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ABSTRACT
Prosperity leads to extravagance. With economic development and escalating purchasing power of
consumers and expanding manufacturing sectors, demand for textiles and apparel are mounting day by day.
No doubt it boosts economies of nations, yet at the same time results in loads of textile waste to
unprecedented levels which is categorized into Pre-consumer & Post-consumer textile waste. This surge
Socio-economic and environmental problems, while it will be converted into an opportunity by adopting
Circular Economy in Textiles manufacturing, which is virtually missing from many economies of the world,
especially from Indian Economy that's why a primary based exploratory research was conducted in India
with 260 samples that were collected from selected cities of Indiato explore quantity, reasons and methods
used to dispose off Post-consumer textile waste. It identifies consumers' awareness and inclinations towards
Circular Economy. The outcome depicts that an average consumer discards (most often donate) around 6
pieces in a year with limited options. Their ignorance, absence of alternative options and lack of government
role worsens the situation. The study has strong implications, generating awareness for the Circular
Economy and attracting entrepreneurs and Nations Government to frame policies and provisions that would
encourage investment on plants, technology and training on Circular Economy. This study would definitely
open avenues for small & Medium scale entrepreneurs, generate employment and above all produce
sustainable textiles and create a sustainable environment via Circular Economy.
KEYWORDS:Circular Economy; Post-Consumer textile Waste; Textiles Waste management; Circular Textiles
Economy; Sustainable Environment.
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INTRODUCTION
The textile industry is a significant contributor in
different economies of the world interms of trade,
employment, investment and revenue this can be
easily seen by the size of the global apparel
market which is 1685 billion USD in 2015
(Statista, 2018; Walter, et al., 2019).This convert
textile industries into complex and polluting
industries, Complex because they encompass a
long and variegated production of textile
products,
textile
manufacturing,
garment
making, distribution and disposal (Prerna &
Charu, 2018) and Polluting because they use
adverse effects, whereas this needs to be recycled
or up-cycled like other toxic or nontoxic and
harmful liquid or solid waste (Prerna & Charu,
2018). This state of affairs highlights the need of
textile recycling. Recycling of textile not only bring
environmental and ecological advantages but also
brings many other benefits of a socio-economic
nature because every phase of the life cycle of
textile waste recycling (i.e. collection, sorting,
transport, recycling) generates employment and
gives opportunities for small or medium
businesses (Cuc and Vidovic, 2011; Zamani,
2014).More often, textile recycling is considered
not as an end in itself, but as a way to implement
the Circular Economy, i.e. a closed loop
production system. It might become one of the
keys that help companies in the process of moving
towards sustainable business. Textile recycling
reduces the cost of textile manufactured
products, depending on recyclable materials
being a low-cost and efficient alternative with no
or little environmental impact (Walter, et al.,
2019).
This study is conducted in India because Indian
textiles industry boasts of its rich heritage and
forms a leading sector in Indian economy.
2018-19 data reflects that the industry is
estimated at approximately 150 billion $ (Indian
Textiles Report- Feb, 2020), contributes 7% to the
industrial output, 2% of the GDP, 15% of the total
export earnings and employs more than 45
million people directly (Ministry of Textiles, Annual
Report 2018-19). With economic prosperity, textile
consumption has touched new records, resulting
in loads of textile waste to unprecedented levels.
In addition to socio-cultural factors, fashion also
adds up to the ever-increasing antiquated stocks.
As per Indian Textiles Journal 2011data, more
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vastquantity of water, chemicals and pollute
ecosystem (Boström and Micheletti, 2016).
Textile or Apparel consumption has increased
intensely over the last few decades, leading to the
intense increase in textile waste in most cities of
the world (Bukhari et al., 2018). This is due to the
unawareness of many consumers about
sustainable consumption and disposal methods
of textiles (Mo et al., 2009). The ineffective
disposal methods of textiles are gradually a
serious problem in many parts of the world
(Birtwistle and Moore, 2007; Chen-ke, et al.,
2019)because it increases the quantity of textile
waste
which
has
variou
than one million tons textiles are disposed per
annum based on estimates with significant
contribution from the household sector (Mitali,
2019).
A. Textile Waste
Waste is simply garbage which consists of
everyday rejected items, likewise textile waste is
an unusable clothes or material that is
considered useless by the owner. Pragmatically,
textiles waste is being influenced successively by
its production and consumption activities, which
