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ABSTRACT

Plastic plays a major role in our day-to-day life starting from plastic production which
releases greenhouse gases into the environment and continues to harm the environment
in multiple ways. The main objective of this research is to find the total consumption
of common plastic in the apparel manufacturing process and its impacts on the
environment resulting from plastic waste disposal methods. Following a quantitative
approach, data were collected from selected garment factories in Sri Lanka via a
questionnaire which focused three types of plastic: poly bags, thread cones, and
hangers, which are widely used in the apparel industry. The focus areas were the total
plastic consumption, plastic waste and disposal methods employed by the facilities

vis-a-Vvis the above three categories.

The findings of this research evidence that several factors contribute to high plastic
consumption and its adverse environmental impact within the industry. Accordingly,
it was identified that there is a substantial and prevalent use of plastic materials in the
apparel manufacturing process which included items such as poly bags, hangers, and
thread cones. Among these, poly bags were identified as the main source of plastic
waste, and the high usage of these bags contributes directly to the generation of plastic
waste. Further, the absence of effective quality control and monitoring systems within
both the supply chain and manufacturing facilities plays a pivotal role in the generation
of plastic waste. Inadequate quality control measures can lead to defects, substandard
materials, and waste. Damage incurred during the handling of materials was also
identified as a significant factor leading to plastic waste. Therefore, ensuring proper
handling and storage procedures is essential to mitigate this issue.

These findings underscore the pressing need for the apparel manufacturing industry to
address these core issues in a proactive and sustainable manner. The study concludes
that implementing comprehensive quality control systems, reducing plastic
consumption, and adopting damage prevention strategies can collectively contribute
to the reduction of plastic waste and its detrimental impact on the environment.
Keywords: Common plastic consumption, plastic waste management, apparel
industry, Sri Lanka



ACKNOWLEDGMENT

The outcome of this assignment required the guidance and assistance from many
people, and | was extremely fortunate to receive their generous support. First and
foremost, | express my gratitude to my supervisor, Dr. D.G.K. Dissanayake, for her
tremendous guidance, unwavering support, and patience while | completed my MSc
thesis. Her wealth of knowledge and experience inspired me tremendously in both my

academic work and everyday life.

I would also like to thank Dr. Ranga Abeysooriya for his technical support and
coordination during my studies. | also wish to express my gratitude to everyone at the
university. Their thoughtful assistance and encouragement allowed me to successfully
complete this thesis. Finally, | thank my loving family—my wife, kids, and parents.
Without their wonderful support and understanding throughout the previous few years,

I would not have been able to finish my degree.

Finally, 1 would like to express my deepest gratitude to the 70 factories and their
employees who supported me in completing the 51 surveys by dedicating their time

amidst their busy schedules.



TABLE OF CONTENT

DECIATATION ... bbb i
ADSTFACT ..ttt e ii
ACKNOWIEAGMENT ... 1\
Table OF CONENT.......oiiiiie et esae e \
LISt OF FIQUIES ...t VI
LISt OF TADIES.....eeieeee e VI
1. INTRODUCTION ..cciiiieict ettt sttt re e 2
1.1 AIM OF the STUAY ...ccvveie e 4
1.2 BACKOIOUNG .....oevieiicie ettt st be e teannenne s 4
1.3 Limitation Of the StUAY ........coviiieiiece e 5
1.4 AIM aNd ODJECHIVES. ....ocveeiiecie ettt re e sre s 5
2. LITERATURE REVIEW ...ttt 6
2.1 GlODAl PIASTIC USAGE. ... .cueeueeieieiisiesiie et 7
2.1.1 Total plastic consumption in the world.............ccoceiiiiinie 7
2.1.2 Major plastic production industries in the world .............cccocoviniiiicnnn 9
2.1.3 World plastic materials production..............ccccoveieeieiieieese e 10
2.1.4 Commonly used plastic materials in the world............c..ccccocoevveiieiiienen, 10
2.1.5 Plastic waste and its effect on the environment in the world..................... 11
2.1.6 Environmental issues due to global plastic waste............c.cccccevevveieinenen, 12
2.1.7 The impact of plastics on biodiversity and species in the world ............... 12
2.1.8 Global plastic decomposing Methods. ...........coovvirieierene i 13

2.2 Plastic consumption in Sri Lanka ..o, 14
2.2.1 Total plastic CONSUMPLION ......cciiiiiiieieerie e 14
2.2.2 Provincial plastic waste generation and its environmental impact............ 17
2.2.3 Environmental impact of waste plastiCs ...........ccccvvevviiciicve e, 18
2.2.4 Effects of plastics on human health ..............cccooeiiii i, 19

