d Multidisciplinary ISSN : 2583-6404
earch Studies and Development Mar - Apr 2023

MANUFACTURING MODEL FOR ELECTRIC VEHICLE BIKES WITH
BI-DIRECTIONAL CHARGING IN THE INDIAN MARKET

Naren Kate!*, Manoj Jagdale?, Amol Dhumal®
123 Department of Mechanical Engineering, Vishwakarma Institute of Information technology,
S. No. 2/3/4, Kondhwa Bk. Pune-411048.

Abstract

This research paper focuses on the adaptation of a generalized manufacturing model for electric
vehicle (EV) bikes with bi-directional charging as a unique selling point in the Indian market. The
study analyzes the market conditions, infrastructure, and customer preferences in India, as well as
the customization of the manufacturing model for this specific product. The paper aims to provide
a comprehensive understanding of the challenges and opportunities in the Indian EV bike market
and the strategies to optimize the manufacturing process for success.
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Introduction

India has been experiencing a rapid increase in urbanization and motorization, leading to a high
demand for affordable and sustainable transportation solutions. Electric bikes (e-bikes) have
emerged as a promising alternative to conventional gasoline-powered vehicles, offering benefits
such as lower emissions, reduced fuel consumption, and lower operating costs. Bi-directional
charging adds further value to e-bikes, allowing them to serve as mobile energy storage systems
and potentially reducing strain on the power grid during peak demand periods. [2] This paper aims
to adapt a generalized manufacturing model for e-bikes with bi-directional charging, specifically
tailored to the unique requirements of the Indian market.
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Figure 1.1 (Energy Flow Cycle)
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2. Market Analysis and Consumer Preferences in India:

2.1 Market Overview:

The Indian e-bike market has been experiencing steady growth, driven by government incentives,
increasing awareness about environmental issues, and rising fuel costs. Major players in the market
include Hero Electric, Ather Energy, and Okinawa Autotech, among others. Despite the growth,
e-bikes still represent a small fraction of the overall two-wheeler market in India. [5]

2.2 Consumer Preferences:

Indian consumers prioritize affordability, reliability, and low operating costs when purchasing e-
bikes. Additionally, features such as fast-charging capabilities, adequate range, and low
maintenance requirements are also crucial. [1] Bi-directional charging, as a unique selling point,
may appeal to customers seeking energy independence and those with an interest in supporting
renewable energy integration.

3. Customizing the Manufacturing Model for Electric Vehicle Bikes with Bi-Directional
Charging:

3.1 Concept and Design:

To cater to the Indian market, the e-bike design should emphasize affordability, ease of use, and
durability. A lightweight frame, efficient electric motor, and battery pack with bi-directional
charging capabilities should be key features. The design should also consider India's diverse
climate conditions and road infrastructure, ensuring the e-bike's suitability for various
environments. [3]

3.2 Supply Chain Management:

In order to reduce costs and improve the local economy, it is recommended to source raw materials
and components from Indian suppliers where possible. Collaborations with established battery
manufacturers and charging infrastructure providers in India can further enhance the e-bike's
appeal and facilitate bi-directional charging integration.

3.3 Production Planning and Quality Control:

E-bike production should prioritize quality control and adherence to Indian safety standards. Local
assembly facilities should be considered to reduce costs and improve responsiveness to market
fluctuations. [2,3]

3.4 Distribution and Sales:

The e-bike should be made available through a combination of traditional dealerships and online
sales channels, targeting urban and semi-urban areas with established or emerging charging
infrastructure. Flexible financing options and government incentives should be promoted to
encourage adoption[7].

4. Benefits:

The adaptation of a generalized manufacturing model for e-bikes with bi-directional charging in
the Indian market presents an opportunity to address the growing demand for affordable,
sustainable transportation solutions. [1] By analyzing the market conditions and consumer
preferences, manufacturers can successfully tailor their products and processes to meet the unique
requirements of the Indian market, ultimately contributing to a cleaner and more sustainable urban
transport system.
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5. Challenges and Opportunities in the Indian Electric Vehicle Bike Market:

5.1 Challenges:

a. Lack of Charging Infrastructure: The limited availability of charging infrastructure in India may
hinder the adoption of e-bikes with bi-directional charging. Expanding the charging network is
essential for supporting the growth of the EV market. [4]

b. High Upfront Costs: Despite the lower operating costs of e-bikes, high upfront costs remain a
significant barrier to adoption for many consumers. The development of more affordable battery
technologies and the leveraging of economies of scale can help reduce these costs over time.

c. Consumer Awareness: Many Indian consumers are still unfamiliar with the benefits of e-bikes
and bi-directional charging technology. Education and marketing efforts are necessary to increase
awareness and boost consumer interest. [9]

5.2 Opportunities:

a. Government Policies and Incentives: The Indian government has been promoting the adoption
of EVs through various policies and incentives, such as the FAME 1l scheme, which provides
subsidies for electric two-wheelers [5]. These initiatives can help drive the growth of the e-bike
market and create a favorable environment for new players.

b. Collaboration with Local Partners: Forming strategic partnerships with local companies can help
international manufacturers navigate the Indian market more effectively, while also contributing
to local economic development.

c. Technological Advancements: Advances in battery technology, charging infrastructure, and
power electronics can improve the performance, efficiency, and affordability of e-bikes with bi-
directional charging, making them more attractive to consumers.

