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Abstract  

The transition from conventional fuel-powered rickshaws to electric rickshaws (e-rickshaws) in India carries substantial 

economic and environmental benefits, as indicated by a comprehensive literature review. Financial incentives play a 

pivotal role in incentivizing this shift, with studies affirming that tax benefits and reduced operating costs promote the 

adoption of electric vehicles (EVs). Moreover, the lower maintenance requirements of e-rickshaws not only ensure 

longevity and functionality but also prevent expensive repairs, enhance safety, and improve overall performance. 

Environmental considerations emerge as a significant driver for consumer intention to embrace EVs, particularly e-

rickshaws, reflecting a growing consciousness towards sustainability. Social dynamics also exert considerable 

influence, with cultural factors, subjective norms, and social acceptance playing crucial roles in shaping consumer 

behavior. Furthermore, the alignment between consumer self-perception and product perception, along with the 

symbolic value attached to EVs, underscores the importance of attitude in fostering adoption. Overall, this synthesis 

underscores the multifaceted impact of transitioning to e-rickshaws in India, emphasizing the interplay of financial, 

environmental, social, and attitudinal factors in driving this transformative shift towards sustainable urban 

transportation systems. 

1. INTRODUCTION 

In recent years country like India has evolved as a country of growth and development. India has fast paced towards economic development 

and urbanization. The urbanization has taken place in all sectors and industry so far. If we particularly talk about automobi le industry, we have 

seen massive evolution. The history of the automobile industry in India can be traced back to the early 20 th century. Since automobile industry 

is one of the largest industries in India. It is one of the key drivers of the Indian economy but at the same time also the main cause of increasing 

air pollution in the country. Since, liberalization of the automobile sector in 1991 and allowing of 100% FDI through automatic route, Indian 

automobile sector has come a long way. This chapter highlights the importance of e-rikshaws in India. 
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1.1 History of Automobile Industry in India: 

The total production of vehicles was 23040066 in 2021-2022, this now has increased to 25931867 in 2022-2023. This has recorded as an 

absolute growth 2891801 of vehicles as compared to 2021-2022. If we calculate it in percentage terms, the total growth recorded was 12.54% 

(approx.)  during the period from 2021-2022 to 2022-2023. 

Figure 1: Automobile Production Trends 

 

 

 

 

 

 

 

 

 

 

Source: Society of Indian Automobile Manufacturers 

The Three-Wheelers production also took a jump from 758669 in 2021-2022 to 855696 in 2022-2023, recording an absolute growth of 97027. 

In percentage terms the total growth recorded was 12.80% (approx.) during the period from 2021-2022 to 2022-2023. Several international 

automotive companies have tried to enter the Indian market and has been successful as well, leading to increased competition and technological 

advancements.  

The automobile industry has experienced significant growth with the launch of various models, including compact cars, SUVs, and luxury 

vehicles. The 2018-2019 saw further expansion and innovation, with a focus on electric and hybrid vehicles, The Indian government also 

introduced at the same time the policies and incentives to promote electric and eco-friendly vehicles, encouraging manufacturers to invest in 

cleaner technologies.  

But from the above chart provided by the Society of Indian Automobile Manufacturers we can have a clear overview of how there  was drop in 

the production of three-vehicles in the year 2020-2021 when compared to year 2019-2020 this probably due to the impact of post covid-19. 

Also, the total production is just 22655609 for the year 2020-2021 when compared to the year 2019-2020 which is whooping figure of 

26353293. 

 

1.2 Concerns as per World Health Organisation 

The industry has also faced challenges such as environmental concerns, congestion, and changing consumer preferences. Accordi ng to World 

Health Organisation (WHO), many Indian cities are exceeding the air pollution levels that are set in the guidelines by the organisation for 

health safety purposes. As exposure to air pollution can lead to respiratory and cardiovascular diseases, which is estimated to be a cause for 

millions of early deaths and the health cost of air pollution has been assessed at a significant percentage of the GDP of the world and that of 

India. According to the data released by WHO, air pollution was responsible for 3.7 million deaths of people aged under 60 in 2012. 

 In recent years, air pollution in India as acquired critical dimensions. The levels of PM2.5 and PM 10 as well as concentration of dangerous 

carcinogenic substances such as Sulphur Dioxide (SO2) and Nitrogen Dioxide (NO2) have reached alarming proportions in most Indian cities, 

putting people at additional risk of respiratory diseases and other health problems. As per WHO, Delhi tops the list of most polluted cities. 

Among the world’s 20 most polluted cities in the world, 13 are in India. India is in the group of countries that have the highest leve ls of 
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particulate matter (PM) levels. Most of the vehicles in India, run mainly run on fossil fuels such as petrol and diesel. Thes e vehicles have 

internal combustion engines that emit pollutants such as carbon monoxide (CO), Nitrogen Oxides (NOx), Particulate Matter (PM), 

Hydrocarbons (HC), and Volatile Organic Compounds (VOCs) during the combustion process.  

The growing demand for automobiles has led to increased emissions from the transportation sector. India has a substantial number of older 

vehicles that may not comply with modern emission standards, these vehicles tend to emit higher levels of pollutants compared to newer, more 

fuel-efficient models.  

 

1.3 Reasons of air pollution in India 

India faces a multifaceted challenge in its transportation landscape. The absence of an effective, efficient, and well-networked public transport 

system contributes to the proliferation of private vehicles, exacerbating the issue of immense population and a consequent surge in the number 

of vehicles. Moreover, the lack of a fast railway network, particularly one operating on cleaner technologies, hampers sustainable mobility 

across the country. Major cities grapple with the absence of fast and cost-efficient intra-city railway networks, further aggravating congestion 

and pollution.  

The sheer volume of vehicles on the road is compounded by faulty traffic management systems and frequent traffic jams. Additi onally, the 

deplorable state of road conditions poses a significant challenge to smooth and safe transportation. The use of adulterated fuels, coupled with 

automobiles equipped with faulty engines or suboptimal maintenance, compounds environmental concerns. The prevalence of older  vehicles, 

often relying on inferior technology, further contributes to pollution. A critical issue is the lack of stringent enforcement of various standards 

and norms aimed at checking and curbing pollution from vehicles, emphasizing the need for comprehensive reforms in the transp ortation sector 

to address these pressing challenges. 

 

1.4 Standard norms set by Government 

The emission standards/norms for automobiles for the first time were introduced in India in 1991 for petrol and 1992 for diesel vehicles. In 

2002, the Indian government accepted the report submitted by the Mashelkar committee. The committee formed a Euro based road map for 

the roll out of the emissions norms in India. It recommended a phased implementation of future norms with the regulations being implemented 

in major cities first and extended to the rest of the country after a few years. Based on the recommendations of the committee, the National 

Auto Fuel policy was announced officially in 2003. The policy also created guidelines for auto fuels, reduction of pollution from older vehicles 

and R&D for air quality data creation and health administration.  

In order to address the issue of air pollution the government had to take serious action in terms of formulation of policy and implementation of 

the same. Adoption of Electric vehicles (EVs) for road transport contributes to a wide range of goals. These include- better air quality, reduced 

noise pollution, enhanced energy security and in combination with a low carbon power generation mix, reduced greenhouse gas e missions. 

The Government of India has plans to promote eco-friendly vehicles that is those based on CNG and electric vehicles. The government has 

formulated a scheme for Faster Adoption and Manufacturing of Electric and Hybrid Vehicles in India (FAME), under the National  Electric 

Mobility Mission 2020.  

Moreover, the Government of India plans for a scheme of scrapping old vehicles and help owners of older vehicles, which are more polluting, 

with a subsidy to upgrade to new vehicles which use cleaner fuel. To enable this paradigm shift in road transport, Government  of India with 

the help of the said above policy framed in 2020 is able to vision for facilitating EV sales of 6-7 million units by 2020. As a part of the plan, 

FAME has also been able to rapidly fuel the objective of promoting the electric vehicles. In 2019 FEMA II p hase was launched with much 

bigger budget to enable demand and infrastructure creation to support the mobility transformation.  

Additionally, the phased Manufacturing Program has been launched to promote indigenous manufacturing of EVs and EV components  and 

provide a thrust to EV manufacturing in India. It is estimated that the success of FAME II coupled with other policy initiati ves. The state 
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policies were estimated to result in EV sales with a penetration of 30% of private cars, 70% of commercial cars, 40% of buses and 80% of two-

wheelers and three-wheelers by 2030.  

 

1.5 Air pollution in Punjab 

Many popular cities and in India are affected by air pollution and a state like Punjab is not an exception. There are many factors that result to 

air pollution in the state of Punjab but the number of vehicles on roads of Punjab has been drastically increasing post covid due to relaxation 

in the state governments policy to avail loans for personal transport like cars and bikes resulting in more air pollution cha llenge. Also, the 

number of traditional rikshaw users in quite large in number compared to E-Rikshaw users even after the government has introduced the Punjab 

Electric Vehicle Policy (PEVP) in 2022 in order to promote the use of Electric Rikshaws. The traditional cycle rikshaws and auto-rikshaws in 

Punjab typically run on internal combustion engines, which burn fossil fuels like petrol or diesel. In Punjab rikshaws are co mmonly used for 

short distance travel as well, especially in congested markets and narrow lanes where larger vehicles may face difficulty. The high density of 

rikshaws in these areas can contribute to localized air pollution.  

Even some of the rikshaws in use belong to an older vehicle fleet that may not comply with modern emission standards. Older vehicles tend to 

emit more higher levels of pollutants, leading to increased air pollution. The collective emissions from rikshaws, along with other vehicular 

sources, contribute to the overall air quality in Punjab.  

The below charts show the monthly average air quality data for CAAQMS (Continuous Ambient Air Quality Monitoring System) for the year 

2021 for city:  

In the table number 1 below we can see the data pertaining to the Ludhiana city. The table shows the level of pollution in this particular city. It 

is monthly average data till year 2021. The table contains the detailed information on monthly basis with respect to various harmful gas 

emissions. Here, for the purposes of air quality regulations, particles are characterized by their diameter. When breathed into the lungs, particles 

having a diameter of 10 microns or smaller (known as PM10) can have a negative impact on health. Particles with a diameter of  no more than 

2.5 microns are referred to as fine particulate matter (PM2.5). On the other hand, the colourless, reactive air pollutant Sulphur Dioxide (SO2) 

has a pungent smell. Plant life, animal health, and human health may all be at risk from this gas. Fossil fuel burning is the  primary source of 

Sulphur Dioxide emissions.  

Also, three oxygen atoms make up the gas molecule known as ozone (O3). Good up high, terrible down low is ozone. We are mostly protected 

from the sun's UV rays by the ozone layer, which is located high in the upper atmosphere. On the other hand, breathing in gro und-level ozone 

pollution poses a major health risk. The two gases that are commonly referred to as "nitrogen oxides" (NOx) are nitrogen dioxide (NO2), a 

reddish-brown gas with a strong odour, and nitric oxide (NO), a colourless, odourless gas. Nitrogen dioxide is created when nitric oxide 

combines with oxygen or ozone in the atmosphere. Pure gas inhalation is quickly lethal. Nitrogen trioxide (NO3), nitrous oxide (N2O), N2O4, 

and N2O5 are further forms of nitrogen oxides. A strong greenhouse gas that depletes the ozone layer is nitrous oxide. 

