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Abstract 

Clothing process is thought to be the cleanest process among the textile manufacturing methods. In the present study the 

environmental impacts of clothing processes were investigated using Life Cycle Assessment Methodology. According to the 

results, sewing process was the main responsible of the almost all impact categories.   
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Introduction 

Environmental issues have been becoming important for the 

last years because of increasing industrial pollutions, waste 

problems, effects of global warming, etc. The consumers also 

start to demand “ green products ”. As a result of these 

events more strategic and systematic approaches have 

become necessary to challenge environmental issues. Life 

Cycle Assessment (LCA) is one of the tools to meet this 

necessity.  

 

According to ISO 14044 definition, LCA is a technique to 

address the environmental aspects and potential 

environmental impacts throughout a product's life cycle from 

raw material acquisition through production, use, end-of-life 

treatment, recycling and final disposal (i.e. cradle-to-grave)
1
. 

Some environmental impacts, which are accessed via LCA, 

are climate change, stratospheric ozone depletion, 

eutrophication, acidification, toxicological stress on human 

health and ecosystems, and the depletion of resources, water 

use and land use 
2,
. 

 

Wastewaters with high chemical contents in wet processes, 

pesticide and synthetic fertilizer problems in natural fiber 

productions, huge energy consumption during manufacturing 

processes and petroleum based materials are the main 

environmental problems in textile industry
3-5

. LCA 

methodology has started to use for the assessment of 

environmental impacts during manufacturing and use phase 

in the textile sector for a while, although the studies have 

accumulated for the last five years 
6-8

. 

 

The aim of the present study is to evaluate the environmental 

impact of clothing (making-up) process, which is thought to 

be the cleanest process in the textile industry, via LCA 

methodology. 

Material and Methods 

The study was managed according to ISO 14044. There are 

four phases in an LCA study: goal and scope definition 

phase, inventory analysis phase, impact assessment phase, 

and interpretation phase. The LCA software SimaPro 7.3 was 

used to perform the impact assessment stage.  LCA was 

carried out according to the CML 2 baseline 2000 V2.05 

method.  

 

The goal and the scope: The goal of the study was to 

investigate the environmental impacts in clothing process.  

 

System boundaries: Exclude raw material, yarn and cloth 

production, dyeing and finishing; include cutting, sewing and 

packaging. 

Functional unit:  Cotton t-shirt (170 gram) 

 

Inventory analysis phase: Data was collected in factory 

conditions. Inventory data for the chemicals, natural gas and 

electricity production were taken from the Ecoinvent 

database.  Schematic presentation of the system investigated 

was shown in Fig.1 

 
Figure -1 

Schematic presentation of the system investigated 
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Results and Discussion 

Environmental Effects:  Only the classification and 

characterization stages were considered out of all of the steps 

defined by the impact assessment phase in the LCA 

methodology. The impact categories analyzed in this study 

are abiotic depletion, acidification, eutrophication, global 

warming (GWP100), ozone layer depletion, human toxicity, 

fresh water aquatic ecotoxicity, terrestrial ecotoxicity and 

photochemical oxidation. The characterization results are 

shown in table 1. Figure 2 shows the relative contributions of 

different processes to each impact category under the study.  

Table -1 

Characterization results per functional unit 

Category Unit Value 

Abiotic depletion  kg Sb eq 0,00108 

Acidification  kg SO2 eq 0,000777 

Eutrophication  kg PO4 eq 0,0003771 

Global Warming (GWP100)  kg CO2 eq 0,13941 

Ozone layer depletion  kg CFC-11 eq 1,26E-08 

Human toxicity  kg 1,4 DB eq 0,06365 

Fresh water aquatic ecotox  kg 1,4 DB eq 0,06217 

Marine aquatic ecototox  kg 1,4 DB eq 134,899 

Terrestrial ecotox  kg 1,4 DB eq 0,000955 

Photochemical oxidation  kg C2H4 eq 0,00013895 

 

According to the results, shown in figure 2, sewing process 

has presented the highest contribution almost all categories 

excluding ozone layer depletion and photochemical 

oxidation. These high values in sewing process are due to 

electricity consumption, which is mainly obtained from non-

renewable resources. Energy consumption results are shown 

in table 2.  

 

According to LCA results, dichloromethane based chemical 

used in packaging process was responsible for high values of 

ozone layer depletion and photochemical oxidation values in 

clothing process. Dichloromethane based chemical 

represented almost 70 % of total contributions to 

photochemical oxidation and almost 50 % of total 

contributions to ozone layer depletion. 
 

The electricity was the major contributor to abiotic depletion. 

Polyester label, which was sewed the t-shirt, and electricity 

are the main contributors of acidification. Eutrophication 

value has mainly come from electricity. When the human 

toxicity, fresh water aquatic ecotoxicity and terrestrial 

ecotoxicity were analyzed, it was concluded that the 

electricity was the major contributor. 

   

 

 
Figure-2 

Relative contributions of different processes to each impact category 
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Energy Consumption: The energy consumption during 

clothing process was also investigated and the results are 

shown in table 2. 

Table-2 

Energy consumption values of the processes 

 Energy Consumption (MJ) % 

Clothing (Total) 2.472 100 

Cutting 0.732 29.6 

Sewing 1.23 49.8 

Packaging 0.51 20,6 

 

The sewing process is the largest contribution to the total 

energy consumption (% 49.8), followed by cutting process 

(% 29.6) and packaging (% 20.6).  The main contribution has 

come from electricity consumption of sewing machines. 

 

Conclusion 

Energy consumption and environmental effects during 

clothing process were investigated in this study. The main 

contribution almost all impact categories have come from 

sewing process. These results are due to higher electricity 

consumption in sewing machines. Dichloromethane based 

chemical was responsible for high ozone layer depletion and 

photochemical oxidation values. 
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