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LEVERAGING QR TECHNOLOGY FOR SUSTAINABLE LIVING
IN ALOR SETAR

Atikah Raihanah Amir!, Zulkefle Ayob'", Norizan Mt Akhir’>, Muhammad Harith
Zafran®, Muhammad Nazmy Azhary Mohd Nazry*

L1234 Department of Built Environment Studies and Technology, College of Built Environment, Universiti Teknologi
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ABSTRACT

This study explores the innovative application of QR technology in promoting sustainable living in
Alor Setar, Kedah, a region renowned for its picturesque paddy fields. By enhancing pedestrian
infrastructure and incorporating digital innovations, this project aims to strike a balance between
urban development and environmental conservation. By leveraging Quick Response (QR) codes,
this project envisions creating interactive installations that enhance the pedestrian experience. These
installations will provide Augmented Reality (AR) experiences offering educational and
entertainment value. The primary objectives are twofold: to improve pedestrian amenities and to
design sustainable facilities that foster social interaction and community engagement. The QR-coded
sidewalks will guide residents and visitors through scenic routes, highlight cultural landmarks and
local biodiversity, thereby encouraging walking as a mode of transport. AR experiences will overlay
historical narratives and ecological insights into real-world views, enriching the understanding of
Alor Setar's heritage and environmental significance. Additionally, this initiative seeks to create
social hubs with QR-enabled installations that promote communal activities and local crafts.
Ultimately, the integration of QR technology into Alor Setar's urban planning promises to create a
model of sustainable living that can be replicated in other cities facing similar challenges.

Keyword: QR technology; sustainable living; pedestrian infrastructure; augmented reality;
community engagement

1. INTRODUCTION

1.1 Integration of QR code and AR Experience

The integration of QR code technology in urban planning presents an innovative approach to
creating engaging and interactive experiences for visitors. In Alor Setar, Kedah, the implementation
of QR code scanning enables tourists and residents to explore the city's famous landmarks through
augmented reality (AR) experiences, providing educational and immersive insights into the region's
rich cultural heritage and natural beauty. This project aims to leverage such technology to promote
sustainable living, enhancing both the functionality and appeal of urban spaces while maintaining
the scenic charm of Alor Setar's paddy fields. Reducing the urban heat island effect is the crucial
component of this sustainability initiative. By incorporating polycarbonate roofs and solar panels
into the city's infrastructure, the project not only aims to mitigate temperature increases but also
harnesses renewable energy sources to power public amenities. These dual- approach objectives
ensure that urban development in Alor Setar is both climate-conscious and energy-efficient, align
with the broader goals of sustainable development.



1.2 Integration of Sustainable Development Goals (SDG)

Furthermore, the project integrates the Sustainable Development Goals (SDGs) into its design
approach, emphasizing environmental stewardship, social inclusivity, and economic viability. The
construction of clearly marked and well-designed pedestrian crossings encourages a more walkable
city, enhancing safety and accessibility for all. By fostering community engagement and promoting
eco-friendly practices, this initiative supports the long-term sustainability of Alor Setar.

2. METHODOLOGY

The methodology for this project involves a comprehensive use of ArcGIS Instant Apps to plan,
implement, and manage the QR code technology and other sustainable infrastructure. The process
begins with the collection of spatial data, including the locations of key cultural and historical sites,
pedestrian pathways, and potential installation points for QR codes. This data is then uploaded to
ArcGIS software, where it is analyzed to identify optimal locations for interactive installations and
pedestrian enhancements. The next step involves designing the QR code experiences using ArcGIS
Instant Apps. A flowchart outlining this process includes:
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Figure 1 Workflow methodology of leveraging QR technology for sustainable living

Each step is meticulously planned to ensure that the technology enhances user engagement while
promoting sustainable practices. Finally, the implementation phase focuses on the physical
installation of QR codes, solar panels, polycarbonate roofs, and pedestrian crossings. Regular
monitoring and evaluation are conducted using ArcGIS tools to assess the effectiveness of these
interventions in reducing the urban heat island effect, improving pedestrian safety, and promoting
community engagement. Feedback from users is collected through the app to continuously refine
and enhance the experience.
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3. FINDINGS

The deployment of QR code technology has significantly enriched the visitor’s experience in Alor
Setar. Tourists using the QR codes, as reported in the questionnaire survey during data collection,
expressed a high level of engagement and satisfaction, noting the ease with which they could access
detailed information about Kedah's landmarks and cultural sites. The AR experiences were
highlighted as a major attraction, offering a unique and immersive way to explore the city's heritage
and natural beauty.