The central nervous system is toxically affected by acute exposure to benzene; however, myelotoxic, potentially chromosome-damaging, and 

leukemogenic effects of benzene must be taken into account when assessing the chronic effects. The duration needed to manifest the toxicity 

of chlorine benzene suggests a significant variation in personal susceptibility. Also, Ammonia (NH3) is a poisonous gas that can burn and 

irritate the eyes, mouth, throat, and skin. The route, dosage, and length of exposure all affect how severe the health impacts are. The gas carbon 

monoxide (CO) has no taste, smell, or colour. Because it binds to haemoglobin in the blood, it can be dangerous if inhaled because it lowers 

the blood's capacity to carry oxygen. The brain, heart, and other organs may be harmed as a result of the body's inability to use oxygen 

appropriately. 

 

 

A) Ludhiana                              
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Table 1: Level of pollution in Ludhiana  

 

  

 

 

 

 

 

Source: Punjab Pollution Control Board (Ludhiana) 

Almost half of the vehicular emissions in Punjab are contributed by 5 cities- Ludhiana, Jalandhar, Amritsar, Patiala and Bathinda. Additionally, 

there is a large inter-state vehicular movement in Mohali being a part of tri-city. These cities are collectively referred as “Target Cities” under 

the policy framed by the government. The most emitting vehicle segments in these cities are buses, taxis, LCVs, Three -wheelers and Two-

wheelers. EV adoption in these segments would maximize reduction in vehicular emissions. Government of Punjab recognizes that catalyse 

adoption in these segments would require incentives towards making EVs cost-competitive and development of adequate charging 

infrastructure. 

B) Jalandhar              

Table 2: Level of pollution in Jalandhar 

 

 

 

 

   

 

Source: Punjab Pollution Control Board (Jalandhar) 

To encourage the adoption of EVs in the state of Punjab, the government policy here focuses on a combination of fiscal and no n-fiscal incentives 

for electric two-wheelers, three-wheelers segments and supporting the electrification of public/shared transport and goods carrier. The above 

table 2 pertains to the air pollution levels in the city of Jalandhar with the same contents as specified in explanation of table number 1. 

 

 

 

 

 

 

 

C) Amritsar                            
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Table 3: Level of pollution in Amritsar  

 

 

 

 

 

 

 

 

Source: Punjab Pollution Control Board (Amritsar) 

Here, also this table number 3 detects the level of air pollution in the city of Amritsar. More than 3/4 th (76%) of new vehicle registrations in 

the state comprises of Two-wheelers (motorcycles, mopeds, and scooters) during the period 2013-2019. The policy aims to increase the share 

of electric two-wheelers significantly to reach 25% of the new sales over the policy period. In addition to incentives there is a purchase incentive 

of INR 3,000/- per kWh of batter capacity provided per vehicle, subject to maximum incentive of INR 10,000/- per vehicle to the first 50,000 

registered owners of electric two-wheelers. The maximum total incentive will be INR 50 Crore (Approx.). 

In case of E-Rikshaw and E-Carts the number of e-rikshaw sales during the period FY 2014-2021 was 2548. However, this number seems less 

when compared to the visibility of e-rikshaws in the state. This may be because manty of these vehicles may not be registered. E-Rikshaws 

provide an excellent value proposition for last mile connectivity and have also emerged as a livelihood opportunity. The poli cy aims to support 

the use of e-rikshaws that are safe and driven in compliance with regulations.  

The FAME II phase of the scheme, has promised purchase incentive of INR 3,000/- per kWh of battery capacity shall be provided per vehicle, 

subject to maximum incentive of INR 15,000/- per vehicle to the first 10,000 registered owners of e-rikshaw. The total incentive will be INR 

15 Crore (Approx.). The purchase incentive on e-rikshaw will be available for individual purchasers only, and for one e-rikshaw per individual.  

 

1.6 Future prospects  

Overall, we can understand how important this innovative shift from traditional to e-rikshaw is necessary for reducing the air pollution level 

in Punjab. Therefore, stringent and drastic measures are required immediately like ban on inferior technologies used in automobiles/engines 

like diesel etc, superior and environment friendly technology should be used in automobile production, clean and good quality fuels like CNG 

should be used, fast and cost-effective inter-city railway network example METRO (MRTS) should be established covering a large area of 

cities, phasing out of old vehicles and also there must be stringent enforcement of various standards/norms for checking/curbing pollution. By 

doing so we will surely be able to overcome the issue of air pollution in the upcomi ng future years not just in the state of Punjab but India as 

whole.  

 

2. LITERATURE REVIEW 

This chapter particularly emphasis on the e-rikshaw concept and the various studies carried out to bring out the importance of the use of electric 

rikshaws. Here in this particular chapter, we focus on the challenges and obstacles faced for implementing the use of electric rikshaws in Indi a 

and also, how these challenges are delt. This chapter gives us the overview of the various reasons for air pollution and how can we bring it 

down to a substantial level with use of the new innovative electric mode of road transport.  
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2.1 Natural Resources 

As we know that we are surrounded by nature and it is our prime responsibility to safe guard our mother earth in every way possible. But due 

to the rapid growth of automobile industry our biodiversity is affected adversely due to high level of air pollution. The imp act of rikshaw 

generated air-pollution on resources, particularly air quality, can have several consequences was found in one of the papers studied (Kumar et 

al., 2019).  

It showcased in detail how there were emissions of toxic substances like particulate matter (PM), nitrogen oxides (NOx), and volatile organic 

compounds (VOCs) from the use of traditional rikshaws which work on fossil fuels. These components highly contribute to poor air quality. 

This also has adverse effects on human health, leading various respiratory diseases and other health issues. The paper also talks about how not 

only humans but also plants and animals suffer from severe levels of poor air quality. This can harm our vegetation and disrupt ecosystems at 

large.  

 

2.2 Climate concerns  

Climate is one of the significant factors that is highly impacted by concerns such as air pollution and a country like  India has been facing the 

issue of global warming and drastic climatic changes due to the same. As per the study in one of the research papers by (Khanna et al., 2021), 

it was stated that the rikshaws, particularly those with internal combustion engines which are rely on fossil fuels, contribute to high levels of 

air pollution, and this, can have huge impact on the climatic changes. The carbon dioxide (CO2) is termed one of the major greenhouse gases 

(GHG). Increased component of CO2 concentrations in the atmosphere contribute to the enhanced greenhouse effect, trapping more heat and 

leading to global warming. 

Table 4: CO2 emissions by various vehicles 

 

 

 

 

 

 

 

Source: Central Pollution Control Board 

Some rickshaws may also tend to emit methane, which is another potent greenhouse gas. The production of methane in the air is  one of the 

warning signs over a period of time. Also, the traditional rikshaws are capable to emit particulate matter (PM) which can have both direct and 

indirect effects on climate. Soot, which is a dark particle, can settle on snow and ice surfaces, which can ultimately reduce  their reflectivity. 

This will in turn contribute to the localized warming and it will accelerate the melting of ice caps and glaciers (Bagul et al.,2021).   

Aerosols released by rikshaws can also influence cloud formation and properties. The emissions from rikshaws also contribute to the ozone 

layer depletion. So, the author here has stressed on making a dynamic shift towards the use of e-rikshaw or those powered by renewable energy 

sources, which can in future help to mitigate the climate impact associated with the traditional rikshaws.  

 

2.3 Innovation: A dynamic shift 
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In case of country like India we see that majority of people have to run their livelihood below poverty lines. This is because of huge population 

but less skilled labours that ultimately results in unemployment. When people tend to be unemployed, they go for seeking jobs that earn day 

to day income to run their homes. A majority of people tend to own rikshaws and start running the errands to earn income. Suc h people at large 

are unaware about the government schemes which are introduced to avail e-rikshaws. Such people only tend to be depended on the traditional 

rikshaws (Singh et al., 2021). 

In one of the types of research papers it is clearly mentioned about bringing a dynamic shift from fuel -based rickshaws to e-rikshaws. Here, 

the authors key focus is on the technological shift. The objective is to convert the traditional rikshaws into electric rikshaws (e-rikshaws). This 

process is never easy tough (Singh et al., 2021). As it involves integrating electric propulsion systems while considering factors like battery 

technology, charging infrastructure, and overall efficiency.  

It is very important to replace the internal combustion engine with an electric motor. Brushless DC (BLDC) motors are one of the most common 

components of e-rikshaws because they are efficient and reliable. Necessary, power electronics, such as controllers and inverters should be 

made available to manage and control the flow of electricity from the battery to the electric motor (Singh et al., 2021). 

 

2.4 Factors influencing the decisions for switching to E-Rikshaws 

In the recent studies that were conducted we have seen that the initial cost associated with the electric rikshaw is slightly higher when compared 

to traditional rikshaws. Although they are economical the traditional rikshaw pullers may not have sufficient funds to purchase the same. Also, 

in the study by (Ling et al., 2021) it was found that there is lack of awareness among the traditional rikshaw pullers about the e-rikshaws. This 

is usually result of being illiterate as it makes them difficult for them to understand about the latest technology and innovations associated with 

it. Many of the researches have also focused on the area of charging infrastructure.  

This is mainly because e-rikshaws predominantly function of battery and in order to charge the battery we need proper charging stations. And, 

we are also aware that the infrastructure development in India is not at par when we compare it with other technologically developed countries. 

This adds up to be one of the significant barriers for the rickshaws pullers to switch to the e-rikshaws. Then in one of the studies by Mannchen 

(2023) it was found that e-rikshaw can only travel a certain distance with the single use of electric charging.  

If the e-rikshaw runs out of power and if there is no nearby charging station it can create a serious problem. Hence, the traditional rikshaw 

pullers doesn’t consider it as a good option for commute purposes.  Also, there are government policies implemented to promote the use of 

electric rikshaws but there is no solid offering of financial assistance from the government’s side for the traditional rikshaw pullers to switch 

to e-rikshaws. The e-rikshaws are the result of innovation and hence their maintenance is a must. After, a certain period of time the motor of e-

rikshaws should be regularly checked and serviced so that they can run for a longer period of time. This can be sometimes cumbersome to the 

traditional rikshaw pullers. The e-rikshaw drivers need specialised knowledge about how to use it and also related to various spare parts. 

Whereas the traditional rikshaws are simple to use and hence do not require much knowledge and care.  

Making the switch to e-rickshaws might necessitate some basic training on battery care and charging techniques. For drivers with little technical 

expertise or access to training programs, this can be a hurdle. Compared to traditional rickshaws, e-rickshaws need less physical effort, which 

lessens fatigue and enhances the health and wellbeing of drivers. Those who are physically limited or elderly drivers may find this especially 

helpful.  

 In the study conducted by Singh (2020) the rate at which e-rickshaws are adopted might be influenced by public view of them as dependable, 

practical, and eco-friendly. Additionally, drivers' businesses may be impacted by passenger preferences for affordability, safety, and comfort. 

The popularity of e-rickshaws can be influenced by the availability of other modes of transportation and the state of the roads. In economies 

with lesser incomes, buying costs and finance availability may have a greater influence. Compared to rural areas, urban areas with heavy traffic 

and pollution issues can benefit more from e-rickshaws. 

The smooth operation of e-rickshaws depends on having access to a charging infrastructure that is both economical and dependable. Drivers' 

schedules can be thrown off and their earning potential diminished by limited charging alternatives. The operational efficiency of e-rickshaws 
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can be greatly impacted by the batteries' performance and range. Driver productivity is impacted by the need for more frequent charging of 

batteries with short lifespans or rapid degradation. Government initiatives that provide subsidies for the purchase of e -rickshaws, tax breaks, 

and designated lanes can greatly incentivize drivers to make the move. On the other hand, stringent laws or a lack of support may preven t 

adoption. 

In the research study by Bhattacharya (2019) it was found that particularly in crowded urban areas, e-rickshaws contribute to cleaner air 

and a quieter environment because they emit no pollutants and make very little noise. This enhances public health and is cons istent with 

sustainability goals. Compared to rural areas, urban areas with heavy traffic and pollution issues can benefit more from e-rickshaws. In 

economies with lesser incomes, buying costs and finance availability may have a greater influence.  