2.3 Plastic in the apparel INAUSEIY .......c..coviiiiiiiic e 23
2.3.1 Plastic waste in the apparel iINAUSEIY ..........cooviiiiniiiee e 23
2.3.2 Environment impact of plastiC.........cccoovriiiiiiiiiice e 25
2.3.3 POLICIES AN TAWS.....c.eeeieieieiieee e nnees 26



2.4 MEhOUOIOQY ....veiveeiieieee et 28

3. METHODOLOGY ...cotiiiiiiiieiie sttt sttt eneens 29
3.1 Development Of SUIVEY QUESTIONS .......ccveiueiieiieie et sre e 30
3.1.1 Total plastic consumption in the iNdUStry.........c.ccoeeviiiiicic i, 30
3.1.2 Types of materials used for plastiCs..........cccooveveiieii i 31
3.1.3 Measuring the amount of waste plastic released into the environment. .... 31
3.1.4 Identifying the reason for the generation of plastic waste. .............cccc....... 32
3.1.5 Plastic waste disposal Methods...........ccccoeriiiiiiiiiic e 32
3.1.6 Methods employed for discarding plastiC. ........ccccuervriniiinrenieieenesie e 33
3.1.7 Evaluation of recyclers/waste collectors...........cocevviivieiii e, 34
3.1.8 Recommendations for overcoming negative environmental practices by the
2103 (0] 1= OSSR 34
3.2 Survey diStribDUtION PIOCESS ......ccvevveeieieeieiie st e sie e ste e sre e sre e e aesreas 35
3.3 SamPIe SEIECHION PrOCESS ......ecveiveeieeiecte ettt re e ere s 35
3.4 Data CONBCTION ..ot e 35
3.5 SCOPE OF ANAIYSIS ...ecvviciieiieeie et 36
4. RESULTS AND ANALYSIS... oot 37
4.1 ReSUIES and @nalySiS. ........coviiiiiiiieieese e 37
4.1.1 RESPONSE FALE .....eeeereeirieiee ettt 37
4.1.2 DAta SCIEENING. . veviteitieteeieeteesie ettt sttt ettt b e bbbt ene e 37
4.1.3 ANAlYLiCal tOOL........ociieiicccece s 37
4.1.4 Data @NaAlYSIS ....ccviiieiiieie ettt 37
4.1.5 Monthly plastic waste generation in the selected apparel factories........... 48
4.1.6 Monthly total waste quantity vs. gained amount from waste selling. ....... 57
5. RESULTS AND DISCUSSION........coiiie ettt 60
5.1 ReSUILS aNd DISCUSSION .....eveeirerieeiiesieeiesiiesiee e eseesreesteeseesneeseeeseeeseesneensessesseens 60
5.1.1 Waste generation from poly Dags .........ccccviriiiiiniiiies e 60
5.1.2 Waste generation from hangers ... 60
5.1.3 Waste generation from thread CONES...........cccvvviieeiiieiii v 61
5.1.4 The relationship between waste generation and plastic consumption in the
selected apparel FaCtOrIES ........ccuveiie e 62
5.1.5 Reason analysis for waste generation ............cccccceeveiiievie e s 62
5.1.6 Current waste disposal management in the selected apparel factories...... 63

VI



6. CONCLUSIONS AND RECOMMENDATIONS ......ccocoiiiiiiiiiieeecsie e 67

B.1. CONCIUSION ...ttt ettt sb e sbeentesneeneeas 67

6.2. RECOMMENTALIONS ... 68
7. REFERENCES ..ottt e 71
APPENTIX =A ..o eeeeeeee et re et e re e e e nreereanes 80
Section 1: Facility detailS..........cccovveiiiiiiicce e 81
Section 2: Plastic usage and CONSUMPTION..........cooiiiriiiiiierieniese s 82
Section 3: PIastiC DISPOSAl ..........oiiiiiiiiiieieei e 83
Section 4: Recyclers and Waste ColleCtors ..., 84