is categorized as Pre-consumer & Post-consumer
textile waste (Agrawal&Sharan, 2015; Bairagi,
2014).
Pre-consumer textile waste
Pre-consumer
textile
waste
also
called
post-industrial waste/ manufacturing waste, this
waste is produced either on various steps of the
distribution chain before the final product reaches
the consumer or it is generated during the process
of production from spinning and weaving to
cut-make-sew operations.It includes garment
cutting excess, yarn waste, trimmings, end of rolls
print trials, production surplus and errors in dye
lots (Kapila & Dhillon, 2019; Berthon, 2016). “On
an average, around 15% of fabric used in garment
production is discarded and wasted in the process
which contributes to post-industrial waste”
(Beitch, 2015; GUPTA, 2018).
Post-consumer textile waste
Post-consumer textile waste, also called dirty
waste and household waste because it is
generated by consumers at household level. It
includes clothing, household articles or anything
that is made up from manufactured textile that
the
owner
decides
to
discard.
These
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clothing/articles are being rejected in view of
either they get damaged, run out of fashion or
worn out (Kapila & Dhillon, 2019; Berthon,
2016).The discarded can also be at times given for
further use through charity deeds sometimes
given to charities but more typically they are
disposed off into the trash and end up laying in
municipal landfills (GUPTA, 2018).
These two levels surge textile waste adding hugely
to environmental problems (Dobilaite, et al.,
2017)because, production of textiles includes vast
use of energy, water and chemicals, direct CO2
emissions and solid waste (Resta, et al., 2016). The
intensity of their ecological footprint varies
depending on the stages of the textiles or clothing
product life cycle (Koszewska, 2018).
B. Circular Economy
Circular economy is a concept that changes the
production process, reduces the use of virgin raw
material in production (Snoek, 2017) and provides
significant economic benefits (Vasileios, et al.,
2015) because it converts waste into a useful raw
material by recycling it (Fashion, 2018). Besides, it
contributes towards the sustainability of
environmentand society because of its circular
approach
i.e.
produce-use-dispose-repair-regenerate-reuse
(Cyberpac, 2013).It also brings sustainability in
production processes which will lead to various
socio-economic advantages not only in industries,
but in societies too (Agrawal&Sharan, 2015;
Walter, et al., 2019).
The reuse and recycling of textiles might be
considered as a way to socio-economic benefits
and a source of boosting a nation‟s economy (Cuc
and Vidovic, 2011).A report commissioned by the
European Union, consultancy firm McKinsey
estimates that the conversion into a circular
system possibly will generate a net economic
benefit of €1.8 trillion by 2030 (McKinsey, 2015).
Recently, Club of Rome reports have concluded
that the circular economy would deliver
socio-economic benefits in the form of higher
energy efficiency, reduced carbon emissions and
the creation of employment in the EU (Wijkman &
Skånberg, 2016).In economic system like textile
industries, fiber and fabric recycling is fully
implemented with the objective to reduce
resource needs (water, fossil fuels, chemicals) and
to create new jobs in the collecting, sorting and
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recycling of clothing (Ellen McArthur Foundation,
2017; Walter, et al., 2019)
Post-consumer textile waste management has
been an area of concern, which seeks immediate
attention to tackle pollution issues (Xu, et al.,
2019; Bukhari, et al., 2018) and efficiently convert
waste into a useful raw material which can be
reused in fabricating fresh textile (Assmuth, et al.,
2011; Vasileios, et al., 2015; Dahlbo, et al., 2017;
GUPTA, 2018.) and no doubt also helps in
adopting Circular Economy that promotes Repair,
Regeneration and Reuse of products instead of
using traditional Linear Economy which means
Produce-Use-Dispose (Geissdoerfer, 2017; Mitali,
2019). According to the Mitali, 2019 report,like
others in the world, the textile industry is the third
largest cause of waste generation in India after
paper, plastic and compost waste. Despite this,
concept of circular economy is nearly absent in
Indian textile industry. Recycling of textiles was
done as a domestic craft in India like making rugs,
mats, bags, wipes and dusters etc. from unwanted
or used clothes (Bairagi, 2014; PRERNA & CHARU,
2016).The market that follows a circular economy
is the one in Panipat wherein they recycle
woollens and turn them into blankets but China
performs much better in terms of variety and cost
(Minter, 2018). The other unit is in Tamil Nadu “A
Finnish company turns trash into fashion
business, transforms leftover fabrics & used
clothing into new and usable pieces of clothing”
(Esha, 2016) but these practices are not enough
compared to the volume of textile waste creation.
The poor adoption of Circular Economy is due to
lack of awareness among Indian consumers and
producers, as well as dearth of government‟s
initiatives (PRERNA & CHARU, 2016).
The study confines its scope to the consumers of
top 5 populated cities of India namely Mumbai,
Delhi, Kolkata, Chennai and Bangalore with the
