




EIDESSTATTLICHE ERKLÄRUNG

Ich erkläre an Eides statt, dass ich diese Arbeit selbstständig verfasst, andere als die angegebenen
Quellen und Hilfsmittel nicht benutzt, den Einsatz von generativen Methoden und Modellen der
künstlichen Intelligenz vollständig und wahrheitsgetreu ausgewiesen habe, und mich auch sonst
keiner unerlaubten Hilfsmittel bedient habe.

Ich erkläre, dass ich den Satzungsteil „Gute wissenschaftliche Praxis“ der Montanuniversität Leoben
gelesen, verstanden und befolgt habe.

Weiters erkläre ich, dass die elektronische und gedruckte Version der eingereichten
wissenschaftlichen Abschlussarbeit formal und inhaltlich identisch sind.

Datum  28.08.2024

Unterschrift Verfasser/in
Andrea Katharina Scherer



Principle of Equality



Acknowledgment

3

< =



Kurzfassung



Abstract 

starts with an exploration of the fashion industry9s evolution, underscoring the persistent 
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Introduction
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Shirt9s life cyle?
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Fashion Production

3

‐



<

=

‐
in the fast fashion industry, such as <
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push the country9s export revenue



consumers9 available budget 



fiber production is the starting point of a cloth9s life cycle. In general, fibers can be 
(According to Şen, 
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That9s why, in turn
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world9s consumers purchase more clothes while wearing them for less than 





refers to <
=. In terms 

of the apparel industry, the < = <

=. 
entailed the foundation of the US <Reshoring Initiative= in early 2010, 

is a business strategy that describes the transfer of a company9s operations to nearby 
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Recognizing that product design accounts for 80% of a product9s environmental impact, 



a product9s environmental impacts, materials, and recycling information. 



estimates even claim that <
=. 

industry9s 

3

about 2.5% of the world9s farmland
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workers9 conditions.



, since <
=. 
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entails the <
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Theoretical Foundations

the term <product= refers to goods, technologies
a product9s life cycle including typical 





shall be considered, such as the LCAs9 use, the geographical scope of application
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the same unit <person= is used. Now, 
reflect the impacts9 perceived relative importance
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<LCA is commonly referred to as a "cradle
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Net return =  ProfitTied capital
Gross return =  Profit + Imputed interestTied capital
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€0 means that the investment generates exactly the discount ra
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to a given net present value of € 0.

r =  √EZÜA0 2 1



Case Study: Comparative LCA of a Cotton T-Shirt
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Thus, the current study9s purpose is to showcase a comparative life cycle assessment 
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also <kilogram= and adjusted to <pcs=, as soon as the whole manufacturing process is 

shirt9s
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is, "Umberto 11=, 

database used in this study is, "ecoinvent version 3.9.1=, which includes the latest 

except the omitted <ironing= step and the additional Transport of Cotton Fiber betwee
<Wet Processing= and <Making Up= in the fully automated process. 
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3 游志高

the average amount of uses often doesn9t correspond with the actual li
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while <recycling= is neglected.
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a framework aligned with the <Green Claim Directive= of the European Union (see 
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process steps are similar, they differ because of the omitted <ironing= step and the 
tween <Wet Processing= and <Making Up= in the 

•

•
•

phase, which has a significant impact on the product9s overall environmental footprint, 
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between 200.000 € and 1.000.000 €. 
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€ 350 000,00 € 

€     3 €     



€       10 670,40 €           6 983,32 
€       37 000,00 €         15 734,12 

€         9 703,45 €           8 821,32 

€       €         2
€         1 500,00 €           1 200,00 

–

– –
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€             1,02 €
Processing and Overhead (handling, cutting, …) €             0,25 €

€             0, €
€           0,00 €
€             0,01 €
€             €
€             2,00 €
€             0, €
€             €
€             €
€             2, €

slightly lower in Bangladesh (€0,07) compared to Türkiye (€0,11). Machinery costs are 
minimal in Bangladesh (€0,003) but significantly higher in Türkiye (€0,27), reflecting the 

FOB price (€3,00) and landed cost (€3,06) than Bangladesh. However, 
shirt (€0,76) and total 

additional profit (€1.223.364,77), although with a longer payback time of 2,11 years 

–

€ 
€ 

€ 



–

the material costs are slightly higher (€1,02) compared to Austria (€0,98), while wage 
shirt are lower (€0,09 vs. €0,11). 

machinery costs (€0,27 vs. €0,003) and electricity costs (€0,05 vs. €0,01). 
FOB price in Austria is much higher, because <Made in Austria= can be sold for a higher 

much higher (€2,34) compared to 
Bangladesh (€0,64)

shirt is higher in Austria (€4,0
(€2,60). However, 

profit: €2.691.575,60 in total, €269.157,56 per machine, and €1,71 per T

–

€ 2 691 575,60
€    2

€ 1,71

€             1,02 €             0,98
Processing and Overhead (handling, cutting, …) €             0,25 €             0,25

