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Literature- Circular Economy (CE)

« CE is a strategy against
the take-make-waste TRANSITION TO

RENEWABLES

linear economy (Akter
et al., 2023).

« Material recovery is a
cornerstone in C ‘" CIRCULATE
£S|n h & Ordonez, HATERIALS

016)

« Circularity in complex
production supply
chains- a major area of
research. (Azad et al.,
2024). WASTE

Source: UNIDO, adapted from Ellen MacArthur Foundation
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The Textile Industry

* LO n g p ro d u Ct I O n Fibre/ Cotton Yarn Fabric Fabric
retailin g an d REliSty Manufacturing Manufacturing Finishing

distribution channel-

a complex
prl;oc_juctlon supply Manutactaring
chain.

Figure 1: Textile-apparel industry flowchart

« Responsible for
1/10th of the global
emissions
(Niinimamp et al.,
2020)

Figure 2: Global fiber production trend (Textile Exchange 2022)
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Textile Waste

« Textile waste can be _ ——
Textile-App Distribution

classified as figure 3 arel /Retailing
Industry Industry

« Post-industrial and pre-
consumer textile waste is
easier to manage (Dahlbo

Post-Industrial Textile Pre-Consumer Textile Post-Consumer Textile

et al., 2017).

 Bangladesh generates
577,000 tons of textile
wastes annually;
(Pavarini, 2021).

Waste

Textile waste generated
during the manufacturing
process. Examples: cut &

sew waste, excess or
damaged fabrics,
off-spec materials, stock
lots etc.

Waste

Textile waste generated
or consolidated at the
retail level. Examples:
overstock, deadstock,

returns, damaged goods,

sample waste etc.

Waste

Textile waste generated
after consumer or
commercial use.
Examples: discarded
clothing from households,
used home textiles from
the hospitality sector etc.

Figure 3: Textile waste classification by source
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Textile Materials

B Virgin Materials B Recycled PET Bottles B Textile to Textile Recycling

1%

* Up to 25%
recycled cotton
fibers can be
used without
altering quality
(Arafat & Uddin,
2022).
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Why Banglidesh!

Top 5 Apparel Exporters to US in Jan-Jul’ 23 China Export: $9.12bn
Export Growth: -28.75%

Market Share

Vietnam Export: $8.21bn

Export Growth: -24.76% .
m China

Bangladesh
Bangladesh Export: $4.57bn

Export Growth: -19.82%

Vietnam

Turkey

India
45 India Export: $2.92bn

Others

- Apparel import of US decline by 22% Export Growth: -20.867%
\5; ™ ydonesia Export: $2.47bn

china BangladeSh Export Growth: -26.92%

Figure 5: Top 5 garments exporters globally Figure 6: Market shares

Sources: Statista and OTEXA, 2022



Research
Methodology

« Investigates the textile
production supply chain in
Bangladesh for CE. (Akter et
al., 2022).

 An exploratory multiple-case
approach in 17 textile factories
(Yin, 2014).

« Data through semi-structured
guestionnaire and follow-up
communication (Houghton et
al., 2013).
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Research Methodology

* Value stream mapping technique to draw the material
flow analysis.

* A conceptual circular economy model showing zero solid
waste textile industry.

Quantification of
waste
* Overproduction
+ Inappropriate
Materials waste in processmg
textiles-apparel * Unnecessary
industry mventory

* Economic value
+ Average material « New business
consumption
+ Average material

+ Fibre & spinning
+ Fabric manufacturing
+ Wet processing
+ Apparel production waste
* Excess inventory
Causes of waste Opportunities lost

* Circular fashion

(Akter et al., 2022)
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Research Methodology

e Calculation methods:

Item Equations

Average Material

Consumption

Average Material Wasted

Average Material Excess Total actual end-product production — total end product delivered

Inventory (exported)
Material Conversion Rate (%)

Value Addition (%)

(Akter et al., 2022)
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Findings

—_—

« Identification of
the source and %
type of waste e
generated in the
textile
manufacturing e @R
chain

Cotton
and
other

Supplier Customer

e

Greige Finished T-shirt, pOIO,

Fabric Eabric trouser etc.
Avg. }

consumption Avg. Avg. Avg.

consumption consumption consumption

110.4 kg 124.4 kg 161.3 kg

Avg. waste Avg. waste Avg. waste Avg. waste
2.5kg 18.8 kg 1.8 kg

/ \ | ‘ \ ‘ / \ l y A\

Excess /

, /26.0\ /7.5 /14.8\ (77
T E / / \
inventory / kg / /' kg / kg \

Value addition (@It)——(8%)———(64%)———(21%) 126% |

Total value addition

Figure 8: The material stream map (Akter et al., 2022)
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« Amount of
recoverable
material lost in
the production
chain

inventory

Cotton

and

other

Towards formal and
informal economy

kg

Greige Finished
Fabric Fabric

{ Avg. waste Avg. waste Avg. waste
of fibre of yarn of greige fabric
’ 37.3 kg 2.5kg 18.8 kg

All values are in kg calculated for every 100 kg of garments

T-shirt, polo,
trouser etc.

Avg. waste of
finished fabric
1.8 kg

Figure 9: Material loss per 100 kg of end-product processing (Akter et al., 2022)
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 Monetary loss per
100 kg of end-
product processing
in sub-sequent
production stages

* Analysis shows
average value lost
per garment is
$0.70

Process

Spinning

Fabric Manufacturing

(Weaving/knitting)

Wet Processing (Dyeing, printing,

finishing)

Apparel Production

Material

Fibre, Yarn

Yarn, Greige fabric

Greige Fabric,
Finished fabric
Finished Fabric,

Apparel

Average Material

Loss (kg)
63.3

10

Average Value

Loss (8)

177.24

30

Note: Value is calculated according to the current market prices collected from textile-apparel factories

during the research period.

(Akter et al., 2022)
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Findings

« A large underground
market dealing
with jhut and 'stock
lot’

« Although informal, this
market is an
interesting example of
developing circularity > o . |
in @ mostly linear e & bt N
industry - = = 2 : |

Figure 10: Traceability of post-industrial textile waste (Akter et al., 2022)
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Findings

 Generated 'waste’ o
becomes ‘resource’-
replaces the use of
virgin materials.

- Creates additional = e
value addition in —_—
the upstream
supply chain.

- Creates local ot

recycling F«:zgioncz:gfe:cts,

employment and i |
income i

=2
=
°
>
8
©
=
=
(0]
=
=

External
recycling

| >

Figure 11: A simplified circular economy model for textile industry

@ AR & WASTE MANAGEMENT
= =AS5S50CIATTION
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Furthering the research

« Local laws prohibit trading of capital materials/products in
the local market.

 The secondary market is completely informal in nature-
need policy reforms.

« The market has limitations in terms of addressing OHS and
ethical issues, but these are addressable through policy and
regulatory reforms.
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Thank you for the attention
and
Questions are welcome

Let’s make the world a better place
for out next generation....