With little access to formal finance and stable income, rikshaw pullers make their living in informal marketplaces. Even with possible long-

term benefits, the initial expense of an e-rickshaw can be seen as a substantial financial risk. Lack of experience with the technology and 

perhaps worries about battery life or maintenance can increase scepticism and hinder acceptance. Many people may have only known rickshaw 

pulling as their primary source of income for many years, which fosters a feeling of routine and familiarity. Even with the apparent benefits, 

switching to e-rickshaws may require picking up new skills, getting used to new work schedules, and figuring out new charging infrastructure. 

This may set off resistance to change and a dread of the unknown.  

Within the rikshaw pulling community, peers' opinions and experiences can have an impact on the decision to adopt e -rickshaws. It may 

discourage others from switching if early adopters run into problems or have bad experiences. On the other hand, encouraging word-of-mouth 

and social support can promote adoption widely. Pulling a traditional rikshaw frequently requires phys ical effort and depends on various 

elements, such as the weather and traffic.  

As per the research scholar Prakash (2018) with their electric motors and possibly longer range, e-rickshaws might provide a feeling of more 

independence and control over working hours and pay. This might encourage some people to make the decisions to embrace e-rickshaws may 

be influenced by the idea that they are cutting edge, eco-friendly, and may even elevate their social standing. Possessing an e-rickshaw can be 

viewed as a step toward advancement and upward mobility, which encourages people to get past their initial doubts. transition.  

Policymakers and other stakeholders can foster a more positive atmosphere that encourages rikshaw pullers to welcome the switch to e-

rickshaws by recognizing and addressing the psychological aspects at play. This will benefit the rikshaw pullers' livelihoods, the envi ronment, 

and society at large. Additionally, the traditional rikshaw pullers are also very stubborn and are reluctant to change. Because they have been 

using the traditional rikshaws from a very long period of time and switching to e-rikshaws will be really hard task for them. It will also take 

them a lot of time to adjust to the latest technology. They would need certain training as well to be well equipped with the various functions of 

it. All in all, there are many factors that impact the decisions of traditional rikshaw pullers to switch to e-rikshaws. 

E-rickshaws offer economic and environmental benefits in developing countries. They are energy-efficient, less polluting, and have the 

potential to reduce fuel consumption for passenger transportation, leading to economic gains. Despite challenges like conflic ts with other 

vehicle types and decreasing driver incomes due to passenger load division, e-rickshaws are seen as a promising alternative in public 

transportation due to their efficiency and environmental advantages. The transition to electric vehicles, including e -rickshaws, is encouraged 

in developing countries as it can lead to improved public health, reduced traffic congestion, and decreased reliance on imported fossil fuels, 

offering substantial financial rewards in the long run.  

Research conducted by (Khurana et al., 2019) indicates that financial incentives are a significant factor in encouraging the substitution of 

conventional vehicles with electric vehicles (EVs). The switch to electric mobility, especially e-rickshaws, is advantageous economically and 

environmentally in developing nations since it has fewer running expenses. Empirical evidence suggests that financial incentives such as 

reduced operating expenses and income tax benefits can promote the uptake of battery electric vehicles (BEVs) and hybrid elec tric vehicles 

(HEVs).  

 

The lower energy consumption and power tariff of EVs result in reduced running costs, compensating for the higher initial investment in EVs.  

Moreover, the total cost of ownership for EVs is lower than that of traditional vehicles, making them financially attractive in the long run. 
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Consumers with longer driving ranges benefit more from EV adoption, emphasizing the importance of economic incentives in infl uencing 

consumer choices towards sustainable transportation options like EVs.  

 

The longevity and optimum functioning of e-rickshaws depend on proper maintenance, which also has financial advantages by averting future 

expensive repairs and replacements. Since major repairs can be expensive and time-consuming, regular maintenance helps identify and solve 

possible concerns early on, saving time and money in the long term. By inspecting tires, brakes, and other components, mainte nance also 

guarantees safety by averting collisions and safeguarding the wellbeing of passengers. Regular maintena nce and tune-ups also boost the e-

rickshaws' overall performance, making them faster, more powerful, and more dependable. E-rickshaws can last longer with proper 

maintenance, which lowers the need for pricey replacements and results in long-term cost savings. In order to properly combine repairs and 

maintenance, a proactive strategy is advised.  

 

This include keeping an eye out for wear and damage on critical components, investing in high-quality spare parts to ensure optimal 

performance and prevent serious malfunctions, routine cleaning to prevent contamination and identify issues early, and inspecting spare parts 

on a regular basis to prevent breakdowns. Owners of e-rickshaws can guarantee the smooth, economical, and efficient operation of their vehicles 

for a considerable amount of time by meticulously adopting these procedures for maintenance.  

 

In order to maximize the economic benefits of e-rickshaws and integrate them into the transportation system, government policies are essential. 

Governments may encourage the use of e-rickshaws by putting supportive policies in place, which will promote equitable and long-term 

economic growth. Important things to think about while incorporating government policy are as follows: 

 

a) Gender-inclusive policies: Developing fair policies that empower women and offer safe connection alternatives through e-rickshaws 

requires acknowledging the gendered character of travel patterns and infrastructure requirements.  

 

b) Equitable transitions and social inclusion: Social inclusion should be a priority for investments in e-mobility, especially in post-

COVID recovery plans. This will help to guarantee that policies assist households and drivers alike while fostering inclusive  growth. 

 

c) Opportunities: The development of the electric vehicle ecosystem creates jobs, emphasizing the necessity of all-encompassing skill 

development initiatives to assist the labour force engaged in e-rickshaw ventures. 

 

d) Laws and safety: To guarantee e-rickshaw safety standards, governments can alter current motor vehicle acts to provide more suitable 

laws. These amendments can include quality checks, driver testing, and fare regulations that safeguard both drivers and passengers. 

 

e) Infrastructure development: In order to properly accommodate e-rickshaws, infrastructure must change. This entails setting up 

appropriate charging stations in various locations, educating auto mechanics on difficulties unique to e-rickshaws, and making sure 

that the road infrastructure supports their safe operation.  

 

f) Local production:  Encourage local production of batteries for e-rickshaws to strengthen local economies, cut expenses, and establish 

a long-lasting supply chain nationally. 

 

There are many initiatives that are proposed by central as well as state government in order to promote e-rikshaws. There are many incentives 

also provided by the government or the traditional rikshaw pullers to convert to e-rikshaw. There are also training programs provided for 

rikshaw drivers on the operation and maintenance of e-rikshaws. This will indeed help the rikshaw drivers to make proper use of them and take 

care of the new technology (Jain, 2020). 

One of the research papers has also suggested to make use of supportive services established by the governments for maintenance and repairs. 

There can be focus made on forming partnerships with local service centres familiar with vehicle technology (Dangi & Vohra, 2020).  

http://www.jetir.org/


© 2024 JETIR April 2024, Volume 11, Issue 4                                                                              www.jetir.org(ISSN-2349-5162) 

 

JETIRTHE2094 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 234 

 

 

Short-distance transportation can be made more sustainable and environmentally friendly by switching from traditional rickshaws to e-

rickshaws, which have major environmental benefits. The introduction of e-rickshaws addresses a number of important environmental issues, 

such as: 

 

a) Minimizing carbon footprint: Since e-rickshaws run entirely on electricity and employ cutting-edge batteries from Emiko, they have 

zero tailpipe emissions. By doing away with the usage of fossil fuels, this helps to reduce air pollution and enhances the quality of the 

air in crowded cities. 

 

b) Reduction of noise pollution: Because of their electric propulsion system, e-rickshaws run silently, which lowers noise pollution 

levels in urban areas. In addition to improving passenger comfort, this noise reduction makes the city a more tranqui l place for 

everyone to live. 

 

c) Enhanced energy efficiency: When compared to traditional rickshaws, e-rickshaws use a substantially larger percentage of the 

battery's energy to power the vehicle. Longer driving range between charges and lower energy consump tion are the results of this 

increased energy efficiency. 

 

d) Encouraging Sustainable Urban Mobility: For short trips, e-rickshaws offer an affordable, eco-friendly substitute for polluting 

modes of transportation. They support India's attempts to develop smart cities with sustainable transportation options and are a crucial 

part of urban sustainable mobility. 

 

In order to maximize the environmental benefits of e-rickshaws and encourage their adoption, government laws are essential. Governments 

may promote the switch from traditional rickshaws to e-rickshaws by putting supportive laws in place, which will result in a greener future for 

everybody. 

 

 As per the study conducted by (Bockarjova et al., 2014) states that when it comes to electric vehicles (EVs), especially e-rickshaws, consumer 

adoption intentions are heavily influenced by environmental concerns. Research has repeatedly demonstrated that those who care deeply about 

the environment are more likely to purchase electric vehicles (EVs), highlighting the significance of environmental advantages as an adoption 

incentive. The convergence between environmental preservation and EV adoption aspirations is highlighted by the identification of pro-

environmental consumers as likely EV adopters. The adoption of electric vehicles (EVs) is driven by the benefits to the environment, according 

to research, with findings indicating that these benefits favourably affect consumer decisions towards sustainable transporta tion options such 

as e-rickshaws. One of the most important steps in lowering environmental risks and advancing sustainable urban mobility is the switch to 

electric vehicles (EVs), including e-rickshaws. 

 

Also, in the study by (Schuitema et al., 2013) it was observed that governments have realized how important it is to help this transition by 

enacting legislation, offering incentives, and launching policy initiatives that hasten the move to electric transportation. E-rickshaws have 

benefited greatly from this official backing. E-rickshaws are an environmentally sustainable mode of short-distance transportation; this is 

demonstrated by their lower carbon emissions, less noise pollution, increased energy efficiency, and overall contribution to a greener future. 

With nations like India working to develop smart cities with environmentally friendly transportation, e-rickshaw adoption has the potential to 

revolutionize urban mobility and successfully address urgent environmental issues. 

As battery-powered e-rickshaws become more widely used, the electric vehicle (EV) market is predicted to develop significantly. These 

vehicles provide consumers with an economical and practical alternative to traditional rickshaws, requiring less maintenance and costing less 

to buy. In conclusion, incorporating environmental considerations into the switch from conventional to electric rickshaws not only solves 

environmental issues but also opens the door for more environmentally friendly and sustainable urban transportation in the future. 
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The switch from conventional to electric rickshaws has major positive social effects and adds to a more equitable and sustainable urban 

transportation system. Key findings from the search results are as follows: 

 

a) Community-centric travel: Because of their small size and agility, rickshaws—including e-rickshaws—perform well in community-

centric travel situations because they can deliver door-to-door services that larger vehicles are unable to. This localized strategy 

facilitates a more effective transportation system and lessens the need for large-scale infrastructure improvements. 

 

b) Reducing traffic congestion: By manoeuvring through congested streets with efficiency, rickshaws contribute significantly to the 

reduction of traffic congestion. This results in improved traffic flow and a reduction in emissions from idle automobiles. This makes 

the urban environment more sustainable. 

 

c) Empowering immigrant and homeless workers: By incorporating them into the rickshaw workforce, legislators are putting up 

creative ideas to empower immigrant and homeless people. This program promotes social inclusion, female emancipation, and cultural 

variety in urban transportation in addition to creating work possibilities. 

 

d) Environmental and social impact: By providing last-mile connectivity and zero-emission transportation options that support healthy 

lifestyles, rickshaw drivers are the unsung heroes of the battle against climate change. Their fuel efficiency, eco-friendliness, and 

advantages for economic empowerment make them indispensable for sustainable urban mobility.  