The introduction of polycarbonate roofs and solar panels has shown promising results in reducing
urban heat island effect. Temperature measurements taken before and after the installation indicate a
noticeable decrease in ambient temperatures in areas with these modifications. Additionally, the
solar panels have successfully generated a portion of the energy required to power public amenities,
demonstrating the feasibility of integrating renewable energy sources into urban infrastructure. The
alignment with the Sustainable Development Goals has been well-received, with particular emphasis
on improving pedestrian infrastructure and community spaces. The clearly marked and
well-designed pedestrian crossings have enhanced safety and accessibility, encouraging more
residents and visitors to walk rather than drive. This shift not only promotes physical health but also
reduces traffic congestion and associated emissions, contributing to a cleaner, more sustainable
environment.
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Figure 2 Deployment of QR code technology and the mtegratlon of SDG

4. CONCLUSION
In conclusion, the innovative use of QR technology, combined with sustainable infrastructure
practices, has successfully enhanced the urban experience in Alor Setar. The project's multifaceted
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approach, incorporating AR experiences, solar energy, and culturally significant installations, has
not only improved visitor engagement but also contributed to the city's sustainability goals. By
aligning with the Sustainable Development Goals, the initiative has created a model for urban
development that prioritizes environmental stewardship, social inclusivity, and economic viability.
The positive outcomes observed in Alor Setar serve as a blueprint for other cities aiming to balance
urban growth with sustainability, demonstrating the potential of technology-driven solutions in
fostering sustainable living.

REFERENCES

Cranmer, E. E. (2019). Designing Valuable Augmented Reality Tourism Application Experiences. In M. C.
tom Dieck & T. Jung (Eds.), Augmented Reality and Virtual Reality: The Power of AR and
VR  for Business (pp- 73-87). Springer International Publishing.
https://doi.org/10.1007/978-3-030-06246-0_6

Fahmy, T. M., & Al-Azab, M. R. (2016). Evaluation of the Tourist Acceptance of Quick Response
(QR) Code: Using Technology Acceptance Model. Minia Journal of Tourism and
Hospitality Research, 1(2), 49-74.

Shayan, N. F., Mohabbati-Kalejahi, N., Alavi, S., & Zahed, M. A. (2022). Sustainable Development
Goals (SDGs) as a Framework for Corporate Social Responsibility (CSR). Sustainability
(Switzerland), 14(3). https://doi.org/10.3390/su14031222

Siriphanich, P., Mitmuang, P., & Thawonthong, S. (2022). Tourist Satisfaction with The QR Codes
on Street Art in Songkhla Old Town, Thailand. Journal of Event, Tourism and Hospitality
Studies, 2, 1-32. https://doi.org/10.32890/jeth2022.2.1

Sunder Srinivasan, Dr. Arun SHerkar, Jayamani J., Akash Indora, & Dr. Rupam Mukherjee. (2024).
Tourism Innovation and The Role of Technology in Enhancing Visitor Experiences.
Educational  Administration: Theory and  Practice, 30(4), 1506-1513.
https://doi.org/10.53555/kuey.v30i4.1702

Sustacha, 1., Bafios-Pino, J., & Del Valle, E. (2023). The Role of Technology in Enhancing the
Tourism Experience in Smart Destinations: A Meta-Analysis. Journal of Destination
Marketing & Management, 30. https://doi.org/10.1016/j.jdmm.2023.100817

12


https://doi.org/10.1007/978-3-030-06246-0_6
https://doi.org/10.3390/su14031222
https://doi.org/10.32890/jeth2022.2.1
https://doi.org/10.53555/kuey.v30i4.1702

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



	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






