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ABSTRACT
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Manufacturing Using the CSI CO> and Energy
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The cement industry is a significant contributor to global greenhouse gas emissions,
making accurate and standardized CO2 emission reporting crucial for sustainable
development. This study addresses the challenges faced by Indonesian cement
producers in adopting the complex Cement Sustainability Initiative (CSI) CO2 and
Energy Protocol, a globally recognized framework for emission calculation. Many
plants in Indonesia lack the resources and expertise for seamless implementation,
and existing tools often lack regional relevance. To bridge this gap, this study
focuses on the development and evaluation of a web-based application designed to
streamline and automate CO, emission calculations according to the CSI protocol.
The primary objective is to create a user-friendly, accessible, and scalable platform
tailored to the specific needs of the Indonesian cement industry, simplifying data
entry and automating the generation of standardized reports. Employing a
descriptive research design and a prototype development model, the study will first
analyze the complexities of the CSI protocol and the specific implementation
barriers in Indonesia. Subsequently, a web application will be designed and built
using technologies such as HTML, CSS, and JavaScript. The platform's
effectiveness will be validated through a multi-faceted evaluation process,
including expert validation for computational accuracy, usability testing using the
System Usability Scale (SUS), and User Acceptance Testing (UAT) with industry
stakeholders. This study is expected to deliver a practical tool that simplifies
reporting, enhances data accuracy and transparency, and provides data-driven
insights for process optimization. By facilitating standardized CO- reporting, the
application aims to support Indonesia's cement sector in its transition towards more
sustainable and environmentally responsible practices, contributing to national and
global climate mitigation goals.

Keywords: GHG Emission, CSI Protocol, Web Application, Reporting.
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The cement industry is a significant contributor to global greenhouse gas
emissions, making accurate and standardized CO2 emission reporting crucial for
sustainable development. This study addresses the challenges faced by Indonesian
cement producers in adopting the complex Cement Sustainability Initiative (CSI)
CO2 and Energy Protocol, a globally recognized framework for emission
calculation. Many plants in Indonesia lack the resources and expertise for seamless
implementation, and existing tools often lack regional relevance. To bridge this
gap, this study focuses on the development and evaluation of a web-based
application designed to streamline and automate CO. emission calculations
according to the CSI protocol. The primary objective is to create a user-friendly,
accessible, and scalable platform tailored to the specific needs of the Indonesian
cement industry, simplifying data entry and automating the generation of
standardized reports. Employing a descriptive research design and a prototype
development model, the study will first analyze the complexities of the CSI protocol
and the specific implementation barriers in Indonesia. Subsequently, a web
application will be designed and built using technologies such as HTML, CSS, and
JavaScript. The platform's effectiveness will be validated through a multi-faceted
evaluation process, including expert validation for computational accuracy,
usability testing using the System Usability Scale (SUS), and User Acceptance
Testing (UAT) with industry stakeholders. This study is expected to deliver a
practical tool that simplifies reporting, enhances data accuracy and transparency,
and provides data-driven insights for process optimization. By facilitating
standardized CO> reporting, the application aims to support Indonesia’'s cement
sector in its transition towards more sustainable and environmentally responsible
practices, contributing to national and global climate mitigation goals.

Keywords: GHG Emission, CSI Protocol, Web Application, Reporting.

vii

https://lib.mercubuana.ac.id



LIST OF CONTENTS

TUTLE PAGE ... ettt i
STATEMENT OF ORIGINAL WORK PAGE ... i
APPROVAL PAGE ...ttt i
ACKNOWLEDGEMENTS ..ottt iv
STATEMENT OF APPROVAL FOR FINAL PROJECT PUBLICATION
FOR ACADEMIC PURPOSES. ..o, Y
A B S T R A C T ettt et e e —————— Vi
A B S T R A T oot vii
LIST OF CONT ENT S oottt e e e e et e e e e e e e ae s viii
LIST OF TABLES ..ottt ettt e e e e e e ereeees X
LIST OF FIGURES ... oottt e e e e e e e e e e Xi
LIST OF ATTACHMENTS . ...t xii
CHAPTER | INTRODUCTION ..ottt 1
1.1 BACKGIOUNG ..ottt 1
1.2 Problem StateMENT ... ..ottt 2
1.3 ReSearch ODJECLIVES.......ccccoeiiee e 3
1.4 RESEAICH BeNETIES. ...t 4
15 RESEAIrCH LiMITAtIONS ....vveeeeeeeee e 5
CHAPTER Il LITERATURE REVIEW. ..., 7
2.1 Previous ReSEAICN ......ooo oo 7
2.2 SUPPOILING THEOIY ..ottt 16
CHAPTER 11l RESEARCH METHODS. ... 17
3.1 RESEAICH MELNOUS ... 17
3.2 RESEAICH PrOCEAUIE ... .ot 20
CHAPTER IV DISCUSSION ...ttt e eeeeaaaa e e e 23
4.1  System Development OVEIVIEW. .......cc.ccveiveiiiieieee e 23

4.1 1 DBSIGN ...ttt bbbttt 23

4.1.2 Data Collection and ModifiCation .........oveveveeeeeeeeeeeeeeeeeeeeeeeeeees 26

4.1.3 Initial RUNS @Nd TESTING ...cvvvveiiieieiierie e, 26
4.2 Evaluation RESUILS ....coooeeeeeeeeeeee e 29
CHAPTER V CONCLUSION AND SUGGESTIONS. ..., 31
5.1 CONCIUSTON ..ot e et e e e e e e eeeeeeeeeeeeeeeeeees 31
5.2 SUQUESTIONS ...eiiiiieitie ettt sttt 31

viii

https://lib.mercubuana.ac.id



REFERENCES

ATTACHMENTS ..o

iX

https://lib.mercubuana.ac.id



LIST OF TABLES

Table 2.1 PreVioUS RESEAICH .......eeeee e eeeeeeeeeeeeeneeeenenne 7

Table 3.1 INPUL & UNITS ......eoiriiieiecce e 18

Table 3.2 EMISSION FaCTOTS ...t 19

Table 3.3 EQUALIONS ....ocvviiieiicie ettt te e nas 19
X

https://lib.mercubuana.ac.id



LIST OF FIGURES

FIQUIE 3. L et 20
FIQUIE 4.1 bbb 23
FIQUIE 4.2 ..ottt e et e e te st e s be e be et e sreeneenee e 24
FIQUIE 4.3 .ottt et et ae et e r e te e be et e reereenee e 25
10 U S SRS 27
FIQUIE 4.5 et te et e e be et e sre e reenee e 28
FIQUIE 4.6 .t 28
FIQUIE 4.7 bbbt 29
Xi

https://lib.mercubuana.ac.id



LIST OF ATTACHMENTS

Attachment 1 AsSIStaNCe Card.........ccceocvieiirieiiiie e 35

Attachment 2 CUITICUIUM VItAE .......covviiiiicee e 36

Attachment 3 IPR Declaration LEtErS........ccovivviiiieiie e 38

Attachment 4 BNSP CertifiCate .........ccoveiiiiiiiiie e 39

Attachment 5 Defense Examiner ReVISION FOrMS.........cccvvvveveeiie e 41

Attachment 6 Turnitin Check ReSUIL ...........coveiiiiiiiii e 42
Xii

https://lib.mercubuana.ac.id





