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ABSTRACT 

 
Camping in Kedah is gaining popularity among outdoor enthusiasts, enhancing 

local tourism and the recreational economy. However, the increasing number of 

campers and their transportation needs have led to significant environmental 

challenges, including carbon emissions, habitat disruption, and littering. This study 

explores greener transportation alternatives to reduce the negative impacts of forest-

based camping activities in Kedah. It investigates current commuting methods among 

campers, highlights critical environmental issues, and assesses the viability of sustainable 

mobility options such as eco-friendly access routes, shared mobility platforms, and low-

emission transportation systems supported by proper infrastructure. Field data were 

gathered from selected forest campsites in Kedah through stakeholder interviews, user 

questionnaires, and on-site observations. Findings show that camper behavior, 

environmental awareness, accessibility, and involvement in forest management are key 

factors in achieving sustainable transport. As part of the solution, this study proposes 

VORATRAX, a conceptual SUV designed specifically for forest camping activities. 

VORATRAX emphasizes low-emission performance, modular storage for outdoor gear, 

and off-road adaptability while minimizing ecological footprint. The study calls for 

collaborative action between local communities, government agencies, and outdoor 

recreation groups. Outcomes from this research will inform future development of 

environmentally responsible transportation systems in Kedah’s Forest tourism sector. 
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INTRODUCTION 

 

Forest camping is an increasingly popular recreational activity in Kedah, Malaysia, 

attracting both local and international nature enthusiasts. This trend supports local 

economies and enhances the value of ecotourism, particularly in forest-rich areas such 

as Ulu Muda, Bukit Wang, and Gunung Jerai (Department of Forestry Peninsular Malaysia, 

2022). However, the growing number of visitors and their reliance on conventional 

transportation have raised serious environmental concerns. The primary issues identified 

include carbon emissions, habitat fragmentation, soil erosion, and improper waste 

management due to vehicle access into sensitive forest areas (Omar & Muhamad, 2019; 

DOE Malaysia, 2021).  

 

Traditional transportation modes mainly fuel-powered 4x4s and private vehicles lack the 

design and environmental efficiency necessary for forest-based mobility. This calls for 

alternative transport models that are both functional and environmentally responsible. 

Recent studies emphasize the need for integrating low-emission vehicles and sustainable 

transport systems in nature-based tourism (Huang & Rahman, 2020). Yet, Malaysia still 

lacks purpose-built solutions for eco-mobility in camping environments. IN response, this 

study introduces VORATRAX, a conceptual sustainable SUV designed to cater specifically 

to forest camping conditions. With an emphasis on low emissions, terrain adaptability, 

modular gear storage, and reduced environmental footprint, VORATRAX aims to 

become a key solution in promoting sustainable mobility in Kedah’s Forest tourism sector. 
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METHODS 

 

Figure 1.1 Questionnaire 

This study used a mixed-methods approach, combining an online survey, field 

observations, and stakeholder interviews. A Google Form questionnaire titled “Sustainable 

Transportation Solutions for Outdoor Enthusiasts” was distributed to campers across Kedah, 

gathering 52 responses on their transport habits, environmental awareness, and opinions 

on the proposed sustainable SUV, VORATRAX. 

 

Field visits were conducted at six popular forest campsites in Kedah: Caribbean 

Campsite, Campsite Batu Hampar, Bukit H, Ulu Muda Eco Park, Bukit Wang, and Gunung 
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Jerai. Observations focused on road access, vehicle types, and visible environmental 

impact. In addition, informal interviews with forest rangers, campsite managers, and tour 

operators provided expert insights into current transport challenges and the potential of 

eco-friendly vehicle integration. 

 

RESULTS / DISCUSSIONS/ FINDINGS 

 
 

Field observations at six selected campsites in Kedah, namely Caribbean 

Campsite, Batu Hampar Campsite, Bukit H, Ulu Muda Eco Park, Bukit Wang, and Gunung 

Jerai revealed that most campsites, approximately 80%, rely on conventional fuel-

powered vehicles to access forest areas. These vehicles are mostly private cars and four-

wheel drives that are not designed with the environment in mind. As a result, physical 

impacts such as soil erosion, compaction, and damage to native vegetation are 

commonly observed along unpaved access routes. This indicates a significant gap in the 

availability of designated eco-friendly access infrastructure, which contributes to the 

long-term degradation of the forest environment. Data from the online questionnaire 

supports these field observations.  

 

A large proportion of respondents, 72%, were not fully aware of the environmental 

consequences of their transportation choices. This lack of awareness highlights the urgent 

need for educational efforts on sustainable travel behavior, especially in natural and 

protected areas. However, the survey also shows a positive outlook, as 65% of campers 

expressed a willingness to switch to more sustainable transportation options if such 

solutions were made accessible, practical and affordable. These findings indicate that 

many outdoor enthusiasts are open to change, provided that environmentally friendly 

alternatives meet their needs without compromising comfort and mobility. In addition, 

informal interviews conducted with campsite managers, forest rangers and eco-tourism 

operators revealed several recurring challenges in implementing sustainable 

transportation systems.  
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The most prominent issues include the lack of dedicated infrastructure, such as charging 

stations or designated green parking zones, and minimal public awareness campaigns 

targeting transportation sustainability in forest recreation areas. Enforcement of 

environmental policies related to vehicles also remains limited, with current forest 

management efforts largely focused on visitor safety and hygiene rather than 

transportation impacts. To address these issues, this study proposes the concept of the 

VORATRAX, a sustainable SUV purpose-built for forest-based camping activities. 

VORATRAX is conceptualized as either a hybrid or fully electric powertrain, significantly 

reducing harmful emissions compared to existing vehicles. It features a rugged suspension 

system and high ground clearance to navigate rough forest terrain while minimizing 

damage to trails and vegetation. In addition, the vehicle incorporates modular storage 

compartments to accommodate camping equipment and to encourage responsible 

waste management, thus supporting the zero-footprint camping ethos. Another key 

feature of the VORATRAX model is its potential integration with shared mobility platforms, 

enabling a rental or group-use system that can reduce the number of vehicles entering 

forest areas. This can drastically reduce traffic congestion, emissions and physical stress 

on access roads. By combining practical off-road capabilities with a sustainable design, 

VORATRAX offers a realistic and responsible alternative for nature-based mobility in 

Kedah, in line with user expectations and environmental goals. 

 
 
CONCLUSION & RECOMMENDATION 

 

Figure 1.2 Progress Development 
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The study concludes that transportation is a major contributor to environmental 

degradation in Kedah's forest-based tourism areas, largely due to the use of conventional 

fuel-powered vehicles. There is a clear gap in the availability of sustainable vehicle 

options designed specifically for camping and forest travel. The proposed solution, 

VORATRAX, is a conceptual sustainable SUV developed to meet this need by 

combining low-emission technology, rugged off-road performance and modular 

storage suitable for camping gear and waste management inspired by Malaysia's forest 

terrain and the lifestyle of modern outdoor enthusiasts, VORATRAX represents a balance 

between practical utility and environmental responsibility.To move forward, the study 

recommends the development and pilot testing of a VORATRAX prototype at selected 

eco-campsites in Kedah. Government support through green mobility incentives is 

essential to encourage adoption. Public awareness campaigns are also needed to 

educate campers on the environmental impact of their transport choices. Finally, 

VORATRAX or similar eco-vehicles should be included in eco-tourism packages through 

partnerships with tour agencies or rental companies. Overall, VORATRAX offers a forward-

thinking, practical solution that supports the future of sustainable mobility in Malaysia's 

forest recreation sector. 
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