 

e) Government support: Government initiatives that encourage environmentally friendly transportation options have a major impact 

on the expansion of e-rickshaws. Encouraging the use of e-rickshaws and developing a more ecologically friendly public transportation 

system require strong government assistance. 

 

In addition to addressing environmental issues, the switch from traditional to electric rickshaws encourages social inclusion, economic 

empowerment, and cultural diversity in urban transportation networks, paving the way for a more sustainable and inclusive fut ure for all. 

 

As per (Chen et al., 2014) research paper social considerations are important in determining whether or not electric vehicles (EVs), such as e-

rickshaws, are adopted. Research elucidates the ways in which social pressures, peer pressure, subjective norms, and cultural  factors influence 

people's decisions to use electric vehicles. Studies show that people look to friends, family, and social networks for approval when deciding 

whether or not to adopt electric vehicles (EVs), highlighting the significance of social acceptability and approval in influe ncing consumer 

behaviour. People's actions within their social networks have a significant impact on the adoption of EVs, highlighting the significance of 

social dynamics in shaping decisions about sustainable mobility.  

In addition, a number of factors have been found to have an impact on rickshaw operators' readiness to switch to battery-operated vehicles, 

such as social influences and public opinion of electric three-wheeled rickshaws in Indian cities like Delhi. The adoption of e-rickshaws and 

other electric vehicles is influenced by social factors, which emphasizes the importance of taking social impacts into account while advocating 

for sustainable transportation options. 

 

The transformation from traditional rickshaws to e-rickshaws reflects a move towards sustainable and contemporary transportation solutions 

and raises issues of empowerment and self-image. Key findings from the given search results are as follows: 

 

a) E-rickshaws are a symbol of empowerment:  It is a challenge to gender stereotypes, especially with regard to the status of women 

in public transit. They signify a change in the direction of empowerment and inclusivity, providing chances for people to question 

conventional positions and beliefs. 
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b) Environmental sustainability: In order to improve the environmental friendliness of paratransit services, the Government of India 

approved e-rickshaws in 2015. This action highlighted the e-rickshaws' contribution to sustainable urban mobility and the reduction 

of carbon emissions. 

 

c) Convenience and sustainability: The introduction of e-rickshaws has brought about a sustainable, eco-friendly, and convenient 

method of transportation that has had a tremendous impact on urban mobility. This change is a turning point in urban mobility and 

highlights how crucial it is to adopt cutting-edge, environmentally friendly transportation options in order to create a more sustainable 

future. 

 

The use of e-rickshaws not only denotes a move toward more ecologically friendly modes of transportation but also a change in the way people 

view themselves, their level of empowerment, and the advancement of sustainable urban mobility.  

 

The shift from traditional rickshaws to e-rickshaws involves a number of aspects pertaining to customer perception, social standing, and self-

image, all of which are significant variables in determining the adoption of electric vehicles (EVs), such as e-rickshaws. Alignment between 

self-image and product perception has a major impact on consumer behaviour when it comes to EV adoption. When a consumer's self-

perception and the product—such as e-rickshaws—are consistent, adoption attitudes can be positively impacted. Furthermore, people 

frequently give their cars a great symbolic value; EVs, such as e-rickshaws, are a mark of high social prestige. This EV symbolism can influence 

consumer choices, especially for people who prioritize social status and look to their mode of transportation for a way to express who they are 

as per the study conducted by Breakwell (1993). 

 

The use of e-rickshaws also represents a change in the direction of empowerment, dispelling stereotypes, and questioning conventional roles 

in the transportation industry. In addition to their positive effects on the environment, e-rickshaws promote inclusivity and a sense of 

empowerment in urban travel. This change is indicative of a larger social movement in favour of environmentally friendly, socially responsible, 

and self-image-enhancing sustainable transportation solutions. The transition to e-rickshaws is a big step toward adopting cutting-edge, 

environmentally responsible mobility options that meet the demands of a varied range of customers and social goals as per the study conducted 

by (Bearden et al., 1989). 

 

The move from conventional rickshaws to e-rickshaws necessitates a profound change in perspective on contemporary and environmentally 

friendly modes of transportation. The following are the main takeaways from the given search results:  

 

a) Economics of transition: Converting from conventional transportation options to e-rickshaws offers financial advantages that impact 

adoption attitudes. The opinions and attitudes regarding this shift are significantly shaped by the affordability and effectiveness of e-

rickshaws in comparison to more conventional modes of transportation.  

 

b) Sustainable future: By highlighting the long-term sustainability and environmental advantages of switching to electric vehicles like 

e-rickshaws, e-rickshaws are laying the groundwork for a sustainable future in public transportation. This change indicates a 

favourable mindset toward adopting environmentally friendly transportation options.  

 

c) Mobility preferences: Determining people's attitudes on this shift requires knowing their preferences for e-rickshaws in terms of 

mobility. Convenience, accessibility, and environmental impact are some of the factors that affect how people view and use e-

rickshaws as a regular mode of transportation. 

 

d) Elements affecting desire: Research on rickshaw operators' desire to switch to battery-operated rickshaws (BORs) provides insight 

into the elements affecting their perspective on this change. Determining these elements is essential to comprehending and 

encouraging e-rickshaw uptake by both operators and users. 
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e) Past, Present, and Future: Studies on the development of e-rickshaws in India emphasize their significance as a mode of 

transportation that has a big influence on the nation's transportation system. This historical viewpoint sheds light on how perceptions 

of e-rickshaws have changed over time and how they might influence India's transportation landscape going forward. 

 

All things considered, the shift from traditional rickshaws to e-rickshaws is the result of a complex interaction between social, economic, and 

environmental forces that shape attitudes and beliefs about adopting effective and sustainable urban transportation options. 

 

The adoption of electric vehicles (EVs), such as electric automobiles and electric rickshaws, is significantly influenced by attitude (ATT), 

which is a reflection of people's opinions about particular brands, goods, or services. ATT is made up of three parts: behavioural, affective, 

and cognitive. The cognitive part concentrates on beliefs and ideas about the thing or problem that is being discussed. Belie fs regarding the 

environmental impact of EVs may be included in the cognitive component of ATT. Research has indicated that ATT's inclination towards EV 

adoption is greatly influenced by elements like as identification, emotional influences, and motivation to contribute to a cl eaner environment. 

When it comes to forecasting consumer intentions, ATT outperforms situational and demographic characteristics as a significant predictor of 

behaviour and EV adoption intentions as per the study conducted by (Guagnano et al., 1995). 

 

According to research study conducted by (Mitchell et al., 1981) ATT is a crucial adoption element that directly affects consumers' desire to 

adopt electric vehicles. When it comes to influencing consumers' views toward embracing new technology cars like e lectric vehicles (EVs), 

interpersonal effects and community expectations are equally crucial. All things considered, ATT shows up as a crucial middleman impacting 

the uptake of electric cars, representing people's assessments and conclusions about these environmentally friendly mobility choices. 

 

 

A study of the literature on behavioural intention (BI) towards the adoption of cleaner vehicles (e-rickshaws in particular) indicates that human 

intentions are greatly influenced by psychological factors. Research by Peters, Gutscher, & Scholz (2011), Ozaki & Sevastyanova (2011), and 

Kahn (2007) emphasize the impact of social norms, personal norms, and environmental concerns on intentions to switch to cleaner automobiles. 

Adoption intentions are greatly impacted by how an electric vehicle (EV) is used and evaluated, as shown by attitude (ATT). People also 

establish their intentions based on subjective standards, or how other people view their purchases. With the help of all such indicators that are 

stated above and also on the basis of the literature review, the following research model has been proposed as given in Figure 2. 

 

In order to comprehend the interaction between attitudes, intentions, and behaviours regarding the adoption of cleaner e-rickshaws, a research 

model that incorporates these psychological elements is developed. In addition to highlighting the role of social norms and psychological 

factors in influencing consumer intentions and behaviours towards embracing sustainable transportation options like e-rickshaws, the model 

highlights the importance of attitude as a mediator affecting the adoption of electric vehicles. 

 

There are other factors as well which play a significant role in transition from traditional rikshaws to e-rikshaws but they are not as significant 

as the indicators specified above: 

 

2.4.1 Battery operated rickshaws 

In a paper by Majumdar & Jash (2015) the main emphasis has been on the emergence and popularity of battery-operated electric three-wheelers, 

commonly which is known as e-rikshaws, in the public road transport sector. These are popular because they provide a comfortable ride to the 

people. Also, they are economical mode of transport for commuters. The study done by them specifically examined the patterns of e-rikshaws. 

One of the key findings of their study was that they found remarkable efficiency of e-rikshaws, with an average specific consumption of 53.76 

kJ per passenger-kilometre. This, efficiency definitely places e-rikshaws ahead of other forms of motorized three-heeled passenger vehicles 

and also highlights their potential as a sustainable and energy-efficient transportation option. 
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Also, the study highlighted the widespread implementation of e-rikshaws in public transport sector. The study also focused on the challenges 

and obstacles for the successful adoption of the e-rikshaws for public commuting. The e-rikshaws have a brushless DC motor for propulsion 

and rely on conventional lead-acid batteries for power. Notably, they are recognised for being eco-friendly, and having the potential to mitigate 

the carbon footprint associated with passenger transport activities. Despite of all the hinderances, e-rikshaws are gaining popularity as a 

preferred mode of transportation for short distances in major urban and suburban areas. Their operational presence signifies a positive shift 

towards sustainable and eco-friendly transportation solutions in various regions of India. The e-rikshaws not just address the issue of 

environmental pollution but also addresses the demand for efficient and accessible commuting options particularly over shorter routes.  

 

2.4.2 Infrastructural needs 

Although India is in the stage of technological advancement but still it lacks certain infrastructure for its rapid growth and development. There 

are many projects in India that have started with grate pace but ultimately took a toll due to poor infrastructure facility. Even In one  of the 

research papers it was discussed that the e-rikshaws heavily rely on the use of electric motors which are dependent on the lithium-Ion batteries. 

These are used for energy storage. They offer high energy density and are commonly used in electric vehicles due to their lightweight and long 

lifespan (Kumar et al., 2018). 

Battery Management System (BMS) is also very much essential part of the e-rikshaw infrastructure. It is mainly implemented to monitor and 

manage the health of the battery, ensuring optimal performance and safety. Also, the main issue is of charging the bat tery Rajvanshi (2002). It 

is very necessary to develop this charging stations has to be set up in key locations to facilitate convenient and effective charging. Faster 

charging capabilities also should be developed rapidly in order to reduce the downtime for the e-rikshaws. The fast-changing technologies 

allow for quicker turnaround times between trips.  

 

2.4.3 Initial cost 

Also known as significant upfront investment. Traditional rickshaws usually cost between 30,000 and 50,000 rupees, whereas e-rickshaws can 

cost anywhere between 2 and 2.5 lakh rupees. For many drivers, who sometimes work with narrow profit margins, this can be a s ignificant 

obstacle as it represents a four- to five-fold increase.  

A large number of rickshaw drivers are not well-off and do not have official documentation or credit history. Because of this, it is challenging 

for them to get bank loans or loans from other lenders to buy an e-rickshaw. Moreover, the batteries in e-rickshaws have a finite lifespan and 

must be changed on a regular basis, raising the total cost of operation. Drivers may experience further financial burden as a result, particularly 

if they haven't recovered their initial investment in full. 

Making the move to an e-rickshaw could need you to enter a new industry with distinct pricing and clientele. As drivers gain more customers 

and get used to driving electric vehicles, their income may initially decline. Different abilities and knowledge are needed to operate an e-

rickshaw than a standard rickshaw. It can take time and resources to teach drivers about basic maintenance, charging infrastructure, and battery 

management. 

