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OPTIMIZING CARBON EMISSION ANALYSIS FOR SUSTAINABLE
ENVIRONMENTAL IMPACT

Nazatul Adibah Tham Binti Iskandar Nasruddin Tham

Universiti Teknologi MARA, 40450 Shah Alam, Selangor
nazatuladibahtham@gmail.com

ABSTRACT

This project aims to tackle the accessibility and cost challenges associated with carbon emission
analysis tools by developing a user-friendly application system. The objectives are to democratize
carbon emission calculations and optimize emission values using advanced swarm-based algorithms.
The methodology includes designing an accessible application, performing a comprehensive carbon
emission analysis for Engineering Tower 2 in accordance with GHG Protocol and ISO 14064
guidelines, and incorporating participation factors and utilization indices to refine emission values.
The findings demonstrate that the application significantly reduces barriers to accurate emission
assessments, and the detailed analysis highlights key areas for improvement in the carbon footprint
of Engineering Tower 2. The optimization techniques enhance the precision and efficiency of
emission reduction efforts. In conclusion, this project provides an effective and accessible tool for
carbon management, promoting sustainable practices and contributing to global climate change
mitigation efforts.

Keyword: Carbon Emission, User-Friendly Application, GHG Protocol, ISO 14064, Sustainability,
Carbon Footprint, Emission Analysis

1. INTRODUCTION

Climate change is a critical global issue driven by increasing greenhouse gas emissions, particularly
carbon dioxide (CO2). The need to accurately measure and mitigate carbon emissions has become a
pressing concern for organizations worldwide (World Resources Institute (WRI) and World Business
Council for Sustainable Development (WBCSD)). However, existing carbon emission calculation
tools often lack accessibility, user-friendliness, or optimization capabilities hindering their ability to
conduct accurate assessments and implement effective mitigation strategies (Zhang, n.d), (Yaacob,
2020), (Lai, 2011). Additionally, current frameworks lack avenues to optimize emission values
based on participation factors or utilization indices, presenting a critical gap in sustainable impact
analysis (Huang, 2024).

This study aims to develop a user-friendly carbon emission calculation application system
that is easily accessible to users worldwide. It also intends to conduct a comprehensive carbon
emission analysis, focusing on Scope 1, 2, and 3 emissions, in accordance with the GHG Protocol
and 1SO 14064 guidelines of Engineering Tower 2 in Universiti Teknologi MARA. Furthermore, the
project seeks to optimize carbon emission values through the integration of participation factors and
utilization indices using swarm-based optimization algorithms (Alvarez-Castafieda, 2016).

The study incorporates swarm-based optimization algorithms to optimize emission values
based on participation rates and utilization indices. However, the study is limited to the specific case
of Engineering Tower 2 and may require further validation and adaptation for application in other
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buildings or contexts. Additionally, the optimization algorithms employed may have inherent
limitations or assumptions that could affect their accuracy or applicability in certain scenarios.

2. METHODOLOGY

The methodology employed in this project involves a series of well-defined steps aimed at achieving
the specified objectives. These steps include the system design and development, data collection and
analysis, carbon emission calculations, and optimization techniques. Each component is integral to

the overall success of the project.

Liter atur e R eview

Review and study the previous cases of carbon emission
calculation, GHG Protocol, ISO14064, Scope 1,2, and 3
emissions and its mitigati on.

!

Data Collection
Gather data on carbon emissions from various sources to
determine the Scope 1,2 & 3 emissions of Engineering
Tower 2.

T esting Existing Carbon Emission Calculator Software

Analyze existing carbon calculation methodologies using
LCOS software by MGTC focusing on how standard
LCOS software addresses Scope 1, 2, and 3 emissions.

i

App Developiment

Utilize mobile app development frameworks to create an
interactive and user-friendly application with implementing
algorithms for carbon footprint calculation and integrate
real-titme data sources.

!

User Testing and R eview

Conduct usability testing and gather feedback from a
diverse group of users to refine the app’s interface,
functionalities, and overall user experience.

|

Optimization Integr ation

Continuously improve the accuracy of carbon emission
predictions based on user behaviour and evolving
ervirommental factors.

Figure 1 Methodology flowchart for optimizing carbon emission analysis and developing a user-friendly
application system

3. FINDINGS

The findings of this study indicate that the developed carbon emission calculation application is both
user-friendly and effective in accurately categorizing and analyzing emissions into Scope 1, 2, and 3
for Engineering Tower 2 at Universiti Teknologi MARA. The application adheres to the GHG
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Protocol and 1SO 14064 standards, ensuring high data accuracy and integrity. Preliminary user
feedback confirms the system's accessibility and ease of use. Additionally, the integration of swarm-
based optimization algorithms has enhanced the precision of emission estimates, revealing
significant opportunities for reducing Scope 2 emissions through energy-saving measures and
increased utilization of renewable energy sources. These findings suggest that the application is a
valuable tool for organizations seeking to assess and mitigate their carbon footprints effectively.