objectiveto
examine
the
quantity
of
Post-consumer textiles waste generated by an
individual annually. It identifies the reasons and
methods adopted by consumers to dispose off
their unwanted clothing. It further explores
awareness of consumers regarding Circular
Economy and their willingness to put efforts into
adopting it. The study also measures their opinion
in respect to the challenges and advantages of
adopting Circular Economy.
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THEORETICAL BACKGROUND
A. Pre-Consumer and Post-Consumer textile
waste and its management
There is an upsurge in textile waste (Xu, et al.,
2019) because of fast changing fashion trends or
consumer‟s changing demands (Fashion, 2018;
Lau, 2015) and metamorphoses into various
environmental problems (Dobilaite, et al.,
2017)which need to be managed effectively. The
various
studies
like
Bairagi,
2014;
Agrawal&Sharan, 2015; Dobilaite, et al., 2017
categorize textile waste into two categories i.e.
Pre-consumer textile waste and Post-Consumer
textile waste on the basis of places where it has
been created i.e. at industries and at households
respectively. Bhattacharjee in 2011 outlined four
common ways of textile waste management and
these are: Source Reduction; Recycling; Landfill;
and Incineration.The first two methods are either
to minimize or reuse the textile waste, which is
safe enough, whereas the next two ways produce
leachate, dioxins, heavy metals, acidic gases and
dust particles which are substantially harmful for
humans as well as for the environment. Bairagi
(2014)in his study highlighted the application of
Pre-consumer textile waste and Recycling
practices of Post-Consumer textile waste in India.
Agrawal, R.&Sharan, M. (2015) explain how the
concept of textile waste management helps in
protecting the environment, reduces the cost of
production and provides other monetary benefits
to companies and consumers. Prerna & Charu
(2018) discussed various causes of textile waste
generation and various socio-economic benefits of
this waste management in their study, which will
motivate many start-ups and researchers to work
in this direction.
B. Circular Economy and recycling of textile
The textile industry is considered as one of the
most complex and polluting industry (Chen-ke, et
al., 2019; Boström & Micheletti, 2016; GUPTA,
2018) because all its activities from production to
consumption generates waste and affects the
environment (Dobilaite, et al., 2017; GUPTA, 2018).
Boström & Micheletti (2016) & Chen-ke, et al.
(2019)in their studies gave the reasons why
production and consumption of textile is
environmentally a damaging process as its
production uses vast quantity of water, chemicals
and natural resources and on the other hand
consumption
includes
incompetent
usage
patterns.
Despite
this,
waste
is
ever
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augmentinginmost cities of the world because of
dramatic
expansion
in
clothing
consumption(Bukhari,
et
al.,
2018)
and
unawareness of consumers about the sustainable
consumption & disposal methods (Mo, et al., 2009)
that also fabricate serious problems in many parts
of the world (Birtwistle & Moore, 2007; Chen-ke, et
al., 2019). Millions of tons of textiles waste are
generated every year in the worldwitharound 20
million tons of Pre- and Post-consumer textile
waste generated solely by China annually.
(REDRESS, 2014).
Fletcher (2012), Laitala et al. (2015), and Dahlbo, et
al. (2017),gave directions to reduce adverse
environmental impacts of this waste in phases
and GUPTA (2018)study convince that 5 R‟s of
textile waste management are essential tools to
tackle the concern of textile waste. These are:
rethink, reduce, recycle, reintroduce and reuse.
Ideally, recycling and reuse of textile waste can
trim the use of fresh materials in the production of
new textiles, reducing the use of water, energy,
natural resources and chemicals during the
production (Assmuth, et al., 2011; Dahlbo, et al.
2017). Currently, as the global resources are
shrinking, waste is considered as a resource that
can be globally utilized (Klemeš, et al., 2010;
Almeida, et al., 2013; Govindan, et al., 2014; Bing,
et al., 2015). As a result, recycling is one of the
effective methods to ameliorate the waste
management systems (Klemeš, 2012), to sustain
the environment for future and break into
eco-friendly contexture (Kreiger, et al., 2014;
Sandin & Peters, 2018; Dias, et al., 2018; Polat, et
al., 2018). According to Hamed, J. (2019), natural
resource like cotton are subsiding and textile
industries is leaving no stones unturned to search
substitute for these resources, consequently,
recycling process has been galvanizing significant
attention (Leng, et al., 2018; Li, et al., 2016;
Rahimi & Ghezavati, 2018; Bostanci, et al., 2018).
Circular Economy is a broader concept of which
recycling becomes a part.Boulding, K.(1996)was
among the first authors to express the circular
economy as a „spaceman economy‟ that would
operate by reproducing the initial limited stock of
inputs and recycling waste outputs. This novel
conception alters the production process, reduces
the use of virgin resources as a raw
material(Snoek, 2017)and helps in recycling the
waste to re-enter as a resource in the economy to a
large extent, rather than ending up as a waste