VII



LIST OF FIGURES

Figure 2. 1: Global PIaStic PrOQUCTION ..........cuiiiiiiiiiiiieciei e e 8
Figure 2. 2: Primary plastic production industries in the wWorld ............cccocoeniiiiii 9
Figure 2. 3: Production of plastic materials by region .........ccccccvvviveiieieniie v 10
Figure 2. 4: Countries polluting the 0cean the MOSL...........ccvi e 11
Figure 2. 5: Global plastic waste disposal Methods............cociiiiiiiiiiie e 13
Figure 2. 6: Per capita plastic CONSUMPLION .......ccviiiiieierciie e 14
Figure 2. 7: Solid waste compoSition iN SPiLaNKa ........ccceveieiinieeiiciesese e 16
Figure 2. 8: Solid waste generated iN PrOVINCES. ........couiiriiiiirieinie ettt 17
Figure 4. 1: Types of plastic materials used for poly bags. ........cccceveveiiii i 38
Figure 4. 2: Types of plastic material used for RaNgErs..........ccvcvviveiicieiiie e 39
Figure 4. 3: Types of plastic materials used for thread CONeS. ..........ccoeeieiiiiniinine e 40
Figure 4. 4: Histogram and normal probability curve of monthly polybag consumption (kg)............. 42
Figure 4. 5: Histogram and normal probability curve of hanger consumption (Kg) .........cccoceviveiennens 44
Figure 4. 6: Histogram and normal probability curve of the thread cone consumption (kg)................ 46
Figure 4. 7: Histogram and normal probability curve of total plastic consumption (K@) .......cc.ccceuene. 48
Figure 4. 8: Histogram and normal probability curve of the monthly waste rate.............ccccceeveiennnens 51
Figure 4. 9: Scatter plot between total plastic waste and consUMPLioN .........cccccveeveviiiievescesiee e 53
Figure 4. 10: Reason distribution for poly bag Waste............ccveiiiriiiiieii e 54
Figure 4. 11: Reason distribution for Nanger WaSte............ceivveiieiiiieiiee s 55
Figure 4. 12: Reason distribution for thread CONe WASLE ..........cccevvrieiieeiie e 55
Figure 4. 13: Disposal methods followed by companies for the general plastics waste (including

POIYELNYIENE) AISPOSAL .....veviiiiieti ettt bbbt 57
Figure 4. 14: Scatter plot between the plastic waste and waste selling gain. ..........cccoccevvvevieiiveieninens 58

LIST OF TABLES

Table 3. 1: Quantity of plastic materials used in the facility..........c.ccooeviiiniiiniie, 31
Table 3. 2: Types of materials that are being used in the factory. ..o, 31
Table 3. 3: The amount of waste generated per MONth ............ccooov i 32
Table 3. 4: Reasons for the generation Of plastic WaSte ...........cccecvriiiieiiciie e 32
Table 3. 5 Item-wise waste quantity Per MONTN ..........ccouiiriiiieni e 32
Table 4. 1: Descriptive Statistics- Monthly polybag consumption in Kg..........ccoceovenviienniieneceen, 41
Table 4. 2: Descriptive statistics- Monthly consumption of hangers in kilograms ............ccccoceeeennen. 43
Table 4. 3: Descriptive statistic- Monthly thread consumption in Kg.........ccocevviieiievieeieesecce e 45
Table 4. 4: Descriptive statistics- Monthly total plastic consumption in Kg..........ccccoeveviveieiiiiieennenn, 47
Table 4. 5: Descriptive statistics— Component-wise monthly quantities in Kg.........cccccovveneiienncnen. 49
Table 4. 6: Descriptive statistics- monthly plastic Waste rate...........coceoevereneieniiieceee e 50
Table 4. 7: The correlation matrix between total plastic waste and consumption..........ccccceecevenenene 52
Table 4. 8: Average disposal quantities with respect to disposal methods..........ccocvvvvevereveiccininnnnnn, 56
Table 4. 9: Correlation matrix between plastic waste and waste selling gain. .........ccccccoveveiienecnen. 57
Table 4. 10: Descriptive statistics- reused qUANTILIES ............cocerererinieiiee e 59

VIl


file:///D:/Edit/Final/Wednesday%20New%20Changes-%20Prashan-%20without%20comments%20or%20highlights.docx%23_Toc152232284
file:///D:/Edit/Final/Wednesday%20New%20Changes-%20Prashan-%20without%20comments%20or%20highlights.docx%23_Toc152232285
file:///D:/Edit/Final/Wednesday%20New%20Changes-%20Prashan-%20without%20comments%20or%20highlights.docx%23_Toc152232287
file:///D:/Edit/Final/Wednesday%20New%20Changes-%20Prashan-%20without%20comments%20or%20highlights.docx%23_Toc152232288
file:///D:/Edit/Final/Wednesday%20New%20Changes-%20Prashan-%20without%20comments%20or%20highlights.docx%23_Toc152232289
file:///D:/Edit/Final/Wednesday%20New%20Changes-%20Prashan-%20without%20comments%20or%20highlights.docx%23_Toc152232290
file:///D:/Edit/Final/Wednesday%20New%20Changes-%20Prashan-%20without%20comments%20or%20highlights.docx%23_Toc152232291

