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ABSTRACT 

 
Sustainable transportation has become an essential focus for universities seeking 

to reduce environmental impact while enhancing mobility and accessibility. At 

UiTM Kedah, transportation challenges such as heavy reliance on private vehicles, 

limited bus services, and congestion have created an urgent need for innovative 

and eco-friendly solutions. To address these issues, this study introduces MERBOOK, 

a hybrid transportation concept that combines electric shuttle buses, microvans, 

and a centralized smart mobility application to create an efficient and user-

friendly campus transport system. The design of MERBOOK emphasizes the use of 

eco-conscious materials, including lightweight aluminum and recycled 

composites, while incorporating renewable energy elements such as solar-

powered bus stops. The design language follows a Minimalist Futurism approach, 

focusing on geometric simplicity, modular functionality, and modern aesthetics to 

enhance the user experience and ensure seamless integration into the existing 

campus environment. The research applied online questionnaires, literature 

reviews, and design benchmarking to evaluate user needs and current transport 

gaps. Findings revealed strong support for electric transport options and digital 

booking platforms with real-time updates. By merging sustainable mobility solutions 

with smart technology, MERBOOK aims to reduce emissions, improve service 

reliability, and enhance commuting convenience for students, staff, and visitors. 

This project not only addresses the immediate mobility challenges at UiTM Kedah 

but also contributes to a greener and more innovative transportation ecosystem 

that aligns with global sustainability efforts. 
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INTRODUCTION 

 

Sustainable transportation is increasingly vital in reducing environmental impact 

and improving accessibility within campus environments. UiTM Kedah, like many 

universities, faces challenges such as heavy reliance on private vehicles, traffic 

congestion, and inefficient public transport systems. These issues align with global 

research emphasizing the need for innovative and eco-friendly mobility solutions 

(Toledano et al., 2025). Electric buses, particularly microbuses, have gained recognition 

for their ability to reduce carbon emissions and provide reliable transport while 

supporting campus sustainability goals (Kuo et al., 2023). 

 

The MERBOOK project addresses these concerns by designing a fully electric microbus 

concept tailored to the needs of the UiTM Kedah community. Previous studies have 

highlighted how integrating sustainable vehicles with digital platforms, such as Mobility-

as-a-Service (MaaS), can enhance user satisfaction and optimize route planning 

(Coppola et al., 2024). Additionally, proximity and access to well-planned public 

transportation play a significant role in improving commuting patterns among university 

students (Crotti et al., 2022). 

 

By applying industrial design methodologies, MERBOOK combines user-centric design 

principles with eco-conscious materials and smart technologies to create a forward-

thinking transport system. Research on sustainable campus transport also emphasizes 

that community engagement is crucial to the success of such initiatives, ensuring that 

solutions meet real user needs (Misiran et al., 2021). MERBOOK reflects these insights, 

positioning itself as a modern, efficient, and sustainable alternative to existing mobility 

challenges at UiTM Kedah. Moreover, the project aligns directly with Sustainable 

Development Goals (SDG 9: Industry, Innovation, and Infrastructure; SDG 11: Sustainable 

Cities and Communities; and SDG 13: Climate Action), reinforcing its relevance to 

global sustainability objectives (United Nations, 2015a; 2015b; 2015c). 
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METHODS 

 
 

This project employed a mixed-method approach, combining qualitative and 

quantitative techniques to explore sustainable transportation solutions for UiTM Kedah. 

The first stage involved an extensive literature review of previous studies on sustainable 

mobility, electric bus design, and Mobility-as-a-Service (MaaS) frameworks. This review 

provided the theoretical foundation and identified best practices for campus 

transportation systems. Primary data were collected through an online questionnaire 

distributed to the UiTM Kedah community, including students, staff, and visitors. The 

survey aimed to understand current transportation challenges, user preferences, and 

expectations for an improved mobility system. Additionally, a benchmarking process 

was conducted to evaluate existing electric microbus solutions and sustainable 

transport initiatives implemented at other universities. The design development phase 

applied industrial design methodologies, focusing on ideation, concept sketching, and 

3D visualization to create MERBOOK, a user-friendly and eco-conscious electric 

microbus concept. 