International Journal for Modern Trends in Science and Technology

(Fashion, 2018).According to Vasileios, et al.
(2015) „Circular Economy‟ is catching attention as
a concept at both academic and policy circles, as
circular business models engender significant
economic benefits whichalso explained byWalter,
et al. (2019), in his study entitled- „A review on
socio-economic, environmental and ecological
advantages brought by recycling of textiles‟. FICCI
along with NITI Ayog also made attempts to
address these challenges in India via Circular
Economy Symposium in 2018 (Symposium, 2018).
RESEARCH METHODOLOGY
A. Sample and data collection
The study adopted descriptiveresearch design,
conducted in top 5 populated cities of India and
these are Mumbai, Delhi, Kolkata, Chennai and
Bangalore according to the Census 2011 of India
(Office of the Registrar General and Census
Commissioner, India., 2011). It is primary and
descriptive in nature, used simple questionnaire
to collect the required information and to
illustrate the objective of the study. Online survey
i.e. Google forms were shared on social networking
sites like Facebook, Instagram, WhatsApp and
emails. Non-probability convenient sampling
to 9, 5-point Likert scale is adopted with options: 1
for Never, 2 for Rarely, 3 for Sometimes, 4 for
Often and 5 for Very often. Question 10 and 11
use a 5-point Likert scale where respondents have
to rate each option according to the troubles and
ease, they face while disposing of their textile
waste. It is: 1 for strongly disagree, 2 for Disagree,
3 for Neutral, 4 for Agree and 5 for strongly agree.
Multiple options were given in Question 12 related
to various quantities disposed off by the
respondents.
Section 3 consists of 7 questions (13 to 19), which
enquires about the awareness, advantages and
obstacles of Circular Economy. In question
number 13 to 17 dichotomous options i.e. Yes or
No are given to the respondents and to answer

method has been applied. 350 questionnaires
were distributed, out of which 299 (85.43%) were
received back but after data screening we found
that 39 (11.15%) questionnaires are with missing
frequencies and unengaged responses. Remaining
260 were complete, usable and appropriate for
data analysis, representing the satisfactory
response rate of 74.28% which is appropriate in
context of analysis.
B. Measures
The questionnaire consists of three sections:
Section 1 consists of 6 questions (1 to 6), which
pertains to the demographic factors of the
respondents
like
gender,
age,
education
qualification, family income per year, marital
status and family members. Multiple choice
questions are designed for this purpose.
Section 2 consists of the next 6 questions (7 to 12),
which are associated with the reasons & average
quantity of textile waste, common ways adopted
by respondents to dispose their unwanted,
convenience and challenges they face while
disposing. To answer the questions from 7
question number 18 & 19, a 5-point Likert scale is
used, in which participants rate each option of the
question according to their opinion. It assigns 1
for strongly disagree, 2 for Disagree, 3 for Neutral,
4 for Agree and 5 for strongly agree.
C. Reliability & Validity testing
Nunnally and Bernstein (1994) study suggested
that the Cronbach‟s alpha must be more than
0.70 but Perry, et al. (2004) classified reliability on
the scale basis in their book „SPSS Explained‟ and
suggested that if values of Cronbach‟s alpha is
0.90 – above than it is excellent reliable, if it lies
between 0.70 - 0.90 than it is High reliable, if it
lies between 0.50 - 0.70 than it is Moderately
reliable and if it is 0.50 - Below that is Low reliable

Table 1. Reliability of Questions
Question
No.

201

Questions

Cronbach’s
Alpha

7

Dispose off their clothes because:

0.554

8

Dispose off children clothes because:

0.952
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9

When they have unwanted old clothes, what they did
with them:

0.605

10

Challenges face by them when they want to dispose
off my unwanted or used clothes:

0.811

Convenient ways for them to dispose off their
unwanted or used clothes, if they are provided with
following services in their cities:

0.785

18

They want to adopt Circular economy for their
unwanted and used clothes because:

0.894

19

According to them the obstacles or challenges in
adoption of Circular economy is due to:

Value of Cronbach's Alpha

11

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0

0.952

0.882

0.894
0.811

0.882
0.785

0.605
0.554

7

8

9

10

11

Questions

18

19

Cronbach’s Alpha

Figure 1. Reliability Status of Questions

In order to check internal consistency and scale
reliability, Cronbach‟s alpha was applied to each
question as shown in the above table and figure.
In this study Cronbach‟s alpha lies between 0.554
- 0.952, reflecting the internal consistency and
reliability of questions. Out of 7 questions only 2
questions i.e., no. 7 and 9 shows Moderate
reliability (values 0.554 and 0.605), other 5
questions No. 8, 10, 11, 18 and 19 reflect high
and excellent reliability with values 0.952, 0.811,
0.785, 0.894, 0.882.
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The study is descriptive in nature which uses
statistical tools like Arithmetic Mean, percentage
methods to conclude the results. Data is collected
through questionnaire on the basis of 5-point
Likert scale, dichotomous questions and
multiple-choice questions.
RESULTS AND DISCUSSION
A. Results
Section 1:It consists of 6 questions pertaining to
the demographic factors of the respondents.
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Table 2: Demographic profile of the Respondents
Variables

Gender

Age
(in years)

Educational Qualification

Family Income P.A
(in Rupees: ₹)

Marital status

Family Members

203

Frequency

Percentage

Male

131

50.4

Female

129

49.6

Total

260

100.0

20-35

220

84.6

35-50

24

9.2

50-65

14

5.4

65 & above

2

0.8

Total

260

100.0

Secondary (10th)

2

0.8

Senior secondary (12th)

15

5.8

Graduation

86

33.1

Post-Graduation

116

44.6

Ph.D.

39

15.0

Any other

2

0.8

Total

260

100.0

100,000-250,000 ₹

91

35.0

250,000-500,000₹

55

21.2

500,000-10,00,000₹

36

13.8

10,00,000-Above₹

30

11.5

Prefer not to speak

48

18.5

Total

260

100.0

Married

68

26.2

Unmarried

192

73.8

Total

260

100.0

2-4 Members

113

43.5

5-7 Members

126

48.5

8-10 Members

15

5.8

11-above

6

2.3

Total

260

100.0
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betweenRs.1,00,000-2,50,000, 55(21.2%) have
The above table exhibits the data regarding the
Rs. 2,50,000-5,00,000, and 66 (25.3%) have Rs.
demographic characteristics of the target
5,00,000-10,00,000 or above and 48 (18.5%)
population such as Gender, Age,Qualification,
respondents preferred not to speak about their
Family Income Per Annum (P.A), Marital status
Annual family incomes. 192 (73.8%) of the total
and Family Members. Out of 260 respondent‟s
respondents were unmarried and rest i.e. 68
majority of them were male 131(50.4 %) and
(26.2%) were married. 126 (48.5%) of the
female respondents were 129 (49.6%). Large
respondents had 5-7 Family members, 113
number of respondents lie in the age group of
(43.5%) had 2-4 Family members and the rest i.e.
20-35 years 220 (84.6 %) and others between
21 (8.1%) had 8-11 or above family members.
groups of 35-65 or above years 40 (15.4%). Out of
Section 2:It consists of 6 questions (7 to 12) which
total respondents, majority were pursuing
Post-graduation 116 (44.6%) or Graduation
are associated with the reasons & average
86(33.1%) and the other respondents were either
quantity of textile waste, common disposal
in Secondary (10th), Senior secondary (12th) or
methods adopted by respondents, and various
Ph.D. Only 2% belonged to any other category 2
conveniences/ challenges experienced by the
(.8%). Majority of the respondents 91(35%)
respondents during disposing off.
haveannualfamily
income
Table 3: Why and How people dispose of their unwanted clothes

204

Options

Question no. 7: Dispose of clothes because:

Mean

7.A

Of fast changing fashion & trends

2.42

7.B

Old clothes fill the space of my wardrobe

2.73

7.C

They become defective or worned-out

3.31

7.D

They didn‟t suit my personality

2.50

Options

Question no. 8: OPTIONAL:
clothes because:

8.A

Of fitting issues (tight/short/loose/long)

5.47

8.B

They did not like them

5.18

8.C

They were worn out and shabby

5.43

8.D

Of changing fashion

5.18

Options

Question no. 9: When I have unwanted old clothes, I:

Mean

9.A

Donate them

3.88

9.B

Sell them

1.34

9.C

Swap(exchange) them

1.57

9.D

Use them for various household purposes

3.16

9.E

Reuse them by modifying it

2.39

9.F

Throw them in bins

1.67

9.G

Put them on fire

1.44

Dispose off my children Mean
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6

5.47

5.18

5.43

5.18

5
3.88

Mean

4
3

3.31
2.42

2.73

3.16
2.5

2.39
1.57

1.67

9.A 9.B 9.C 9.D 9.E

9.F

2

1.34

1.44

1
0
7.A 7.B 7.C 7.D

8.A 8.B 8.C 8.D

Options

9.G

Mean

Figure 2. Mean status of Question No. 7, 8 and 9
Question No. 8 is optional which is only filled up
by the respondents who had children and out of
260 only 62 (23.85%) respondents had children.
After analyzing the Mean of above questions, it is
concluded that mostly people dispose off their
clothes becausethey became old & worn out

(Mean = 3.31), while they dispose off their
children‟s clothes due to fitting issues
(tight/short/loose/long) (Mean = 5.47) and to get
rid they donate them (Mean = 3.88) most of the
time.

