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ABSTRACT

Global warming and subsequent climate change have been identified as critical
global issues which need urgent and close attention. Nevertheless, addressing this has
become a problem due to the direct relationship between development and
greenhouse gas (GHG) emissions. However, with the introduction of Paris
agreement, countries are trying to reduce GHG emission by using various emission
reduction policy instruments. Price based emission reduction instruments are deemed
to be effective in achieving emission reductions, as they induce emission reductions
through price signals, and also generate revenues which can later be used. Carbon tax
systems and emission trading schemes are identified as the most popular pricing
instruments. However, implementation of carbon pricing instruments in not that
common seen. Hence, this research focuses on identifying the applicability of carbon
pricing instruments to reduce GHG emissions in apparel sector, which is also a
highly energy intensive sector in Sri Lanka. Data collection was done through semi-
structured interviews and questionnaires. Data collected through questionnaire
survey was analysed using Fuzzy Extended Analytic Hierarchy Process (FEAHP),
while data collected through interviews were analysed through content analysis. A
preliminary survey was done to validate literature findings, which was used in the
questionnaire. Questionnaire survey was conducted to evaluate the response of
apparel firms to carbon pricing instruments. When evaluating the response of firms,
the importance given by firms to decision alternatives was analysed using FEAHP.
Accordingly, investing in new technologies was found as the most important
decision alternative for apparel firms with an importance weight of 0.24, while
shifting cost to customers was found as the decision alternative with lowest
importance with a weight of 0.17. From the expert interviews, it was found that the
carbon pricing revenue should be used to programmes which targets emission
reductions. Further, the expert interviews revealed that there could be barriers at
organization level, sector level and national level when implementing a carbon
pricing instrument. Hence, it was found that the necessary steps should be taken at all
those three levels to overcome the barriers and implement a lasting carbon pricing
instrument which is capable of achieving emission reductions.



ACKNOWLEDGEMENT

This research study would not have been possible without the assistance and
dedication of numerous individuals and organizations. Therefore, | take this

opportunity to convey my gratefulness to each and every one of them.

First and foremost, | would like to thank Dr. Thilini Jayawickrama, my research
supervisor who has been helpful in numerous ways during my research study.
Without for her guidance, this study would not have been completed. | am truly
indebted to her for conveying her knowledge and experience to improve my study.
My sincere gratitude is also extended to Head of the Department, Dr. Yasangika
Sandanayake and research coordinator Dr. Sachie Gunathilaka for their support
throughout the study. Further, 1 would like to thank Technical Officers Mr. A.
Srithayannada Rajah and Mr. A.D. Waruna Vidya Adikari and all the other non-
academic staff members of the Department of Building Economics.

It is also my duty to mention that this study is funded by Senate Research Committee
of University of Moratuwa, under the grant number SRC/LT/2018/21.

I am greatly thankful for my family members, peers and friends for their support and

dedication during this period.



TABLE OF CONTENTS

DECLARATION ..ottt [
ABSTRACT e i
ACKNOWLEDGEMENT ... ii
LIST OF FIGURES ...t viil
LIST OF TABLES ...ttt IX
ABBREVIATIONS ...ttt ettt X
1.0 INTRODUCTION ...ooiiiiiiiiie ettt nnee s 1
1.1 BACKGIOUNG ..ot 1
1.2 Problem Statement ... 5
1.3 A bbbt 6
R O 1 o] [ Tox ()1 S OTOSRRSR 6
ST =11 Voo (o] (oo Y SRS 6
1.6 Scope and lIMItationS ..........cccoveiiiiiiiiese e 7
1.7 Chapter BreakdOWn.........cc.ooiiiiiiicccece e 8
2.0 LITERATURE REVIEW.......coiiii et 9
2.1 INEOAUCTION ...t 9
2.2  Key principles of environmental eCONOMICS .........ccccvevveviiieiecie e 9
2.2.1  Thecircular flow model in @CONOMICS.........cccovieiiriiiiercieeeeeee 11
2.2.2  The Pigouvian PrinCiple ........coiiiiiiiiiireeeeee e 13

2.3 International agreements on global warming ..........ccccceeeviniiinininiicieen, 14
2.3.1  The Kyoto protocol (1997)......cccoieiiiiiiiiieniieee e 15
2.3.2  Doha amendment (2012) .......ccceirieiireiinenieee e 16
2.3.3  The Paris agreement (2015) .....cccoererereiinirieeeee e 16

