embrapa Algodéo. (2012). Informag@es diversas sobre Algoddo e Algoddo Colorido. Available at http://www.cnpa.embrapa.br/. Accessed
on april 2012.

Forgiarini, E. (2006). Degradacéo de Corantes e Efluentes Téxteis PelaEnzima Horseradish Peroxidase (HRP). Dissertacdo de Mestrado do
Programa de Pés—Graduacé&o em Engenharia Quimica do Centro Tecnoldgico, da Universidade Federal de Santa Catarina. Floriandpolis
— Santa Catarina.

Galindo, C., Jacques, P, Kalt, A. (2001). Photooxidacao of the phenylazonaphtol AO20 on TiO,: kinetic and mechanistic investigations.
Chemosphere, 45(6-7): 997-1005. http://dx.doi.org/10.1016/50045-6535(01)00118-7

Garcia, R, Oliveira, A, Madeira, P. (2009). BNDES. Banco Nacional de Desenvolvimento Social. Projeto PIB Perspectivas do Investimento no
Brasil. Documento setorial: textil, vestudrio e calgados. Available at http://www3.eco.unicamp.br/neit/images/stories/arquivos/06_ds_
benssalario_textil_vestuario_calcados.pdf. Accessed on july 2014..

GRI. Global Reporting Initiative. (2010). G3 Sustainable Reporting Guidelines. Available at http://www.globalreporting.org/. Accessed on april
2012.

Herrmann, J.M., Vautier, M., Guillard, C. (2001). Photocatalytic degradation of dyes in water: case study of indigo and of indigo carmine.
Journal of Catalysis. 201(1): 46-59. doi:10.1006/jcat.2001.3232

IEMI. Instituto de Estudos de Marketing Industrial. (2012). Brasil Téxtil 2012. Available at http://www.iemi.com.br/biblioteca/textil/brasil-
textil-2011/. Accessed on march 2013.

MAPA. Ministério da Agricultura, Pecudria e Abastecimento. (2012). Available at http://www.agricultura.gov.br/vegetal/culturas/algodao.
Accessed on april 2013.

Mariano, M. (2011). Brasil é hoje o tnico player téxtil mundial fora da Asia. Relatério Brasil Téxtil. Apoio do Texbrasil - Programa de
Exportacdo da Industria da Moda Brasileira desenvolvido com a Apex-Brasil. Relatdrio setorial anual produzido pelo Instituto de Estudos
e Marketing Industrial (IEMI), Associacdo Brasileira da Industria Téxtil e de Confeccdo (ABIT). Textilia. 18/10/2011. Available at http://
www.textilia.net/materias/ler/textil/conjuntura/brasil-_e_hoje_o_unico_player_textil_mundial_fora_da_asia. Accessed on june 2012.

Martins, G.B.H. (1997). Praticas Limpas Aplicadas as Industrias Téxteis de Santa Catarina. Dissertacdo de Mestrado em Engenharia de
Produgdo da Universidade Federal de Santa Catarina. Available at https://repositorio.ufsc.br/handle/123456789/77280. Accessed on
july 2014,

Mendes, FD. (2010). Um estudo comparativo entre as manufaturas do vestudrio de moda do Brasil e da India. Tese de doutorado.
Universidade Paulista. S&o Paulo: 2010.

Norum, P.S., Ha-Brookshire, J.E. (2011). Consumer Trade-Off Analysis and Market Share Estimation for Selected Socially Responsible Product
Attributes for Cotton Apparel. Clothing and Textiles Research Journal, 29(4): 348-362. http://dx.doi.org/10.1177/0887302X11425956

Organic Cotton Farm And Fiber Report. (2008). Organic Exchange.
OTA. Organic Trade Association. (2009). Associagdo do comércio organico.

Pan, N.Z., Sun, D., Sun, J., Zhou, Z., Jia, ., Pang, B., Ma, Z., Du, X. (2010). Effects of fiber wax and cellulose content on colored cotton fiber
quality. Euphytica, 173(2): 141-149. doi:10.1007/510681-010-0124-0

Ramalho, F.S., Azeredo, T.L., Fernandes, F.S., Nascimento Junior, J.L., Malaquias, J.B., Nascimento, A.R.B., Silva, C.A.D., Zanuncio, J.C.
(2010). Food intake and utilization of Alabama argillacea (Hubner) (Lepidoptera: Noctuidae) fed on cotton cultivars with colored fibers.
Journal of Pest Science, 84(2): 199-205. doi:10.1007/s10340-010-0341-2

Refosco, E., Mazzotti, K., Sotoriva, M., Broega, A.C. (2011). O novo consumidor de moda e a sustentabilidade. VIl Coldquio de moda.
Universidade do Minho. Portugal. Available at http://hdl.handle.net/1822/14946. Accessed on april 2013.

Sauer, T. (2002). Degradacéo fotocatalitica de corante e efluente téxtil. Dissertagdo apresentada ao Curso de Pds-Graduagao em Engenharia
Quimica do Centro Tecnoldgico da Universidade Federal de Santa Catarina. Floriandpolis, SC. Available at https://repositorio.ufsc.br/
handle/123456789/83511. Accessed on july 2014..

Weed. (1987). Our Common Future. Oxford: Oxford University Press, 1987.

Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Int. J. Prod. Manag. Eng. (2014) 2(2), 85-91 | 91


http://dx.doi.org/10.1002/app.32575
http://www.cnpa.embrapa.br
http://dx.doi.org/10.1016/S0045-6535(01)00118-7
http://www3.eco.unicamp.br/neit/images/stories/arquivos/06_ds_benssalario_textil_vestuario_calcados.pdf
http://www3.eco.unicamp.br/neit/images/stories/arquivos/06_ds_benssalario_textil_vestuario_calcados.pdf
http://www.globalreporting.org
http://dx.doi.org/10.1006/jcat.2001.3232
http://www.iemi.com.br/biblioteca/textil/brasil-textil-2011
http://www.iemi.com.br/biblioteca/textil/brasil-textil-2011
http://www.agricultura.gov.br/vegetal/culturas/algodao
http://www.textilia.net/materias/ler/textil/conjuntura/brasil-_e_hoje_o_unico_player_textil_mundial_fora_da_asia
http://www.textilia.net/materias/ler/textil/conjuntura/brasil-_e_hoje_o_unico_player_textil_mundial_fora_da_asia
https://repositorio.ufsc.br/handle/123456789/77280
http://dx.doi.org/10.1177/0887302X11425956
http://dx.doi.org/10.1007/s10681-010-0124-0
http://dx.doi.org/10.1007/s10340-010-0341-2
http://hdl.handle.net/1822/14946
https://repositorio.ufsc.br/handle/123456789/83511
https://repositorio.ufsc.br/handle/123456789/83511
http://creativecommons.org/licenses/by-nc-nd/4.0/