Table 4: Challenges and convenient ways for people to dispose of unwanted clothes.
Options Question no. 10: Challenges I face when I want to dispose Mean
off my unwanted or used clothes:
10.A

It is difficult to find any charity organizations and needy ones 2.76
to donate.

10.B

I don‟t find any stores who purchase second hand clothes.

3.38

10.C

I don‟t know the techniques of recycling and reuse.

3.10

10.D

I don‟t find thrift stores who collect waste.

3.30

10.E

Very few or no recycling drop boxes.

3.30

Options Question no. 11: Convenient ways for me to dispose off my Mean
unwanted or used clothes, if below services are provided
me:

205

11.A

Home pick up services given by waste management companies 3.31

11.B

Throw them in road side donation bin/ recycling drop boxes

2.82

11.C

Giving clothes to thrift stores who collect waste

3.00

11.D

Sell them in second hand cloth store or online

2.47
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11.E

Swap (Exchange) them with other items

2.64

4
3.38

3.5
3

3.1

3.3

3.31

3.3

3

2.82

2.76

2.47

2.64

2.5

Mean

2
1.5
1
0.5
0
10.A

10.B

10.C

10.D

10.E

11.A

11.B

11.C

Options

11.D

11.E

Mean

Figure 3. Mean status of Question No. 10 and 11
The Means of above questions reflects that the
most challenging task for people to dispose off
their unwanted/used clothes is to find stores who
purchase second hand clothes (Mean = 3.38) and

the most convenient way for people to dispose off
their unwanted clothes is the Home pick up
services of waste management companies (Mean
= 3.31).

Table 5: Total disposal of unwanted or used clothes by respondents in a year.
Piece dispose
(in year)

Class
intervals

Mid value
(X)

Respondents
(F)

Percent

(X) * (F)

Below-4

2-4

3

80

30.8

240

4-6

4-6

5

72

27.7

360

6-8

6-8

7

46

17.7

322

8-Above

8-10

9

62

23.8

558

260

100.0

∑ (X*F) =1480

Total

206
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No. of Respondents

90
80
70
60
50
40
30
20
10
0

[VALUE]
(30.8%)

[VALUE]
(27.7%)

[VALUE]
(23.8%)

[VALUE]
(17.7%)

Below 4

4-6

6-8

No. of Pieces Dispose

8- Above

Respondents (F)

Figure 4. Status of Unwanted and Used clothes
In response to question 12 which enquired the
quantity of clothes disposed by respondents in a
year, the above table computes the pieces of
unwanted or used clothes disposed of by
respondents in a year. It contains different
options of quantities (Below-4, 4-6, 6-8, 8- above)
of clothes or disposed pieces, out of which
respondent had to select any one according to the
quantity disposed by them in a year. The table
shows that out of 260 people 80 (30.8%) people
dispose Below-4 pieces, 72 (27.7%) dispose 4-6
pieces, 46 (17.7%) dispose 6-8 pieces and 62
(23.8%) dispose 8 or more pieces in a year. In the
above table the first and the last classes are
open-ended, first is open at the lower end and last
at the upper end. For statistical calculation the
open ends were closed and to maintain regularity
in class intervals we assume the same magnitude

or difference inopen end classes as in the other
equal classes. The assumption depends upon the
class interval following the first class and
preceding the last class (Gupta, S. P. 1969; Gupta,
K. L. 1993-94).The new class intervals (2-4, 4-6,
6-8, 8-10) are fixed by taking the magnitude of
4-6, 6-8 class i.e. 2. Mid values are calculated to
apply simple statistics in continuous series i.e. (∑
X*F). The total approximate quantity of clothes
disposed of by 260 people in a year i.e. 1480
pieces is derived. By dividing the total quantity
with the number of respondents i.e. 260 we may
conclude that, on an average a single respondent
disposes around 6 pieces in a year.
Section 3:It consists of 7 questions (13 to 19) that
inquire about the awareness, advantages and
obstacles of Circular Economy.

Table 6: Percentage of respondents who thought about recycling of waste, want to put efforts &
know the techniques to reduce waste and also provide details about the awareness and desire for
adoption of Circular Economy.
Question No.