2.4 Emission reduction policy iNStrUMENtS .........ccceevveiieiiicvie e 17



241  Carbon taX SYSIEM ....cc.eiiieieiiesieeie e 20
2.4.2  Emission trading System (ETS)....ccooceiieiiniiniieecie e 22
2.5  Existing carbon pricing initiatives in the world ............ccccooiiiiiicienn, 26

2.6 Decision alternatives available for firms in response to carbon pricing

INSTFUMENES ..ttt n s 29
2.6.1  Shifting COSt t0 CONSUMENS ......ccvveiiiieiiieiecie e 29
2.6.2  Shifting COSt t0 SUPPHEIS.....ccveiveeiecie e 30
2.6.3  Adjusting inputs, outputs or production ProCesses .........c.cceevververreernens 30
2.6.4  Absorbing the additional COSES.........cccoviiiiiieiieie e 30
2.6.5  Investing in Nnew teChNOIOGIES .......cc.eiviiiiiiiiiieece e 30

2.7  Carbon pricing revenue UtiliSation ..o, 31
2.7.1  Funding carbon mitigation programmes ............cccceevererenesesenieeseenns 32
2.7.2  Using revenue to supplement government budgets .............cccceveenennnn 32
2.7.3  Reduction of other taxes such as iNCOMe taxes...........cc.ceervrrerervennnes 32

2.8 Drawbacks of carbon pricing iNStruments..........cccooveveieneneneniseeeeee, 33

2.9 Sri Lankan apparel INAUSTIY ..o 34

2.10 Theoretical framMEWOIK .........ccccoviiiiriiiiiiee e 35

2.11  SUMMAIY ©eeiiiiiiieiiiie ettt e et e st e st e e e ssb e e e nsbeeabeeeanseeeanseeeas 37

3.0 RESEARCH METHODOLOGY ......ccciiiiiiiieiiieiie e 38

3.1 INEPOTUCTION w.viic e 38

3.2 RESEAICN UESION ...viiviiivieie ettt 38

3.3 RESearch approacCh.........ccccceiieiiiiiiiiese et 38

3.4 RESEAICN PIOCESS .....oviiiitieiieiieiieie ettt bbbt 39
3.4.1  Initial study (IItErature SUNVEY)......ccooceiirerininieeeese e 40
3.4.2  LITEratUre FEVIBW .....ovieiiiiiieiieiieee ettt 41
3.4.3  Preliminary SUNVRY ..ottt 41



3.4.4  Detailed qUESTIONNAITE SUINVEY .....cc.ooeeiiieiiiiiesiieie et 42

3.4.5  EXPErt OPINION SUMVEY ......cciiiiiieieieieesie sttt 43

3.5  Data analysis teChNIQUES .........ccoeiiiiiiiiiiiiee e 43
351 CoNteNt ANAIYSIS ...c..ooviieiiiiiieieeeee e 43
3.5.2  Fuzzy Extended Analytic Hierarchy Process (FEAHP)........c...ccccoe..... 44

3.6 Chapter SUMIMAIY .....ccveiuiiieiieeieeeiesee e seesteesre e staesae e e sreeseesraesreenseanaesreas 50
4.0 RESEARCH FINDINGS ..o 52
4.1 INEFOTUCTION ..ot 52
4.2 Findings of the preliminary SUMVEY .........cccccveiiiie e 52

4.2.1  Decision criteria considered by apparel firms when responding to

Carbon Pricing INSIIUMENTS......ccveiieie e nrees 52
4.3  Evaluation of level of importance of decision alternatives..............cc.c...... 53
4.3.1  AHP hierarchical StrUCTUIE...........cccviiiiiiieieiie e 55
4.3.2  Normalised weights of decision criteria/ alternatives............c.c.c....... 56
4.3.3  Final overall weights of decision alternatives..............cccocvvvvriiviiniennn. 58

4.3.4  Consistency of the pairwise judgement of each comparison matrix.... 59

4.4 Findings Of eXPert INtEIVIEWS .........cciveiiiiieiiecie e 60
4.4.1  Suitable revenue utilisation options in Sri Lanka ..............ccccoevvennnnne. 60
4.4.2  Barriers in implementing carbon pricing instruments in Sri Lanka..... 66

4.4.3  Strategies to overcome existing barriers towards the implementation of

carbon Pricing INSTIUMENTS. .......coi i 70

4.5  DIiSCUSSION OF FESUIES......ccuiiiiiiiiiiiiee e, 76
4.6  Updated theoretical framework ..., 79
4.7 Chapter SUMMAIY ....cc.oiiiiiiieieeieie ettt bbbt 81
5.0 Conclusion and ReCOMMENUALIONS ........ccevviiiiiiiiiiiieie s 82
5.1 INIFOAUCTION ...ttt e e aeeneenreas 82