It is inconvenient for drivers to keep their e-rickshaws running all day in many places because there is still a lack of infrastructure for charging 

them. Regulations pertaining to e-rickshaws can be intricate and differ depending on the location. Drivers may become uncertain as a result 

and be deterred from switching. The high initial cost of e-rickshaws continues to be a significant barrier, despite the fact that they provide long-

term advantages in terms of environmental sustainability, lower operating costs, and better health for drivers. 

 

 2.4.4 Lack of awareness 
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For rickshaw drivers switching from traditional rickshaws to e-rickshaws (electric rickshaws), ignorance can be a significant obstacle. It's 

possible that a large percentage of rickshaw drivers, particularly those with years of experience, are unfamiliar with how e-rickshaws work. It's 

possible that they are ignorant of fundamental driving controls, battery maintenance, or even the charging procedure. Their ignorance of new 

technologies may cause them to be reluctant to adopt them out of concern for malfunctions or other technical issues. 

It was found in the study conducted by (Goswami et.al., 2018) The advantages of e-rickshaws, which include less physical strain, more earning 

potential because of their faster speeds and efficiency, and environmental advantages, might not be completely known to drive rs. They risk 

missing out on the benefits of transitioning if they don't have access to services or appropriate awareness campaigns.  Drivers may be 

discouraged from switching to e-rickshaws by rumors and unfavorable opinions about them. These could include worries about the short 

lifespan of the battery, its restricted range, the availability of charging, or possible laws from the government. Drivers might continue to be  

cautious if they cannot obtain accurate information and have these worries addressed immediately.  

Drivers may not have access to adequate training in e-rickshaw operation, maintenance, and safe driving techniques, even if they are interested 

in operating them. This may result in mishaps and deter people even more from embracing the new technology. Furthermore, havi ng few 

resources for maintenance, troubleshooting, and charging infrastructure can make them feel unprepared and exposed. Drivers may not have 

access to adequate training in e-rickshaw operation, maintenance, and safe driving techniques, even if they are interested in operating them. 

This may result in mishaps and deter people even more from embracing the new technology. Furthermore, having few resources fo r 

maintenance, troubleshooting, and charging infrastructure can make them feel unprepared and exposed. 

There's a chance that traditional rickshaws are ingrained in the way people live there. When converting to e-rickshaws, some drivers can 

encounter social stigma or opposition from colleagues or communities. This could be an extra layer of difficulty that calls for community 

support and social awareness efforts in order for adoption to be effective. To persuade rickshaw drivers to switch to e-rickshaws, it is imperative 

to address the lack of awareness through targeted education, information campaigns, training programs, and financial support systems. Their 

livelihoods will be enhanced, and it will also help to improve urban transportation options and environmental sustainability.  

 

2.4.5 Range anxiety 

Range anxiety, or the worry of running out of battery power, presents a serious obstacle for rickshaw drivers who are thinking about switching 

from conventional (human-powered) to electric (e-rickshaw) rickshaws. In the study conducted by (Harikumar et. al., 2022) found that E-

rickshaws have a limited range on a single battery charge, in contrast to traditional rickshaws, which have an infinite range as long as the driver 

has stamina. Depending on variables including battery capacity, driving style, and topography, its range normally varies betw een 50 and 120 

kilometers. It may be uncomfortable for drivers who are used to traveling long miles without stopping to refuel.  

Particularly in smaller towns and rural areas, charging facilities for e-rickshaws are not yet widely available. Stations may be grouped together 

in specific areas even in larger cities, which makes drivers anxious that they may become lost if they deviate from their regular routes. Their 

earning potential may be restricted and range anxiety may result from this unpredictability. In contrast to the instantaneous  "refueling" that a 

regular rickshaw provides after a brief break, the batteries in an e-rickshaw require a few hours to fully charge. If drivers have to wait a long 

time at charging stations, especially during busy business hours, this can affect their daily profits. 

Some drivers may find the technology in e-rickshaws intimidating as they are used to the straightforward operation of traditional rickshaws. 

Adoption reluctance and worry might arise from not understanding battery life indicators, scheduling charging, and probable maintenance 

problems. For drivers, especially those with limited funds, the initial cost of an e-rickshaw is typically more than that of a traditional rickshaw. 

The cost of replacing batteries can also be high, which raises further concerns  about possible range anxiety-related breakdowns in terms of 

finances.  

In addition to the practical issues, some drivers may feel more in control and free when operating a conventional rickshaw due to their own 

physical stamina and power. Making the switch to a battery-operated e-rickshaw may increase range anxiety by making the rider feel vulnerable 
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and dependent. Notwithstanding these obstacles, it's critical to remember that improvements in battery science, the construction of 

infrastructure for charging, and financial support programs are gradually elevating e-rickshaws to the status of a more practical option. A more 

seamless transition and the full potential of e-rickshaws for drivers and the environment depend on addressing the issues around range anxiety. 

 

2.4.6 Resistance to change 

In the study conducted by (Nishant, 2019) for rickshaw drivers, the word "resistance" can refer to a variety of strategies they employ to 

combat the difficulties they encounter. Those who operate rickshaws may have competition from other transportation options, such as ride-

hailing services or taxis. Opposition may take the form of advocating for improved rickshaw infrastructure, emphasizing their  benefits, or 

adjusting to shifting market dynamics. Rickshaw drivers frequently deal with issues like harassment, heavy traffic, and long hours on the job. 

Finding detours, creating support networks, or promoting improved safety regulations and working conditions are some examples  of resistance. 

It's critical to keep in mind that resistance can be a complicated, multidimensional phenomenon, and that no one term fits all circumstances. 

The particular setting, the objectives of the drivers, and the resources at hand will all have an impact on the types of resi stance they select. The 

complexity and expense of switching may increase in certain locations if e-rickshaws are subject to special laws or licensing requirements. 

Drivers may encounter administrative obstacles when registering and ensuring their e-rickshaws, or they may need to obtain new licenses or 

permits. 

E-rickshaws could have a social stigma in some communities or be viewed as less respectable than traditional rickshaws. Drivers  who convert 

to e-rickshaws could worry about losing passengers or encountering prejudice. Some drivers might be concerned that the arrival of e-rickshaws 

will cause traditional rickshaw drivers to lose their jobs. They might worry that e-rickshaws are more effective and need fewer drivers, or they 

might worry that e-rickshaw competition will lower prices and make it harder to make a living. 

It's crucial to remember that not all drivers of traditional rickshaws are against e-rickshaws. Many drivers are aware of the potential advantages 

of e-rickshaws and are prepared to convert if they can get beyond the aforementioned difficulties. By offering financial support, increasing 

awareness, streamlining laws, and enhancing charging infrastructure, governments and other organizations can aid with the shi ft.  

In the end, drivers must make a hard decision about whether or not to convert to an e-rickshaw depending on their unique situation and risk 

tolerance. We can create better plans to assist traditional rickshaw drivers in smoothly switching to e -rickshaws, should they so desire, by 

comprehending the causes of their reluctance. 

 

2.5 Research gap 

As urban transport undergoes a revolution, one mode of transportation that has gained considerable attention is the e -rikshaw. These eco-

friendly vehicles offer an innovative solution to urban congestion and pollution problems. However, despite their advantages, there is a 

noticeable reluctance among traditional rikshaw drivers to switch to e-rikshaws.  

The research surrounding e-rikshaws is currently limited, leaving a sizable research gap that needs to be addressed. Understanding this gap is 

crucial for uncovering insights and formulating effective strategies to promote the adoption of e-rikshaws. 

 

 

 

a) Lack of comprehensive studies  
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One major aspect of the research gap is the absence of comprehensive studies that explore the multifaceted dimensions of e-rikshaw 

adoption. While some studies have touched upon various aspects such as environmental impact and consumer preferences, there i s a 

lack of in-depth analysis that considers the perspectives of traditional rikshaw drivers. 

b) Limited understanding of driver motivations 

Another significant gap in the research pertains to an inadequate understanding of the motivations that drive traditional rikshaw 

drivers' decision to stick with conventional rikshaws. By identifying these motivations, policymakers and stakeholders can tailor their 

approaches to encourage a smooth transition to e-rikshaws. 

c) Long term economic viability 

Evaluating the long-term economic viability of e-rikshaws is yet another area where further research is needed. While e-rikshaws 

offer potential cost savings in terms of fuel efficiency, their initial purchase cost and maintenance requirements remain fac tors of 

concern for traditional rikshaw drivers. Understanding the cost-benefit analysis can aid in dispelling apprehensions and providing 

insights for drivers looking to transition. 

While the literature review extensively covers the environmental, technological, infrastructural, and policy aspects of trans itioning 

from traditional rickshaws to e-rikshaws in India, there remains a notable research gap regarding the financial implications for e-

rickshaw drivers compared to traditional rickshaw pullers. Despite government schemes and policies aimed at incentivizing the  

adoption of e-rikshaws, our study seeks to explore why e-rickshaw drivers may not experience higher earnings compared to their 

counterparts using traditional rickshaws in Jalandhar, Ludhiana, and Amritsar. 

A key focus of our study is to investigate the Punjab government scheme's effectiveness in providing be nefits to e-rickshaw drivers 

and understand the underlying reasons for their resistance to change. Despite the availability of supportive policies and financial 

assistance, our research aims to identify the barriers that prevent e-rickshaw drivers from capitalizing on these opportunities to improve 

their livelihoods. By conducting in-depth interviews and surveys with e-rickshaw drivers in the sampled areas, we aim to uncover the 

specific challenges they face in maximizing their earnings and adapting to the transition. 

Furthermore, while other studies have examined similar topics, there is a research gap in comprehensively understanding the nuanced 

factors contributing to the resistance of e-rickshaw drivers to change. Our study seeks to fill this gap by conducting a thorough analysis 

of the socio-economic, cultural, and psychological factors influencing their decision-making process. By identifying these barriers 

and exploring potential solutions, our research aims to provide actionable insights for policymakers, government agencies, and other 

stakeholders to address the challenges faced by e-rickshaw drivers in Punjab. 

Overall, our study aims to bridge the research gap by providing a comprehensive understanding of the financial implications, 

government policies, and drivers of resistance to change among e-rickshaw drivers in Punjab. Through empirical data collection and 

rigorous analysis, we seek to contribute to the existing literature by offering practical recommendations for fostering the s uccessful 

transition to e-rikshaws while ensuring the economic well-being of drivers in the region. 

 

 

 

2.6 Research Questions  
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The hesitation displayed by traditional rikshaw drivers to embrace e-rikshaws can be attributed to several factors. Unveiling these reasons is 

pivotal to designing effective strategies that address their concerns, foster trust, and facilitate a smooth transition.  

a) Is there lack of financing options? 

One significant hurdle faced by traditional rikshaw drivers is the lack of access to financing options for purchasing e-rikshaws. Many 

drivers operate on limited financial resources, making it challenging to afford the upfront cost of e-rikshaws. Policymakers and 

financial institutions can play a pivotal role in developing tailored financing programs to make e-rikshaws more accessible and 

affordable for drivers. 

b) Why is there fear of technological complexity? 

For traditional rikshaw drivers accustomed to the simplicity of conventional rikshaws, the technological complexity of e-rikshaws can 

be a perceived barrier. The fear of not being able to operate or maintain these advanced vehicles hinders their willingness to switch. 

Providing comprehensive training programs and educating drivers about the user-friendly features of e-rikshaws can help alleviate 

these concerns. 

c) How to deal with charging infrastructure? 

The availability and accessibility of charging infrastructure is a pressing concern for traditional rikshaw drivers considering the switch. 