13

14

207

Questions

Thought about recycling and
reuse of unwanted or used
clothes

Want to put efforts to reduce

Frequencies

Percentage

Yes

201

77.3

No

59

22.7

Total

260

100.0

Yes

161

61.9

No

99

38.1
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waste generated by unwanted
or used clothes

15

Know techniques how to
reduce waste of unwanted or
used clothes

16

Aware about the Circular
Economy of clothing

17

No. of Respondents

250

Want
to
adopt
Circular
Economy for clothing

Total

260

100.0

Yes

104

40.0

No

156

60.0

Total

260

100.0

Yes

106

40.8

No

154

59.2

Total

260

100.0

Yes

227

87.3

No

33

12.7

Total

260

100.0

87.3%
([VALUE])

77.3%
(201)
61.9%
([VALUE])

200
150

60%
([VALUE])
40%
(104)

38.1%
(99)

59.2%
(154)
40.8%
(106)

100
50

22.7%
(59)

12.7%
([VALUE])

0
13

14

15

16

17

Questions
Yes

No

Figure 5. Response of Question No. 13, 14, 15, 16 and 17
Out of 260 respondents 201 (77.3%) respondents
agree to the recycling and reuse of unwanted or
discarded clothes and 161 (61.9%) are willing to
put their efforts to reduce the waste of unwanted
clothing but 156 (60%) respondents are not aware
of the techniques to reduce, recycle and reuse
their unwanted clothes. According to the question
no. 16 and 17 out of 260 respondents only 106
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(40.8%) are aware but majority of respondents
154 (59.2%) are unaware about the Circular
Economy of clothing but after understanding the
definition of Circular Economy and its advantages
provided in the survey form, 227 (87.3%)
respondents wanted to adopt Circular Economy
for better environmental reasons.
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Table 7: Perception of respondents regarding adoption of the Circular Economy.
Options

Question no. 18: I want to adopt Circular economy Mean
for my unwanted and used clothes because:

18.A

It reduces cost of buying and producing new clothes

3.44

18.B

It reduces pollution by reducing amount of waste

3.78

18.C

It helps in preserving natural resources

3.84

18.D

It creates a strong economy

3.70

Options

Question no. 19: According to me the obstacles or Mean
challenges in adoption of Circular economy is due
to:

19.A

Cost of implementation.

3.15

19.B

Lack of technical support.

3.58

19.C

Training requirements.

3.62

19.D

Surrounding environment.

3.59

19.E

Lack of government support

3.78

4.5
4
3.5

3.78

3.84

3.7

3.44

3.58

3.62

3.59

19.B

19.C

19.D

3.78

3.15

Mean

3
2.5
2
1.5
1
0.5
0
18.A

18.B

18.C

18.D

19.A

Options

Mean

Figure 6. Mean status of Question No. 18 and 19
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19.E