€             0,0 €             0,11
€           0,003 €             0,27
€             0,01 €             0,05
€             0, €             
€             €             

€             0, €             0,0
€       €                   
€             €                   
€             2, €             
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€             1,02 €
cutting, … €             0,25 €

€             0,63 €
€             0,00 €
€             0,01 €
€             €
€             2,00 €
€             0,10 €
€             0,33 €
€                   €                   
€           €

China and Austria. Material costs are slightly lower in Austria (€
(€ 1,02). However, wage costs are significantly lower in Austria (€ 0,08) than in China (€
0,63), likely due to automation, which is further reflected in Austria9s machinery cost per 

shirt (€ 0,27) compared to none in China (€
(€ 0,05) than in China (€
When looking at the overall pricing, Austria's FOB price (€ 4,00) and landed cost (€

ina9s (€ 2,00 and €
higher margin producer costs in Austria (€ ) versus China (€
customs costs are higher in China (€ 0,10 and € 0,33) compared to Austria (€
€

–

€ 3 640 503,03 
€ 364 050,30 

€ 2,28

profitability. The additional profit generated totals €3.640.503,03, with €
€ 2,28 per T



–

€             1,02 €             0,98
Processing and Overhead (handling, cutting, …) €             0,25 €             0,25

€             €             0,11
€           0,00 €             0,27
€       €             0,05
€             0, €             2,34
€             €             4,00
€             0, €             0,04
€             €                   
€                   €                   
€             2,43 €             4,04

process (€0,98) compared to the semi automated one (€1,02), with processing and 
ining the same (€0,25). However, the wage costs show a dramatic 

difference, dropping from €2,20 in the semi automated process to just €0,11 in the fully 

fully automated process are much higher (€0,27 and €0,05, respectively) than in the 
automated process (€0,003 and €0,01). The margin for the producer is also 

significantly higher in the fully automated process (€2,34) compared to the semi
automated one (€0,53). Despite these cost differences, the FOB price remains the same 
for both processes (€4,00).

–

€ 
€ 

€ 

tomated process (€4,04) compared to the semi
(€2,43). Although
costs and promises significant additional profits (€2 979,88 in total, €290.397,98 per 
machine, and €0,18 per T
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Summary and Outlook

the initial problem: the fashion industry9s reliance on outdated production methods and 

impact created by consumers, who9s buying

European Union9s Digital Product Passport, will be crucial for compliance and 
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Appendix

Value Share in world exports/imports Annual percentage change

2022 2000 2005 2010 2022 2010-22 2020 2021 2022

 Exporters

China (1) 182 18,2 26,6 36,6 31,7 3 -7 24 4

European Union 156 26,4 29,3 26,9 27,1 4 -8 20 4

Extra-EU exports 45 8,1 8,6 7,5 7,7 4 -13 14 4

Bangladesh (2) 45 2,6 2,5 4,2 7,9 10 -19 30 27

Vietnam (2) 35 0,9 1,7 2,9 6,1 11 -9 11 13

Türkiye 20 3,3 4,2 3,6 3,5 4 -6 22 6

India 18 3,0 3,1 3,2 3,1 4 -24 24 10

Indonesia 10 2,4 1,8 1,9 1,7 3 -12 24 8

Cambodia 9 0,5 0,8 0,9 1,6 10 -9 8 12

Pakistan 9 1,1 1,3 1,1 1,5 7 -3 37 5

United States of America 7 4,4 1,8 1,3 1,2 4 -19 27 17

 Above 10 492 62,8 73,1 82,6 85,5 - - - -

 Importers                                                                                                                                                                                                                                       

European Union 215 32,7 37,4 37,6 35,5 4 -7 16 10

Extra-EU imports 111 16,4 19,4 21,2 18,4 3 -9 12 15

United States of America 116 33,1 28,7 22,1 19,2 3 -14 29 9

Japan 27 9,7 8,1 7,2 4,5 0 -12 1 2

United Kingdom 26 7,5 8,7 7,1 4,3 0 0 -12 12

Canada (3) 14 1,8 2,1 2,2 2,3 4 -7 15 15

Korea, Republic of 13 0,6 1,0 1,2 2,2 9 -12 17 15

China (1) 11 0,6 0,6 0,7 1,8 13 6 30 -12

Australia (3) 9 0,9 1,1 1,3 1,6 6 1 18 9

Switzerland 9 1,6 1,6 1,4 1,4 4 4 11 -3

Hong Kong, China 8 ... ... ... ... -6 -31 9 -11

     Retained imports (2) 2 0,9 ... ... 0,3 ... 6 43 44

 Above 10 442 89,3 89,3 80,9 72,9 - - - -

(1) Includes significant shipments through processing 
zones.

(2) Secretariat estimates.

(3) Imports are valued f.o.b.
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