In many urban areas, the lack of charging stations can deter drivers from adopting e-rikshaws. Policymakers and local authorities 

should focus on developing a robust charging infrastructure network to address this apprehension effectively.  

d) How to cope with cultural and social stigma? 

A factor that is often overlooked is the cultural and social stigma associated with the transition from traditional rikshaws to e-rikshaws. 

Traditional rikshaw drivers may perceive this transition as a loss of identity or a step backward in society. Engaging with t he 

community and addressing these cultural aspects can help shift societal perceptions, fostering a more positive environment for the 

adoption of e-rikshaws. 

In conclusion, the research gap surrounding e-rikshaws provides a fertile ground for further exploration. By understanding the  

motivations and concerns of traditional rikshaw drivers, we can bridge this gap and implement targeted initiatives to encoura ge the 

adoption of e-rikshaws. Access to financing options, comprehensive training programs, robust charging infrastructure, and addressing 

cultural stigma are essential components in facilitating this transition. With collective efforts, we can propel the adoption of e-

rikshaws, creating a sustainable and efficient urban transport system for the future. 

2.7 Research objective 

To assess the factors that which shape the behavioural intention of traditional/fuel operated rickshaw pullers to transit from 

traditional/fuel-powered rickshaws to E-rickshaws. 

The goal of the study is to evaluate the financial advantages and difficulties faced by rickshaw pullers when switching from manually 

operated or fuel-powered rickshaws to electric rickshaws. With 83% of the nation's EV market share, e-rickshaws are leading the way 

in India's shift to electric transportation. By 2027, the electric rickshaw market in India is expected to develop at a compound annual 

growth rate (CAGR) of more than 11%, reaching a value of USD 2.8 billion. Although the general adoption of electric vehicles (EVs) 

has been hindered by high initial costs, uncertainty surrounding investments, and regulatory ambiguities, e-rickshaws have emerged 

as a noteworthy market sector that bridges transportation gaps and offers environmentally acceptable alternatives.  
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To ensure a smooth transition, a number of obstacles must be overcome, including low quality e-rickshaws offered by unorganized 

sectors, problems with widespread deployment, and a lack of funding and confidence to test new technologies. The difficulties  that e-

rickshaw drivers encounter is related to paperwork, poor roadways, and the expense of charging. Although e-rickshaws have the 

potential to be a catalyst for equitable and sustainable economic growth in India, integrating them successfully would requir e 

overcoming obstacles related to infrastructure, safety concerns, and laws. 

 

3. PROPOSED METHODOLOGY 

3.1 Descriptive research 

An effective and perceptive approach for fully comprehending and solving the complex issues of E-rickshaw growth in Punjab is descriptive 

study. This study's complexity calls for an approach that carefully describes the several aspects impacting adoption, obstacles encountered, and 

possible paths for advancement in addition to thoroughly examining the existing situation. Because of its methodical and thor ough 

methodology, descriptive research may successfully offer a thorough picture of the major factors related to the growth of e-rickshaws in Punjab. 

An in-depth examination of Punjab's current E-rickshaw situation is necessary before commencing this project. This involves keeping track of 

the present distribution, usage trends, and operational dynamics of e-rickshaws in the state's various cities. The varied topography of E-rickshaw 

deployment, including concentrations in metropolitan areas, extensively travelled routes, and any regional variances, may be captured by 

descriptive study. 

Furthermore, the technique ought to explore the policy efforts and regulatory framework that are influencing Punjab's e-rickshaw market. This 

involves a thorough examination of the Punjab Electric Vehicle Policy (PEVP), which was implemented in 2022, to determine how it affects 

the uptake of e-rickshaws, spot any weaknesses, and provide possible areas for improvement.  

Comprehending the viewpoint of the consumer is equally essential. Surveys and interviews are two methods that descriptive research may 

utilize to acquire information from E-rickshaw drivers, manufacturers, and end consumers. This will help determine user preferences, the 

difficulties drivers encounter, and the elements that lead people to select E-rickshaws over conventional ones. Additionally, the study should 

evaluate the E-rickshaws' economic feasibility by examining elements including operational expenses, driver revenue, and return on 

investment. This quantitative information can offer a strong basis for comprehending the financial effects of adopting e-rickshaws. 

It's also important to investigate how E-rickshaws and traditional rickshaws affect the environment. To fully assess the environmental 

advantages, descriptive research can help gather information on emissions, energy use, and total ecological footprint. The technique needs to 

take into account technological elements as well, closely examining the status of E-rickshaw technology at the moment, battery efficiency, and 

any improvements that could lead to enhanced sustainability and performance. 

Finally, it can be said that descriptive research is a suitable and comprehensive approach for the growth of e-rickshaws in Punjab. This method, 

which combines quantitative and qualitative data, can yield insightful information that is crucial for influencing legislation, improving 

technology, and promoting the long-term expansion of e-rickshaws in the state. 

 

 

 

3.2 Data collection 
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For a thorough investigation into the growth of E-rickshaws in Punjab, a systematic approach to gathering data is essential. In order to obtain 

a comprehensive grasp of the topic, this technique integrates ideas from empirical studies and literature reviews into a multidimensional 

analysis. 

3.2.1 Climate concerns and environmental impact 

The research broadens its scope to include issues related to conventional rickshaws and climate change, particularly with rega rd to internal 

combustion engines. The study seeks to demonstrate a link between rickshaw-induced air pollution and climate change by citing academic 

publications that emphasize the rickshaws' contribution to greenhouse gas emissions, including carbon dioxide (CO2) and metha ne. 

Furthermore, the study explores how particulate matter emissions affect the surfaces of snow and ice, highli ghting the necessity of a rapid 

transition to E-rickshaws that are powered by renewable energy sources. 

3.2.2 Innovation and technological shift  

A crucial component of the study is investigating the viability of switching from fuel -powered rickshaws to electric rickshaws. Based on 

research paper insights, the study highlights the technology change needed to make this shift. This includes the incorporation of electric 

propulsion systems, the substitution of brushless DC (BLDC) motors for internal combustion engines, and the necessary parts of power 

electronics, like inverters and controllers. The purpose of this part is to give a thorough overview of the technology infras tructure required for 

the effective deployment of e-rickshaws. 

3.2.3 Infrastructural needs 

The research makes reference to literature that addresses the infrastructure needs for E-rickshaws, including the necessity of charging 

infrastructure, the importance of Battery Management Systems (BMS) in monitoring battery health, and the reliance on lithium-ion batteries. 

The study highlights the need for quicker charging technology and charging stations in strategic places to minimize E-rickshaw downtime. 

3.2.4 Government incentives and policies 

The paper investigates several government initiatives and incentives targeted at boosting E-rickshaws, drawing on extant literature and policy 

documents. This entails collaborations with nearby service centres, maintenance and repair support services, and training programmes for 

rickshaw drivers. The research attempts to present a thorough overview of the supportive measures in place to ease the transition to E-rickshaws 

by reviewing literature assessments on government regulations.  

To put it briefly, the data collection approach combines the knowledge gained from literature studies with practical research to thoroughly 

cover the various aspects of the development of e-rickshaws in Punjab. A comprehensive grasp of the topic is ensured by the holistic approach, 

which takes into account government actions, technology needs, infrastructure requirements, and environmental impact.  

 

3.3 Sampling size and frame  

3.3.1 Sample size 

The sample size for this research on E-rickshaw development in Punjab has been judiciously set at 94 participants, with 30 traditional rickshaw 

operators selected from each city—Jalandhar, Ludhiana, and Amritsar. This sample size is determined to strike a balance between statistical 

significance and practical feasibility. It allows for a comprehensive exploration of the experiences, challenges,  and perceptions of traditional 

rickshaw operators in the transition to E-rickshaws, ensuring diverse insights from various geographical locations and demographic 

backgrounds.  
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The selected sample size aligns with the pragmatic constraints of the research scope, permitting in-depth interviews and nuanced data collection. 

The outcomes derived from this sample will contribute substantively to the overarching goal of understanding the multifaceted  aspects 

associated with E-rickshaw adoption in Punjab, enabling informed policy recommendations and industry advancements. The strategic choice 

of this sample size ensures that the findings are both statistically meaningful and contextually relevant to the specific cha llenges faced by 

traditional rickshaw operators in the region. 

Traditional rickshaw operators from Jalandhar, Ludhiana, and Amritsar are carefully included in the sampling frame in an effo rt to obtain a 

targeted and pertinent sample for the study on the development of e-rickshaws in Punjab. To obtain a thorough understanding of the experiences, 

obstacles, and opinions of thirty traditional rickshaw operators in each city regarding the switch to e-rickshaws, the main goal is to interview 

them. 

3.3.2 Sampling frame components 

1. Identification of traditional rickshaw operators 

The first crucial component of the sampling frame involves the meticulous identification of traditional rickshaw operators in Jalandhar, 

Ludhiana, and Amritsar. To achieve this, collaboration with local rickshaw associations, municipal records, and transportation authorities is 

imperative. These sources provide valuable insights into the individuals actively engaged in traditional rickshaw operations within each city. 

By tapping into such associations and official records, a comprehensive list is compiled, ensuring that the sampling frame is rooted in accurate 

and up-to-date information. This step not only establishes the foundation for participant selection but also lays the groundwork for building 

trust and cooperation with local stakeholders, fostering a collaborative approach to the research endeavour.  

 

2. Geographical stratification 

The second vital component of the sampling frame focuses on the geographical stratification of each city to ensure representa tion from diverse 

locations. Jalandhar, Ludhiana, and Amritsar are segmented into distinct areas, considering factors such as urban and suburban settings.  This 

geographical stratification is paramount for capturing the nuanced experiences of traditional rickshaw operators in different environments. 

 By incorporating diversity in the sampling frame, the research aims to reflect the varied challenges and perceptions associated with E-rickshaw 

development across the landscape of each city. This strategic approach prevents potential biases that may arise from concentrating solely on 

specific regions, contributing to the overall robustness and representativeness of the sample. Geographical stratification enhances the research's 

ability to draw meaningful and context-specific insights, ensuring that the findings resonate with the varied operational contexts of traditional 

rickshaw operators in Punjab. 

 

3. Demographic considerations 

The third pivotal component of the sampling frame involves a nuanced consideration of demographic factors among traditional rickshaw 

operators. This step aims to ensure a well-rounded representation within the sample by taking into account variables such as age, years of 

experience, and types of routes covered by rickshaw operators. By including diverse demographic characteristics, the research can capture a 

comprehensive spectrum of perspectives, acknowledging the unique challenges and experiences that may vary across different de mographic 

groups. This detailed demographic consideration is essential for crafting a sample that reflects the heterogeneity present within the traditional 

rickshaw operator community. It also serves as a foundation for understanding how age, experience, and specific operational contexts may 

influence perceptions and responses related to the transition to E-rickshaws. 
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4. Contacting rickshaw associations 

The fourth component involves establishing communication with local rickshaw associations in each city, playing a pivotal rol e in the 

identification and engagement of potential participants. Rickshaw associations serve as key intermediaries, facilitating the outreach process 

and enhancing the credibility of the research within the rickshaw operator community.  

Through collaboration with these associations, the research gains access to a network of operators who are likely to have a vested interest in 

the subject matter. The involvement of rickshaw associations not only streamlines the participant recruitment process but also fosters a sense 

of community engagement and cooperation, establishing a solid foundation for building rapport with the traditionally operated rickshaw 

community in Jalandhar, Ludhiana, and Amritsar. 

 

5. Informed consent and voluntary participation 

The final component of the sampling frame underscores the ethical considerations involved in participant recruitment. Emphasi zing the 

principles of informed consent and voluntary participation, this step ensures that potential participants are fully aware of the research objectives, 

the voluntary nature of their involvement, and the confidentiality of their responses. Obtaining informed consent before incl usion in the study 

is essential for upholding ethical standards and ensuring that participants engage willingly in sharing their experiences and perspectives.  