6. Recommendations for Manufacturers:

a. Develop Affordable, High-Quality E-Bikes: Manufacturers should focus on designing e-bikes
that are affordable, durable, and reliable, with features tailored to the needs and preferences of the
Indian market. [3] Bi-directional charging should be seamlessly integrated into the e-bike design,
making it user-friendly and accessible to a wider customer base.

b. Strengthen Supply Chain Partnerships: Establishing strong relationships with local suppliers
and strategic partners can help manufacturers secure the necessary components and raw materials
at competitive prices, while also supporting local industries.

c. Invest in Consumer Education: Manufacturers should actively engage in consumer education
and marketing efforts to raise awareness about the benefits of e-bikes and bi-directional charging
technology. Collaborating with government agencies, NGOs, and other stakeholders can help
amplify these efforts and accelerate market penetration.

d. Adapt to Market Dynamics: Manufacturers should be prepared to adapt their production and
sales strategies in response to changing market conditions, such as fluctuations in consumer
demand, government policies, and technological advancements. [4] Agility and flexibility will be
key to remaining competitive in the evolving Indian e-bike market.

7. Benefits of Electric Vehicle Bikes with Bi-Directional Charging in the Indian Market:

1. Reduced Emissions and Improved Air Quality: E-bikes produce no tailpipe emissions, which
helps reduce air pollution and improve overall air quality in urban areas. This is particularly
beneficial for India, where air pollution is a significant concern in many cities.
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2. Lower Operating Costs: E-bikes generally have lower operating costs compared to traditional
gasoline-powered vehicles, as they require less maintenance and have lower fuel costs. This is an
attractive feature for price-sensitive consumers in the Indian market.

3. Energy Independence and Grid Support: Bi-directional charging enables e-bike owners to use
their vehicle as a mobile energy storage system, storing energy when electricity is cheap or
abundant (e.g., from renewable sources) and providing power back to the grid or their home during
peak demand periods.[9] This feature can help reduce dependence on traditional energy sources
and support grid stability.

4. Enhanced Renewable Energy Integration: Bi-directional charging can help facilitate the
integration of renewable energy sources, such as solar and wind power, into the electricity grid by
providing additional energy storage capacity. This can contribute to a more sustainable and
resilient energy system.
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Figure 7.1 (Bi-Directional Infra)

5. Reduced Noise Pollution: E-bikes operate more quietly than traditional gasoline-powered
vehicles, which can help reduce noise pollution in urban areas and improve the overall quality of
life for residents. [7]

6. Encouraging Sustainable Urban Transportation: The adoption of e-bikes with bi-directional
charging can help promote a more sustainable urban transportation system, reducing the reliance
on fossil fuels and encouraging the use of cleaner, more efficient modes of transport.

7. Stimulating Local Economy: The growth of the e-bike market in India can stimulate the local
economy by creating new job opportunities in manufacturing, sales, and service sectors, as well as
fostering innovation in battery and charging technologies. [6]

8. Congestion Mitigation: E-bikes, due to their smaller size, can help alleviate traffic congestion
in densely populated urban areas, providing a more efficient mode of transportation for short-to-
medium distance commutes.

9. Government Support: The Indian government's push for electric vehicles through policies and
incentives, such as the FAME Il scheme, provides a favorable environment for the growth of the
e-bike market, making it an attractive investment opportunity for manufacturers and suppliers. [3]
In conclusion, electric vehicle bikes with bi-directional charging offer numerous benefits to the
Indian market, ranging from environmental improvements to economic stimulation. By promoting
the adoption of e-bikes, India can work towards creating a more sustainable, cleaner, and efficient
transportation system that benefits both the environment and its citizens.
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8. Conclusion:

The Indian market presents a significant opportunity for e-bike manufacturers with bi-directional
charging capabilities. By understanding the unique challenges and opportunities in this market,
manufacturers can adapt their products and processes to cater to the specific needs of Indian
consumers, ultimately contributing to a cleaner, more sustainable urban transport system. By
fostering collaborations with local partners, investing in consumer education, and staying agile in
response to market changes, manufacturers can establish a strong presence in the growing Indian
e-bike market and help pave the way for a greener future.
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