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ABSTRACT

Electric motorcycles have gained significant global success as a means of electrically-powered
transportation due to their capacity to mitigate air pollution and lessen reliance on fossil fuels. With the
growing awareness of environmental issues, there has been a notable increase in the allocation of
resources by motorcycle manufacturers towards the research and development of electric motorcycles.
A prototype is a product model that is developed along one or several directions of interest. The
development of a prototype for an electric motorcycle is a crucial stage within the overall process of
bringing the product to market. Nevertheless, there has been a limited amount of academic research and
industrial expertise dedicated to the investigation of optimal methods for selecting the most suitable
prototype design. In the conventional practice, designers typically depend on a variety of decision-
making criteria in the selection of a prototype design. However, a notable deficiency often exists in terms
of a systematic study of these criteria. Therefore, this subject holds significant importance and relevance
for makers of electric motorcycles.

In order to address the existing research gap, this work utilizes the Decision Making Trial and
Evaluation Laboratory (DEMATEL) technique to ascertain the factors that should be considered while
selecting prototype designs for electric motorcycles. This study begins by conducting a comprehensive
literature review to gain insights into the underlying principles and methodologies involved in the
development of prototypes for electric motorcycles. Subsequently, the study proceeds to establish a
systematic framework for evaluating these designs by organizing relevant criteria. A questionnaire based
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on the five-point scale was developed; opinions were collected from specialists in order to assess the
influence relationships among different criteria. According to the research findings, the primary criterion
impacting the design of the electric motorcycle prototype is the proportion of the vehicle. On the other
hand, the allocation and placement of the battery assembly are influenced by various factors such as the
proportions of the front and rear wheels, the overall distribution of the vehicle's weight, the design of the
exterior, the color schemes, the surface treatments, and the capacity of the storage box. The findings of
this study can be utilized as a point of reference for the development of electric motorbike prototypes,
while the analytical framework employed can be extrapolated to inform the design of other products.

Keywords : Electric Motorcycle, Prototype Design, Industrial Design, Decision Making Trial and
Evaluation Laboratory (DEMATEL), Multiple Criteria Decision Making (MCDM)
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