This component not only safeguards the rights and privacy of the participants but also contributes to the overall integrity a nd reliability of the 

research findings. The emphasis on ethical considerations enhances the credibility of the study and establishes a foundation of trust between 

the researchers and the traditional rickshaw operators selected for participation. 

3.3.3 Sampling procedure 

1. Selection criteria 

   Traditional rickshaw operators who have been actively operating for a significant duration and are willing to share their experiences and 

perspectives on the transition to E-rickshaws. 

2. Random selection within strata 

Employing random sampling techniques within each geographical stratum to ensure a representative selection of participants from various 

parts of each city. 

3. Contact and invitation 

Contacting the selected rickshaw operators through in-person visits to extend an invitation to participate in the research study. Clearly 

communicating the purpose, expected contributions, and voluntary nature of their involvement.  

4. In-depth interviews 

Conducting in-depth interviews with the selected 30 traditional rickshaw operators from Jalandhar, Ludhiana, and Amritsar, focusing on thei r 

experiences, challenges, and perceptions related to E-rickshaw development. 

The careful design of the sampling frame guarantees that the study includes a range of viewpoints from conventional rickshaw drivers in 

Jalandhar, Ludhiana, and Amritsar, adding important context to the general comprehension of Punjab's shift to E-rickshaws. 
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3.4 Sampling method 

The practical strategy and convenient accessibility of convenience sampling, a type of non-probability sampling, make it appropriate for this 

study. Obtaining a representative sample using conventional probability sampling techniques may be difficult due to the dynamic and 

diversified character of the E-rickshaw ecosystem in Punjab. By including participants according to their availability and willingness to 

participate, convenience sampling makes the process of gathering data more efficient and quicker.  

3.4.1 Importance of convenience sampling 

Convenience sampling is the process of choosing study participants based on their willingness to participate and ease of access. Convenience 

sampling is a practical strategy that is used in this research on the growth of E-rickshaws in Punjab to obtain information from rickshaw drivers, 

manufacturers, policymakers, and environmental specialists, among other stakeholders. 

This sample strategy is aware of the difficulties in reaching a scattered and diversified population that is part of the ecology surrounding e-

rickshaws. As a result, the selection of participants will be based on their availability, closeness to the research sites, and voluntary willingness 

to participate in the study. This methodology enables a more direct and efficient acquisition of data, consistent with the dynamic and rapid 

nature of the topic. 

3.4.2 Rationale for convenience sampling 

1. Accessibility  

Convenience sampling means that participants from various places may be easily contacted, removing logistical constraints associated with a 

more structured sample technique. This is important because E-rickshaw operations in Punjab are dispersed. 

2. Timeliness 

By speeding up the data collecting procedure, convenience sampling allows the research to obtain timely insights from parties  involved in the 

E-rickshaw sector. This is especially important in a setting that is changing quickly, as with new technology and changing laws. 

3. Variety 

Although convenience sampling might not provide an entirely representative sample, an attempt will be made to incorporate a r ange of 

viewpoints by choosing participants from various cities, rural and urban environments, and positions within the E-rickshaw ecosystem. 

In order to provide a timely and useful investigation of the many facets related to the problem, this research uses convenience sampling to 

collect insightful opinions from a variety of stakeholders involved in the development of e-rickshaws in Punjab. 
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4. Data Analysis 

4.1 Descriptive Statistics  

Table 5: Descriptive Statistics 

Factors             Mean Std. Deviation   N 

I will save on fuel expenses, as running cost 

should be lower in case of an electric 

vehicle. 

 

3.7872 1.32691 94 

The maintenance cost for an electric vehicle 

will be less. 

 

3.5213 1.31761 94 

Overall cost of owning an electric vehicle 

will be low due to government incentives 

(incentives = lower road tax/less insurance 

premium/cheaper loan). 

 

3.5106 1.41986 94 

I am fully familiar with the economic 

benefits offered by the electric vehicle. 

 

3.7660 1.33139 94 

I want to adopt an electric vehicle because 

of increased air pollution. 

 

 

 

3.5319 1.27593 94 

The Electric vehicle can contribute to the 

environment for saving the future 

generation. 

 

3.5745 1.34795 94 

I am familiar with environmental benefits 

offered by the electric vehicle. 

 

3.5106 1.42742 94 

I want to conserve the environment using 

the electric vehicle over the conventional 

vehicle. 
3.4787 1.28455 94 
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People will react positively when they see 

an electric vehicle on the road. 

 

3.6915 1.32816 94 

I think I am more likely to adopt an electric 

vehicle if my friends and relatives adopt it.

  

 

3.8085 1.20283 94 

People whose opinions are important to me 

find electric vehicles good. 

 

3.5106 1.40464 94 

Possessing an electric vehicle would be a 

status symbol for me. 

3.8404 1.22959 94 

Driving an electric vehicle fits my style.  

 

3.6277 1.34392 94 

Driving an electric vehicle will reflect my 

personality.  

 

3.4255 1.49903 94 

Eco-friendly people will opt the electric 

vehicle. 

 

3.5319 1.40431 94 

My knowledge about the electric vehicle 

will improve my image. 

 

3.5000 1.45728 94 

I am favourably inclined to switch to an 

electric vehicle. 

 

3.6489 1.36553 94 

Driving an electric vehicle will be a wise 

decision. 

3.5000 1.38928 94 

It makes sense to use an electric vehicle 

instead of a conventional vehicle. 

 

3.5213 1.34986 94 
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I would recommend the adoption of an 

electric vehicle to others. 

 

3.4574 1.41926 94 

I would speak favourably about the electric 

vehicle to others. 

 

3.5745 1.35591 94 

I would definitely adopt an electric vehicle. 

 

3.6489 1.49341 94 

 

Descriptive Statistics shows that there is no missing data. 

4.2 Reliability analysis of each factor 

 

Table 6: Case Processing Summary 

 

 

Cases 

 N % 

Valid 94 100.0 

Excluded 0.00 0.00 

Total 94 100.0 

 

Table 7: Reliability analysis of all factors 

 

Cronbach's Alpha N of Items 

.910 22 

 

Table 8: Reliability analysis of each factor 

 

8.1 Reliability Statistics- Perception of Economic Benefits   

 

Cronbach's Alpha N of Items 

.575 4 

 

8.2 Reliability Statistics- Environmental Concern  

 

Cronbach's Alpha N of Items 

.693 4 

 

8.3 Reliability Statistics- Social Influence 

 

Cronbach's Alpha N of Items 

.612 4 

 

   8.4 Reliability Statistics- Self Image  

 

Cronbach's Alpha N of Items 

.656 4 

    

   8.5 Reliability Statistics- Attitude 

 

Cronbach's Alpha N of Items 

.587 3 

 

 

8.6 Reliability Statistics- Behavioral Intention  
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Cronbach's Alpha N of Items 

.649 3 

 

 

Findings-: The value of Cronbach’s alpha for Overall Satisfaction is more than 0.70 which means that the research is reliable. 

 

4.3 Validity Analysis 

Table 9: Validity analysis 

 

KMO and Bartlett's Test 

 

 

Bartlett's Test of Sphericity 

Kaiser-Meyer-Olkin Measure of 
Sampling Adequacy. 

.806 

Approx. Chi-Square 872.922 

df 231 

Sig. .000 

 

The value of KMO and Bartlett’s test is 0.806 which is more than 0.50 it means that research is 65.70% valid and is adequate to carry on 

a Factor Analysis. 

 

4.4 Communalities  

Table 10:  Communalities 

Factors  Initial Extraction 

I will save on fuel expenses, as 

running cost should be lower in case 

of an electric vehicle. 

 

1.000 .662 

The maintenance cost for an electric 

vehicle will be less. 

 

 

 

 

 

 

 

1.000 .715 

Overall cost of owning an electric 

vehicle will be low due to 

government incentives (incentives = 

lower road tax/less insurance 

premium/cheaper loan). 

 

1.000 .833 

I am fully familiar with the economic 

benefits offered by the electric 

vehicle. 

 

1.000 .612 

I want to adopt an electric vehicle 

because of increased air pollution. 

 

1.000 .541 
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The Electric vehicle can contribute 

to the environment for saving the 

future generation. 

 

1.000 .601 

I am familiar with environmental 

benefits offered by the electric 

vehicle. 

 

1.000 .514 

I want to conserve the environment 

using the electric vehicle over the 

conventional vehicle. 

 

1.000 .637 

People will react positively when 

they see an electric vehicle on the 

road. 

 

1.000 .545 

I think I am more likely to adopt an 

electric vehicle if my friends and 

relatives adopt it.  

 

1.000 .754 

People whose opinions are important 

to me find electric vehicles good. 

 

1.000 .802 

Possessing an electric vehicle would 

be a status symbol for me. 

 

1.000 .676 

Driving an electric vehicle fits my 

style. 

 

1.000 .548 

Driving an electric vehicle will 

reflect my personality.  

 

1.000 .678 

Eco-friendly people will opt the 

electric vehicle. 

 

1.000 .528 

My knowledge about the electric 

vehicle will improve my image. 

 

1.000 .799 

I am favourably inclined to switch to 

an electric vehicle. 

 

1.000 .587 

Driving an electric vehicle will be a 

wise decision. 

  

1.000 .527 

It makes sense to use an electric 

vehicle instead of a conventional 

vehicle. 

 

1.000 .635 

I would recommend the adoption of 

an electric vehicle to others. 

 

1.000 .698 

I would speak favourably about the 

electric vehicle to others. 

 

1.000 .624 
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I would definitely adopt an electric 

vehicle. 

 

1.000 .529 

  

Communalities represents that no value is below 0.50 hence no factor is going to distort result. Therefore, no variable should be deleted 

during Factor Analysis. 

4.5 Scree Plot 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 Scree Plot 

It is evident from the Scree plot that there are possible 6 factors out of the total 22 factors to help in transitioning from fuel-powered rikshaw 

to E-rikshaw. 
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4.6 Component Plot in Rotated Space 

 

 

 

 

 

 

 

 

 

 

Figure 3 Component Plot in Rotated Space 

The component plots show that all 22 variables are within the component space matrix and are aligned with the matrix of component 1, 

component 2 and component 3. The capacity of a component plot in rotated space to give light on the connections between the original variables 

and the primary components makes it significant. 

Analysts can determine which variables are most strongly related with each component and how these linkages affect the overal l structure of 

the data by looking at the positions of the variables on the rotating axes. Which hence has been proved in the above model. 

 

4.7 Factor Analysis  

Table 11: Factor Analysis 

Rotated Component Matrix 

 Component 

 1 2 3 4 5 6 

My knowledge about the electric vehicle will 

improve my image. 

.778      

I would recommend the adoption of an electric 

vehicle to others. 

.755      

I will save on fuel expenses, as running cost should 

be lower in case of an electric vehicle. 

 .759     

It makes sense to use an electric vehicle instead of a 

conventional vehicle.  .650     

People will react positively when they see an electric 

vehicle on the road.  .522     

Possessing an electric vehicle would be a status 

symbol for me. 

  .764    

Overall cost of owning an electric vehicle will be low 

due to government incentives (incentives = lower road 

tax/less insurance premium/cheaper loan). 

  .687    
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Driving an electric vehicle will be a wise decision.   .506    

The maintenance cost for an electric vehicle will be 

less. 

   .764   

Driving an electric vehicle will reflect my 

personality. 