SCOPE CATEGORY DIMENSION ACTIVITY DATA |FACTOR VALUE(MARKET-BASED) [CARBON EMISSION(tCOZe)]
Stationary Source Combustion Emissions |LPG Volume (m#) 7 155709 1089963
Mobile Combustion Emission Diesel Volume (m*) 5 10.325115 51625575
SCOPE 1 |Raw Matenal Generated CO2 Emissions :I.‘Imhdnc Volume (m#) 6 2746333 16.477998
Net Purchased Electricity Use Generated Emissions 1 |Lift Energy Electricity (MWh) 49 05000 03757 18.428085
10 :qu Room Energy Electricity (MWh) 004639 03757 017428723
10 |SmallRoom city 0.04495 0.3757 016887715
1 |Comidor 001350 0.3757 000507195
e 10 |[Staff Room Energy Electricity (MWh) 0.06340 03757 02381938
10 |Laboratory Energy Electricity (MWh) 004540 | 03757 0.1705678
3 Washroom Energy Electricity (MWh) 000036 03757 0000405756
2 ;Omm Energy Electnicity (MWh) 020609 03757 0.154856026
Category 7- Employee Commuting 240 Bus Distance(km) 15 0113 4068
i 236 |car Distance(km) 25 0118 6962
SCOPE3 2409 |Motorcycle Distance(km) 10 0.204 4914 36
1 |Enght Distance(km) 680 | 0117 7956
TOTAL 6105263548

Figure 2 Examples of total of carbon emission for Engineering Tower 2

4. CONCLUSION

In conclusion, this study successfully developed a user-friendly carbon emission calculation
application adhering to the GHG Protocol and ISO 14064 standards, providing accurate analyses of
Scope 1, 2, and 3 emissions for Engineering Tower 2 at Universiti Teknologi MARA. The
application, noted for its accessibility and ease of use, offers precise emission estimates and
identifies significant opportunities for reducing Scope 2 emissions through energy-saving measures
and renewable energy utilization. The findings indicate that this tool is valuable for organizations
aiming to effectively assess and manage their carbon footprints, thereby supporting global efforts in
climate change mitigation and sustainable practice promotion.

REFERENCES

H. Zhang, Y. H. (n.d). An approach to open carbon footprint calculation platform design. 2011 IEEE
International Conference on Service-Oriented Computing and Applications (SOCA), Irvine,
CA, USA, 2011, 1-3. doi:10.1109/SOCA.2011.6166226

Huang, Z. Z. (2024). Life-Cycle Carbon Emissions (LCCE) of Buildings: Implications,
Calculations, and Reductions. Engineering. doi: https://doi.org/10.1016/j.eng.2023.08.019

Lai, J. S. (2011). Comparative Analysis of Three Approaches for Developing Inventory of Carbon
Dioxide Emissions. Transportation Research Record: Journal of the Transportation
Research Board. doi: https://doi.org/10.3141/2252-18

W. F. Alvarez-Castafieda, L. A.-T.-E. (2016). Carbon Footprint meter prototype due to power
consumption: Case of study Colombia. 2016 IEEE ANDESCON, Arequipa, Peru.
doi:10.1109/ANDESCON.2016.7836220

World Resources Institute (WRI) and World Business Council for Sustainable Development
(WBCSD). (n.d.). Corporate standard: GHG protocol,” Corporate Standard | GHG Protocol.
Retrieved from https://ghgprotocol.org/corporate-standard

Yaacob, N. F. (2020). A review of the measurement method, analysis and implementation policy of
carbon dioxide emission from transportation. Sustainability, 12. doi:10.3390/su12145873

227



Pejabat Perpustakaan I Universiti Teknologi MARA
Librarian Office Cawangan Perak
Kampus Seri Iskandar

32610 Bandar Baru Seri Iskandar,

Perak Darul Ridzuan, MALAYSIA

Tel: (+605) 374 2093/2453 Faks: (+605) 374 2299

TEKNOLOGI
MARA

o
N

Su_rat kami : 700-KPK (PRP.UP.1/20/1)
20 Januari 2023

Prof. Madya Dr. Nur Hisham Ibrahim
Rektor

Universiti Teknologi MARA
Cawangan Perak

Tuan,

PERMOHONAN KELULUSAN MEMUAT NAIK PENERBITAN UiTM CAWANGAN PERAK
MELALUI REPOSITORI INSTITUSI UiTM (IR)

Perkara di atas adalah dirujuk.