 

RESULTS AND DISCUSSION/FINDINGS 

The findings from the online questionnaire revealed that a significant portion of 

the UiTM Kedah community expressed dissatisfaction with the existing transportation 

system due to issues such as irregular bus schedules, inadequate coverage, and heavy 

reliance on private vehicles. Over 70% of respondents indicated a preference for 

electric transportation systems, citing sustainability, reliability, and modern features as 
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key priorities. This aligns with previous studies, which highlight that students prefer eco-

friendly and efficient mobility solutions when given the choice (Misiran et al., 2021). 

The introduction of MERBOOK, a fully electric microbus, directly addresses these 

concerns by providing a low-emission, cost-effective, and user-friendly commuting 

solution. Incorporating a Mobility-as-a-Service (MaaS) approach through a centralized 

app for booking, payments, and live tracking was also strongly supported by users, 

reflecting findings from Coppola et al. (2024), who emphasize that MaaS improves 

accessibility and user experience. 

The study further demonstrates that integrating electric microbuses can significantly 

reduce campus congestion and carbon footprints, in line with global trends in public 

transport innovation (Kuo et al., 2023; Toledano et al., 2025). By applying industrial 

design principles, the project successfully merged functionality with aesthetics, inspired 

by Minimalist Futurism, to create a transport concept that resonates with modern 

campus identity and sustainable goals. 

PROCESS DESIGN AND DEVELOPMENT 

 

The design and development of MERBOOK followed a systematic and iterative 

approach rooted in industrial design methodologies. The process began with problem 

identification, where transportation challenges at UiTM Kedah were analyzed through 

online surveys, interviews, and literature reviews. Findings revealed significant gaps in 

existing campus transport, including limited-service coverage, over-reliance on private 

vehicles, and high carbon emissions. These insights established the foundation for the 



 

542 
 

project’s design objectives, which focus on sustainability, accessibility, and user-centric 

solutions. 

The conceptual phase involved brainstorming and generating multiple mobility 

solutions, including various electric bus configurations. Through comparative analysis 

and benchmarking against successful campus mobility projects, the electric microbus 

concept (MERBOOK) emerged as the optimal solution due to its compact size, energy 

efficiency, and adaptability to campus roads. 

Next, the development phase incorporated Minimalist Futurism design principles, 

emphasizing clean geometric forms, lightweight materials (e.g., aluminum frames, 

recycled composite interiors), and eco-conscious finishes. Digital features such as real-

time tracking and cashless payment systems were integrated into the concept to 

improve usability and service efficiency. 

 

Prototyping and visualization steps involved creating digital 3D models, design 

mockups, and conceptual sketches to refine ergonomics, passenger comfort, and 

functional layout. The final MERBOOK design reflects both aesthetic appeal and 

practicality, aligning with SDG 9 (Innovation), SDG 11 (Sustainable Cities), and SDG 13 

(Climate Action). This process ensured that the design not only addressed current 

mobility needs but also set a foundation for future improvements and scalability. 
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CONCLUSION & RECOMMENDATION 

 

The MERBOOK project provides a sustainable and innovative solution to mobility 

challenges at UiTM Kedah. By introducing a fully electric microbus system, MERBOOK 

reduces reliance on private vehicles, minimizes carbon emissions, and improves 

accessibility for students, staff, and visitors. Its smart features such as real-time tracking, 

cashless payments, and digital booking—enhance the commuting experience while 

aligning with SDG 9, SDG 11, and SDG 13. The Minimalist Futurism-inspired design 

emphasizes efficiency, user comfort, and eco-friendly materials, ensuring both 

functional and aesthetic value. 

 

Recommendations include pilot testing MERBOOK to evaluate performance and user 

feedback, developing smart bus stops with solar power and real-time displays, and 

actively engaging the UiTM community for continuous improvement. Expanding 

coverage and integrating renewable energy solutions such as solar charging stations 

are also suggested to strengthen environmental impact and scalability. MERBOOK sets 

the foundation for a future-ready, green campus mobility system. 
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