After statistically analyzing the above responses, it
is concluded that consumers perceive that adopting
Circular Economy would majorly help in preserving
our natural resources (Mean = 3.84) which could be
used as raw material, apart from other benefits. Yet
the biggest obstacle in adopting Circular Economy
is the lack of government support (Mean = 3.78).
B. Discussion
Statistical analysis concludes that the most
common reason for the accumulation of
post-consumer textiles waste is when respondent‟s
clothes either are worn out, become defective or
have fitting issues as in case of kids. Apart from
reusing for household purposes (as in most of the
cases), some modify clothing into utility items e.g.
doormats, curtains, cushion covers, quilts,
napkins, dusters etc. Due to lack of other
provisions for disposal, the majority of people
donate them to the poor, which forms a popular
social practice in India. But then, where does it goes
after being used by the poor? Once unfit for them it
is thrown to add to the municipal landfills, to
further the environmental problems. So, ultimately
it becomes the last resort for every consumer. The
reasons that support this behaviour is non or
meagre availability of other options like second
hand purchase stores, recycle drop box, thrift
stores to buy discarded clothes, etc. Easiest is to
donate either to poor or charity organizations.
Unawareness about any waste management
company who provide home pick up services of
waste collection and its utilization adds to the
problem.
Table 5 calculated that 260 people generate around
1480 pieces of textile waste and on an average a
single person disposes around 6 pieces in a year.
On this basis, it may easily be estimated how much
Post-consumer textile waste may be generated by
one village, city, state and a country. In this study
we collect sample from top 5 populated cities of
India as per 2011 census of India, theseare
Mumbai with 1,83,94,912, Delhi with 1,63,49,831,
Kolkata with 1,40,35,959, Chennai with 86,53,521
and Bangalore with 85,20,435 population (Office of
the Registrar General and Census Commissioner,
India., 2011). The total population of these cities in
2011 was 6,59,54,658 and the city produced
approximately 39,57,27,948 pieces of waste every
year. If estimated for whole India, the gravity of the
problem can be assessed on the basis of this huge
quantity piling every year.
Countries like China and other utilize this waste as
a raw material by adopting Circular Economy in its
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textile and textile-based production processes
which is nearlymissing in many other countries like
in India. It‟s imperative from such nations that
Circular Economy is the solution of Post-consumer
textile waste. But according to this survey it's found
that around 59.2% (table 6) respondents in selected
cities of India are not aware about this concept. But
at the same time, they are concerned about textiles
waste and possess inclination to reduce it. Once
they were explained the benefits of Circular
Economy, they enthusiastically wanted to adopt it
(table 6) to preserve natural resources and
contribute to a clean society and environment (table
7). They agreed that though there exists lack of
technical
support,
high
cost
of
implementation,negligible trainingand lack of
government support is the biggest obstacle in its
adoption (table 7). It may be drawn that
post-consumer textile waste can be put to better
use if the mentioned obstacles are worked upon.
CONCLUSIONS AND FUTURE RESEARCH
DIRECTION
Previous researches highlighted that though the
textiles industry is providing for basic human needs
in addition to fashion, healthcare, automobiles and
beyond (Sivaram, et al., 2019), at the same time is a
source of waste, and pollution (Chen-ke, et al.,
2019), which is an environmentally damaging
process, consuming vast quantities of natural
resources like water, oil, land, toxic chemicals and
emitting large amounts of carbon dioxide (Dobilaite,
et al., 2017).Further reviews revealed how Circular
Economy
assists
in
economizing
resource
utilization, promotes ideal use of Pre- and
Post-Consumer textile waste on one side and
enables a sustainable environment on the other
side (Assmuth, et al., 2011). So, it becomes
necessary to understand and identify the
opportunities in terms of circular economy (Will, et
al., 2017) and stimulate the same for a healthy
future. Accordingly, the study investigates the use
and awareness regarding Circular Textiles
Economy in India as well as people‟s inclination
towards it.
The findings reveal that the majority of people
discard their worn-out clothes, in vast quantities
annually, by either donating or recycling into
household use due to lack of knowledge and
alternative avenues available in favour of Circular
Economy. Though people are concerned and have
willingness to adopt steps in this direction, there
are minimal existence of discourses and facilities
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like: second hand purchase stores/units, recycle
drop box/ bins, thrift stores to buy discarded
clothes, units reusing and reproducing new clothes
from old material, etc. So there remains little option
other than charity, resulting ultimately into textiles
landfills which further damages the environment
for many numbers of years. The study further
exhibits the willingness towards the adoption of
Circular Textiles Economy.
The findings of the study contribute to the existing
literature in this domain,exploring the disposition
of worn out clothes in India and awareness
regarding Circular Economy amongst people. The
major contribution of the study is that it is
conducted in India, where very few or no research is
done in this field. The results are particularly very
relevant for young start-up‟s and entrepreneurs
who can use these findings to enter into ventures
that may be challenging but profitable as there is
almost no competition in the Circular Textiles
Economy in India. Multinational investors from
developed countries also hold good opportunities as
India lacks technical know-how in this field. In
addition to investments, technology from developed
nations is very crucial. Once industry starts
establishing and expanding, awareness and perfect
utilization amongst consumers will develop on its
own.
So, the Circular Economy is a sine qua non for a
healthy environment.Indian Government must take
up the concerns regarding post-consumer textiles
waste at priority. It becomes essential to encourage
investment on plants, technology and training in
context to the Circular Economy, via policy
framework and provisions for entrepreneurs. Public
Private Partnership (PPP) can be a good model to
start off with, with the government providing capital
and technology, which is required in huge
quantities. Tax benefits, exemptions & subsidies, in
addition to capital and know-how at subsidized rate
may be floated to the private players to attract them
to the venture which is almost missing in India.
Other related businesses such as second-hand
purchase stores, recycle drop box, thrift stores who
buy discarded clothes, bins installation at certain
points in the city to drop discarded or rejected
clothes must be prompted amongst small and
medium scale entrepreneurs. On the other side
textiles consumers need to be educatedthrough
advertisements regarding a healthy environment
that can be a resultant of Circular Economy. These
measures will ultimately help in producing
211

sustainable textile and creating a sustainable
environment via Circular Economy.
As the study has its limitations of being conducted
in top 5 populated cities of India with a limited
sample size, it is recommended that further studies
include more cities of India with a larger sample
size. A comparative analysis can be done with other
countries who practice Circular Economy. This will
help to identify the shortcomings and how to
overcome them. Further, study design could
consider using additional research methods,
involving producers and investors to understand
their lack of interest and ventures in the Circular
Textiles Economy.
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