2. Adalah dimaklumkan bahawa pihak kami ingin memohon kelulusan tuan untuk mengimbas
(digitize) dan memuat naik semua jenis penerbitan di bawah UiTM Cawangan Perak melalui

Repositori Institusi UiTM, PTAR.

3. Tujuan permohonan ini adalah bagi membolehkan akses yang lebih meluas oleh pengguna
perpustakaan terhadap semua maklumat yang terkandung di dalam penerbitan melalui laman
Web PTAR UiTM Cawangan Perak.

Kelulusan daripada pihak tuan dalam perkara ini amat dihargai.

Sekian, terima kasih.

w.
“BERKHIDMAT UNTUK NEGARA” &

37-\-2027

Saya yang menjalankan amanah,
PROF. MADYADR. NUR HISHAM IBRAHIM

REKTOR
UNIVERSITI TEKNOLOGI MARA

AWANGAN PERAK
}c(;AMPUS SERI ISKANDAR

SITI BASRIYAH-SHAIK BAHARUDIN
TimbalanmKetua Pustakawan

nar

Vniversite Tebnologi MARA Cawangan Perak : Experiential Leanning Tu 74 Greenw Envinonment @ Sevi Tekandar



	1.cover.pdf
	Binder1.pdf
	indes2024 extended abstracts front cover.pdf
	indes2024 extended abstracts after cover.pdf
	INDES 2024 COPYRIGHT ISBN 2024.pdf
	INDES 2024_EDITORIAL_TOC_PREFACE.pdf

	INDES 2024 EXTENDED ABSTRACTS FINAL DRAFT.pdf
	INDES 2024 EXTENDED ABSTRACT PG
	5.SL_COMBINED
	5.SL_COMBINED
	SL COMBINED BC
	BSL-0675454_AAUTOMATIC SHRIMP SEED COUNTING DEVICE BASED ON INTERNET OF THINGS (IOT) AND ARTIFICIAL INTELLIGENCE (AI) TO SUPPO
	BSL-2633814_STRATEGIC DIGITAL FORENSICS FRAMEWORK FOR CORRUPTION PREVENTION IN FINANCIAL SECTORS_EDITED.docx
	BSL-3695135_UNVEILING THE CORAL REEF LANDSCAPE.docx
	BSL-4998284_SHUCA ANTI-BACTERIAL TISSUE INNOVATION FROM CASSAVA PEELS_EDITED.docx
	BSL-7147878_RRICE REIMAGINED ENHANCING NUTRITIONAL VALUE AND GLYCEMIC CONTROL THROUGH FORTIFIED PARBOILED RICE_EDITED.docx
	BSL-7637239_SOLAR PANEL FOR INTEGRATED IRRIGATION SYSTEM_EDITED.docx


	1.DC_COMIBINED
	1.DC_COMIBINED
	DC COMBINED BC
	BDC-0152335_TRADCON Blending Batik Heritage with Contemporary Trends to Raise Cultural Awareness Through Fashion
	BDC-2550421_Exploring Culinary Diversity in Yogyakarta and Optimizing Tourism Through Foodiverse Application Techn
	BDC-2633814_SSAMPAHMAS REVOLUTIONIZING WASTE MANAGEMENT WITH SMART SOLUTIONS_EDITED.docx
	BDC-5026160_QUIC POWER ACCESS REVOLUTIONIZING MOBILE CHARGING WITH SMART SOLUTIONS_EDITED.docx
	BDC-5557363_AN ECO-FRIENDLY DESIGN CONCEPT IN URBAN AGRICULTURE FOR CAFÉ CULTIVA_EDITED.docx
	BDC-6803850_C-LANDO LITERACY INNOVATION OF DIGITAL-BASED INDONESIAN CEXPLORATION OF THE ARCHIPELAGO'S HERITAGE_Muhamad Catur G, Rizma D
	BDC-6888363_ UV-SHIELD CAP2CARRY_EDITED.docx
	BDC-8101148_RIVERBANK_Extended_Abstract_Siti_Mariam_Zakirah[1] - Mariam Zakirah
	BDC-9430147_MODULAR DESIGN CONCEPT IN AN URBAN AGRICULTURE PRODUCT FOR PRIMARY SCHOOL STUDENTS VEGO_EDITED.docx