Vi



5.2
5.3
5.4
5.5
6.0
7.0
7.1
7.2
7.3
7.4
7.5

REVISITING ODJECTIVES .....eouviiiieiiieiee e e 82
Contribution to KNOWIEAQE ..........covviiiiii e 87
Recommendations to practitioners ...........ccocuvvvieieieieie e 88
Areas for fUrther STUTIES ...........cooiiiiee e 88
RETEIBNCES ... 90
ANNEXUIES ...t 106
Fuzzy synthetic eXtent ValUES...........ccvevveiieii i 106
Minimum degree of posSiDIlity ..o 107
Preliminary survey- Interview guideling...........cccoccovviveiieii e 109
QUESTIONNAITE....vee e ettt ettt e sbe e st re e sbe e s be e beesnre e saeeanres 112
Expert Opinion Survey- Interview guideling ..........cccocoevveveiicieececen, 123

vii



LIST OF FIGURES

Figure 1: Chapter DreakaOWN.........cooiiiiiiiiic e 8
Figure 2: Standard circular flow model ..., 11
Figure 3: Extended circular flow model.............ccoooiieiieiici e, 12
Figure 4: Theoretical framework ...........cccoovoiiiiiiiec e 36
Figure 5: RESEAICH PrOCESS.......coveiviiiiiiiisieeieeee s 40
Figure 6: Levels of AHP hierarchy ..o 47
Figure 7: AHP NIEIarChy ........ooui oo 55
Figure 8: Updated theoretical framework ............ccccccviieiieiiccc e, 80

viii


file:///C:/Users/Acer/Desktop/MSc%20Docs%20(27-05)/Final%20Writeup/Final%20Doc/Final%20Report/Hardbound/MSc.%20Final%20Report.docx%23_Toc12867145
file:///C:/Users/Acer/Desktop/MSc%20Docs%20(27-05)/Final%20Writeup/Final%20Doc/Final%20Report/Hardbound/MSc.%20Final%20Report.docx%23_Toc12867150
file:///C:/Users/Acer/Desktop/MSc%20Docs%20(27-05)/Final%20Writeup/Final%20Doc/Final%20Report/Hardbound/MSc.%20Final%20Report.docx%23_Toc12867151

LIST OF TABLES

Table 1: Jurisdictions which have implemented carbon pricing instruments ............ 27
Table 2: Profile of respondents in preliminary SUrVeY..........ccccoevenenininieniicieee, 41
Table 3: Applicability of decision alternatives ............cccoveiieeie i s 42
Table 4: FEAHP rating SCaAlE.......ccocouiiieiece e 45
Table 5: Decision criteria considered by apparel firms when responding to carbon
PrICING INSTIUMENES ...ttt bbb 52
Table 6: Profile of respondents in qUESLIONNAITE SUIVEY .......c.ccveveieerieeieieesie e 54
Table 7: Normalised weights of decision Crteria ..........cccccevvveveiieiiese e 56
Table 8: Normalised weights of decision alternatives ..........cccocovevieveeieiiiene s, 57
Table 9: Final overall weights of decision alternatives.............cccccvvevvnieiienicniinnnn, 58
Table 10: Consistency of comparison MAtriCesS ...........cccvevveieeieeieieere e 59
Table 11: Profile of respondents in expert iNterVIEWS .........ccecveveiieiecieieese e, 60
Table 12: Suitable revenue utilisation options in Sri Lanka ............ccoccoceveviinniennen, 60

Table 13: Barriers for the implementation of carbon pricing instruments in Sri Lanka

Table 14: Strategies to overcome existing barriers towards implementation of carbon

PrICING INSTIUMENES ...ttt bbbt 71



ABBREVIATIONS

AHP- Analytic Hierarchy Process

CEA- Central Environment Authority

CEB- Ceylon Electricity Board
CEYPETCO- Ceylon Petroleum Corporation
CFC- Chlorofluorocarbon

CSR- Corporate Social Responsibility

ETS- Emission Trading Scheme

FCM- Fuzzy Comparison Matrix

FEAHP- Fuzzy Extended Analytical Hierarchy Process
GHG- Greenhouse gas

HFC- Hydrofluorocarbon

NCPC- National Cleaner Production Center
NDC- Nationally Determined Contributions
PFCs- Perfluorocarbons

SAC- Sustainable Apparel Coalition

SEA- Sustainable Energy Authority

UNFCCC- United Nations Framework Convention on Climate Change



