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ABSTRACT 

 
 The “EMAS” (Electric Modular Autonomous Service) is a sustainable 

modular electric shuttle concept designed to address the mobility needs of 

urban Malaysian millennials. This design project promotes eco-conscious 

commuting by transforming daily transport routines through a compact, 

smart, and energy-efficient system that integrates autonomy and 

modularity. Responding to challenges such as congestion, pollution, and 

limited green transport options in cities like Kuala Lumpur, EMAS aims to align with 

global sustainability targets, particularly SDG 11 and SDG 13. Constructed using 

lightweight plastic, modular frame, and electric autonomous systems, EMAS is 

optimized for short-distance travel and shared use in urban settings. It 

features ergonomic seating, minimal environmental footprint, and 

autonomous navigation for seamless, smart operation. The modular 

system allows for adaptability accommodating varied passenger needs, cargo 

transport, or multipurpose services within the same framework. Research 

incorporated both quantitative surveys and literature reviews to uncover 

urban millennials’ transport behaviour, pain points, and sustainability values. 

Survey insights revealed preferences for low-cost, smart, and eco-friendly 

mobility but limited access remains a barrier. EMAS responds directly to these 

needs. As a next-generation transport concept, EMAS represents the 

convergence of cultural, environmental, and technological progress. Its 

design encourages behavioural shifts toward sustainability, reduces emissions, 

and enhances urban efficiency. EMAS offers a future-forward solution that bridges 
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responsible design and millennial lifestyles, shaping mobility for a cleaner 

tomorrow. 
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INTRODUCTION 

 
As part of the Industrial Design course, EMAS (Electric Modular 

Autonomous Service) was developed to address the growing need for 

sustainable, tech-driven transport solutions among Malaysian millennials. 

Millennials in urban areas increasingly demand practical, connected, and 

environmentally conscious alternatives to traditional vehicles. EMAS responds 

to these challenges through a user-centred, modular design that incorporates 

smart autonomous technology for short-distance city travel. According to 

Vávrová et al. (2025), millennial and Gen Z mobility behaviours are reshaping 

transport choices, making autonomy and modularity key strategies for 

adoption. 

DESIGN AND DEVELOPMENT 
 

The EMAS (Electric Modular Autonomous Service) is a forward-thinking 

transportation concept developed under the Industrial Design program to 

address urban sustainability challenges faced by the millennial generation in 

Malaysia. This age group, typically aged 29 to 44, represents a digitally 

connected, environmentally aware, and increasingly mobile demographic. 

However, many millennials still rely heavily on private vehicles due to poor public 

transport integration, limited green alternatives, and lack of awareness about 

sustainable options. 

 
The concept of EMAS emerged from the need to design a transport system that 

aligns with both current technological advancements and future urban 

planning goals. It reimagines how people interact with urban transportation 

by combining smart automation, modular construction, and compact, eco-
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friendly performance. Vávrová et al. (2025) suggest that to effectively engage 

millennials, transport systems must be flexible, sustainable, and responsive to 

changing user needs. EMAS aligns with this by offering a mobility solution that not 

only reduces environmental impact but also enhances daily commuting 

through smart design and digital connectivity. 

 

 

Figure 1.1 Conceptual Inspiration 

 

FINDINGS AND RESULTS 
 

The research and testing phase of EMAS revealed strong support among 

Malaysian millennials for smart, sustainable transportation alternatives. Data from the 

user survey indicated that 92.7% of millennials still rely on private vehicles due 

to concerns over reliability, comfort, and convenience in public transit. 

However, more than half expressed openness to switching to green 

alternatives if they met lifestyle demands especially comfort, aesthetics, and 

smart technology integration. 
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The EMAS prototype directly addresses these needs through a design that is 

comfortable, efficient, and technologically advanced. It includes features 

such as touchless entry, climate-efficient materials, smart route optimization, 

and real-time user feedback integration. Shah et al. (2021) stress that the 

future of green transportation lies in overcoming behavioural barriers and 

infrastructural limitations EMAS accomplishes both through a flexible, scalable 

solution. 

 
Feedback from early conceptual reviews indicated that the shuttle’s visual 

design and autonomous features appealed strongly to millennial users. The 

modularity was seen as a bonus, allowing the same vehicle to serve multiple 

community functions, thus improving acceptance and long-term value. 

 

 
 

Figure 1.2 Conceptual Inspiration 
 
 
RESULTS AND DISCUSSION/FINDINGS 
 

Findings from surveys showed that over 90% of urban millennials still depend on 

private vehicles. However, many respondents expressed interest in switching to 

sustainable transport if it met their needs for comfort, affordability, and tech 

integration. The final design meets these expectations by offering a compact, 

modular shuttle with smart features. The project demonstrates how informed 

design can make sustainable transport both practical and desirable. 
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CONCLUSION AND RECOMMENDATION 

 
The EMAS project provides a clear example of how industrial design can 

lead the charge toward sustainable urban mobility. By combining modularity, 

electric propulsion, and autonomous technology, EMAS offers a compact 

solution for millennial users in Malaysian cities. It demonstrates how addressing user 

lifestyle, urban constraints, and eco-responsibility through thoughtful design can 

create viable transport alternatives to private vehicles. 

 
To move forward, future work on EMAS should explore integration with IoT-

based city infrastructure, including adaptive traffic lights, automated 

charging stations, and app-based ride scheduling. Governments and 

municipalities can further support the adoption of EMAS by providing EV-

friendly policies and infrastructure. As emphasized by Shah et al. (2021) and 

Vávrová et al. (2025), education, accessibility, and system- level collaboration 

are key to fostering behavioural change and widespread adoption of 

sustainable transport. 

 
By aligning practical design with emerging tech and lifestyle needs, EMAS 

becomes more than just a vehicle it becomes a mobility service platform for a 

cleaner, smarter Malaysia. 

 

REFERENCES 
 

1. Shah, K. J., Pan, S. Y., Lee, I., Kim, H., You, Z., Zheng, J. M., & Chiang, P. C. (2021). 
Green transportation for sustainability: Review of current barriers, 
strategies, and innovative technologies. Journal of Cleaner Production, 
326, 129392. 

 
2. Almeida, F. (2018). Strategies to perform a mixed methods study. European 

Journal of Education Studies, 5(1), 137–151. 
 

3. Hatzenbühler, J., Jenelius, E., Gidófalvi, G., & Cats, O. (2023). Modular 
vehicle routing for combined passenger and freight transport. 
Transportation Research Part A: Policy and Practice, 173. 

 
 



 

531 
 

4. Alam, T., Gupta, R., Nasurudeen Ahamed, N., Ullah, A., & Almaghthwi, A. (2024). 
Smart mobility adoption in sustainable smart cities to establish a growing 
ecosystem: Challenges and opportunities. MRS Energy and Sustainability, 11(2), 
304–316. 

 
5. Vávrová, L., Nacházelová, E., & Brůhová Foltýnová, H. (2025). Shaping 

mobility futures: Understanding Millennials and Gen Z transport choices. 
Sustainable Communities, 2(1), 2483250. 

 
 