	6.ST_COMBINED
	ST COMBINED BC
	BST-0376337_CIAMIK INDES 2024 FINAL (1) - ANNISA FIDANTA SHAFIR -
	BST-0708778_AUTOMATED ROCKMELON GRADING TECHNOLOGY_EDITED.docx
	BST-1231395_GROUNDWATER POTENTIAL MAPPING ZONE USING FREQUENCY RATIO AND RANDOM FOREST MACHINE LEARNING TECHNIQUE_EDITED.docx
	BST-2095981_VISUALISING STUDENT FINANCES_EDITED.docx
	BST-2217513_SMART CLOTHES DRYING SYSTEM WITH WEATHER FORECASTING PREDICTION_MissThananya_Hazlina - Delinn Haron
	BST-2253943_UTILIZATION OF PALM 
	BST-2318316_APPLICATION OF OVERNIGHT PLACES NEAR UITM_EDITED.docx
	BST-3078577_OPTIMIZING CARBON EMISSION ANALYSIS FOR SUSTAINABLE ENVIRONMENTAL IMPACT_EDITED.docx
	BST-3446976_SWITCHLINK SMART IOT PLUG CONTROL AND MONITORING SYSTEM_NASRAAN SHAH - Nasraan Shah
	BST-3879069_TechTrackerRNAqPCR_SitiRohaliza - Siti Rohaliza Alitar
	BST-3887320_Celltrix Pro - Bioengineered Scaffold Kit for Successful MSC Differentiation
	BST-4019027_TTURNING WASTE TO 
	BST-4045673_POWERING THE FUTURE 
	BST-4295278_MOBILE APPLICATION OF PERAK i-CARE_EDITED.docx
	BST-5324538_GEMAH (Gerak Modal Usaha)_Saddam Murtadho Mansyur - SADDAM MURTADHO MANSYUR -
	BST-8826141_SSTABILIZATION OF SOIL USING KENAF FIBRE AND EMPTY FRUIT BUNCH(EFB) IN INCREASING COMPACTION CHARACTERISTICS_EDITED.docx
	BST-8941732_INVESTIGATION OF CHARRING RATE FOR SOLID MALAYSIAN TIMBER IN 2-D STANDARD FIRE EXPOSURE USING
	BST-9332385_TUNGSTEN TELLURITE DOPED GLASS AS RADIATION SHIELDING MATERIAL_EDITED.docx
	BST-17983036_PENANG_S PEDESTRIAN WAYFINDING AND BIKING_EDITED.docx
	BST-63321608_KANDARKRAZE MOBILE APPLICATION_EDITED.docx


	4.SE_COMBINED
	4.SE_COMBINED
	SE COMBINED BC
	BSE-1561691_FIX “JOFIL” Johar Leaf Extract Lotion as Antifungal_Dwiqi Ibnu Khoirin (1) - 024_DWIQI IBNU KHOIRIN_akt -
	BSE-3193466_“THE POTENTIAL OF KELOR LEAF (MORINGA OLEIFERA) SCRUB AS A NATURAL ALTERNATIVE FOR SKINCARE_EDITED.docx
	BSE-3393716_BARBERODA INNOVATING GROOMING EXPERIENCES WITH MOBILE CONVENIENCE_EDITED.docx
	BSE-4025892_EESSENTIAL OIL FROM CARICA SEEDS_EDITED.docx
	BSE-4993518_Crowdfunding Framework for Waqf Property Optimisation of Waqf Institution
	BSE-5083839_KNOWLEDGE SHARING MODEL FOR PERFORMANCE IMPROVEMENT OF OUTSOURCED FACILITIES MANAGEMENT
	CSE-3292750_THE APPLICATION OF GENOGRAM IN FAMILY COUNSELLING  A CASE STUDY siti nor fatimah.docx (1)


	2.ED_COMBINED
	2.ED_COMBINED
	ED COMBINED BC
	BED-5284042_THE RISE OF NATIONALISM_EDITED.docx
	BED-5993426_LeTTRaN Kit Mathematics Tool Innovation For The Rational Numbers Topic
	BED-6439820_UNITAX_1EDITED.DOC.docx
	CED-3312397(2)_Solar Adventure_Adam - Amir Hakim
	CED-3312397_Journey to Jannah_Aimy Najla - Amir Hakim
	CED-4325155_SPREAD _ FARINI BT AHMAD FADIL - Farini
	CED-5520740_P.E.S CARD _SOLVING HOTS ESSAY WRITING PROBLEMS IN HISTORY SUBJECT - JUWAIDAH BINTI ABU NAIM KPM-Guru.docx


	3.ASA-6673578_MODEL FIQH IBADAH MASYARAKAT ISLAM ORANG ASLI DI NEGERI PERAK_ PAIZ HASSAN - paiz Hassan.docx