   .690   

I am favourably inclined to switch to an electric 

vehicle.    .522   

I want to conserve the environment using the electric 

vehicle over the conventional vehicle.     .716  

The Electric vehicle can contribute to the environment 

for saving the future generation.     .570  

I am fully familiar with the economic benefits offered 

by the electric vehicle.   .505  .550  

I think I am more likely to adopt an electric vehicle if 

my friends and relatives adopt it.      .833 

People whose opinions are important to me find electric 

vehicles good.      .593 

I would definitely adopt an electric vehicle. 
     .570 

Driving an electric vehicle fits my style.  
      

Factor Analysis shows that out of the possible 18 components 22 were found to be taken into consideration headed under 6 different 

factors that are essential to elevate the transition from Fuel powered rikshaw to E-rikshaw in India. 

 

Factor 1 

(Perception of 

Economic 

Benefits) 

 

 

  

 

Factor 2 

(Environmental 

Concern) 

 

Factor 3 

(Social 

Influence) 

 

Factor 4 

(Self 

Image) 

 

Factor 5 

(Attitude) 

 

Factor 4 

(Behavioural 

Intention) 

I will save on fuel 

expenses, as running 

cost should be lower in 

case of an electric 

vehicle. 

 

I want to adopt an 

electric vehicle 

because of 

increased air 

pollution. 

People will react 

positively when 

they see an 

electric vehicle 

on the road. 

 

Driving an electric 

vehicle fits my 

style. 

 

I am favourably 

inclined to switch to 

an electric vehicle. 

 

I would recommend the 

adoption of an electric 

vehicle to others. 

 

The maintenance 

cost for an electric 

vehicle will be less. 

The Electric 

vehicle can 

contribute to the 

environment for 

saving the future 

generation. 

 

I think I am 

more likely to 

adopt an 

electric 

vehicle if my 

friends and 

relatives adopt 

it.  

Driving an electric 

vehicle will reflect 

my personality.  

 

Driving an electric 

vehicle will be a 

wise decision. 

I would speak 

favourably about the 

electric vehicle to 

others. 

 

Overall cost of owning 

an electric vehicle will 

be low due to 

government incentives 

(incentives = lower 

road tax/less insurance 

premium/cheaper 

loan). 

 

I am familiar with 

environmental 

benefits offered by 

the electric vehicle. 

 

People whose 

opinions are 

important to me 

find electric 

vehicles good. 

 

Eco-friendly 

people will opt the 

electric vehicle. 

 

It makes sense to use 

an electric vehicle 

instead of a 

conventional 

vehicle. 

 

I would definitely adopt 

an electric vehicle. 
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Table 12: Factor Description 

 

These are the possible 6 factors to improve transitioning from Fuel powered rikshaw to E-rikshaw in India -: 

These Factors are as follows-: 

 

1. Perception of Economic Benefits  

2. Environmental Concern  

3. Social Influence  

4. Self-Image  

5. Attitude  

6. Behavioral Intention  

 

Hence it is concluded that out of the 18 components taken for study 22 components are included under 6 factors i.e. accounting for 

(22/18) *100=122.22% acceptability of research. Hence study is valid. 

 

4.8 Reliability of Factor Analysis 

 

In order to check the reliability data collected from the respondent author performed partial EFA (Exploratory Factor Analysis). EFA 

(Exploratory Factor Analysis) was applied assuming that samples produce more or less similar factors then the data is valid. 

Table 13: Reliability of Factor Analysis 

Rotated Component Matrix 

 Component 

 1 2 3 4 5 6 

VAR00016 .778      

VAR00020 .755      

VAR00001  .759     

VAR00019  .650     

VAR00009  .522     

VAR00012   .764    

VAR00003   .687    

VAR00018   .506    

VAR00002    .764   

VAR00014    .690   

VAR00017    .522   

I am fully familiar 

with the economic 

benefits offered by the 

electric vehicle. 

 

I want to conserve 

the environment 

using the electric 

vehicle over the 

conventional 

vehicle. 

 

Possessing 

an electric 

vehicle 

would be a 

status 

symbol for 

me. 

My knowledge 

about the electric 

vehicle will 

improve my image. 
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VAR00008     .716  

VAR00006     .570  

VAR00004   .505  .550  

VAR00010      .833 

VAR00011      .593 

VAR00022      .570 

VAR00013       

 

Extraction Method: Principal Component Analysis.  

Rotation Method: Varimax with Kaiser Normalization.  

 

4.9 Confirmation of Factors of Factor Analysis 

 

The author has used AMOS 20.0 statistical software to detect the confirmation of the Factors derived from EFA (Exploratory Factor 

Analysis) applying CFA (confirmatory factor analysis).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 Confirmatory Factor Analysis 

 

In Figure 5 it is seen that all the six constructs are having a loading of 0.50 or more so we can say that all the constructs are confirmed.   

 

Construct 1 named PEB (Perception of Economic Benefits) has 4 items that loaded successfully item 1, 2, 3 and 4. 

Construct 2 named EC (Environmental Concern) has 4 items that loaded successfully item 6, 5, 7 and 8. 

Construct 3 named Soc In (Social Influence) has 4 items that loaded successfully item 9, 10, 11 and 12. 

Construct 4 named IM (Self Image) has 4 items that loaded successfully item 13, 14, 15 and 16. 

Construct 5 named ATT (Attitude) has 3 items that loaded successfully item 1 7 , 18 and 19. 

Construct 6 named BI (Behavioral Intention) has 3 items that loaded successfully item 20, 21 and 22. 
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4.10 Validity of Factors of Analysis  

Table 14: Validity of Factor Analysis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Description of Variables Cronbach’s Alpha 

Perception of Economic Benefits   

I will save on fuel expenses, as running cost should 

be lower in case of an electric vehicle. 
 

 

 

.575 

The maintenance cost for an electric vehicle will be 

less. 

Overall cost of owning an electric vehicle will be low 

due to government incentives (incentives = lower 

road tax/less insurance premium/cheaper loan). 

I am fully familiar with the economic benefits 

offered by the electric vehicle. 

 

Environmental Concern   

I want to adopt an electric vehicle because of 

increased air pollution. 
 

.693 
The Electric vehicle can contribute to the 

environment for saving the future generation. 

I am familiar with environmental benefits offered by 

the electric vehicle. 
 

I want to conserve the environment using the electric 

vehicle over the conventional vehicle. 

 

Social Influence  

People will react positively when they see an electric 

vehicle on the road. 
 

 

.612 

I think I am more likely to adopt an electric vehicle 

if my friends and relatives adopt it.  

People whose opinions are important to me find 

electric vehicles good. 

Possessing an electric vehicle would be a status 

symbol for me. 

 

Self-Image   

Driving an electric vehicle fits my style.  

 

.656 

Driving an electric vehicle will reflect my 

personality.  

Eco-friendly people will opt the electric vehicle. 

My knowledge about the electric vehicle will 

improve my image. 

 

Attitude  

I am favourably inclined to switch to an electric 

vehicle. 
 

.587 
Driving an electric vehicle will be a wise decision.

  

It makes sense to use an electric vehicle instead of a 

conventional vehicle. 

 

Behavioural Intention   

I would recommend the adoption of an electric 

vehicle to others. 
 

.649 
I would speak favourably about the electric vehicle 

to others. 

I would definitely adopt an electric vehicle. 
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Table 14 shows that the value of Cronbach’s alpha is above 0.5 hence all variables and factor loadings are acceptable. In order to check 

the reliability of SEM model the ratio of goodness of fit to degrees of freedom should not be more than 3 (Carmines and Maclver, 

1981) and the values of RMR and RMSEA should be less than 0.05, with the GFI, AGFI, NFI, CFI more than 0.9 (Bagozzi and Yi, 

1988). 

 

 

 

Analysis returned the following values: 

 

GFI (Goodness of fit index) should be >0.85 and FI (Fit Index) if less than 0.7 then the model is poor, if between 0.7-0.85 then the 

model is moderate and if it is greater than 0.85 then the model is the best fit. As per our findings our Fit Index is >0.85 hence our model is 

a best fit.  

 

RMSEA (root mean square error of approximation) >0.05 Error Detection which will help us to know whether the loadings are Error full 

or not. The fit achieved is the best fit and was within the acceptable level. Therefore, construct validity and measurement efficiency 

were assured. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5 Structure equation Modelling 
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Standardized model 

 

Here, 

 

PEB stands for Perception of Economic Benefits. 

 

EC stands for Environmental Concern.  

Soc In stands for Social Influence. 

IM stands for Self-Image. 

 

ATT stands for Attitude. 

 

BI stands for Behavioral Intention. 

 

This is a working standardized model of SEM (sequential equation modeling) with reliable values which shows that factors obtained 

from Factor Analysis were reliable with few modifications. Complete analysis of the study was done by CFA (Confirmatory factor 

analysis) and SEM (Structural Equation Modeling) using AMOS 20.0. 

 

5. Result and Conclusion 

5.1 Findings 

 

From the study the findings are as follows-: 

 

1) Descriptive statistics proves that data collected for the study was valid and reliable as the statistical values were within the acceptable 

range. 

2) Scree plot shows that there are possible 18 factors out of the total 22 factors to improve the smooth transition from fuel powered rikshaw 

to E-rikshaw. 

3) Factor Analysis shows that out of the possible 33 components 32 were found to be taken into consideration headed under 6 

different factors that are essential to elevate the quality of higher educational institute in India. They are-: 

1. Perception of Economic Benefits  

 

2. Environmental Concern  

 

3. Social Influence  

 

4. Self-Image  

 

5. Attitude 

 

6. Behavioural Intention  
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4) From factor analysis it is evident that-: 

 

a) Perception of Economic Benefits contains sub factors such as I will save on fuel expenses, as running cost should be lower in case 

of an electric vehicle, The maintenance cost for an electric vehicle will be less, Overall cost of owning an electric vehicle  will be low 

due to government incentives (incentives = lower road tax/less insurance premium/cheaper loan) and I am fully familiar with the 

economic benefits offered by the electric vehicle. 

 

b) Environmental Concern contains sub factors such as I want to adopt an electric vehicle because of increased air pollution, The 

Electric vehicle can contribute to the environment for saving the future generation, I am familiar with environmental benefits offered 

by the electric vehicle and I want to conserve the environment using the electric vehicle over the conventional vehicle. 

 

c) Social Influence contains sub factors such as People will react positively when they see an electric vehicle on the road, I think I am 

more likely to adopt an electric vehicle if my friends and relatives adopt it, People whose opinions are important to me find electric 

vehicles good and possessing an electric vehicle would be a status symbol for me.  

 

d) Self-Image contains sub factors such as Driving an electric vehicle fits my style, driving an electric vehicle will reflect my 

personality, Eco-friendly people will opt the electric vehicle and My knowledge about the electric vehicle will improve my image.  

 

e) Attitude contains sub factors such as I am favourably inclined to switch to an electric vehicle, driving an electric vehicle will be a  

wise decision and it makes sense to use an electric vehicle instead of a conventional vehicle. 

 

f) Behavioural Intention contains sub factors such as I would recommend the adoption of an electric vehicle to others, I would speak 

favourably about the electric vehicle to others and I would definitely adopt an electric vehicle. 

 

5.2 Results  

 

The rigorous and extensive literature review done by the author citing the studies done by (Khurana et al., 2019) assert that financial incentives 

are a major factor in encouraging people to switch from conventional to electric cars (EVs). Because electric mobility has lo wer operating 

costs than other modes of transportation, emerging economies stand to gain economically and environmentally from the adoption of e-

rickshaws. Research indicates that tax benefits and lower operating costs can encourage the use of hybrid electric cars (HEVs ) and battery 

electric vehicles (BEVs).  

Sufficient maintenance keeps e-rickshaws long-lasting and functional, and also saves money by averting expensive future repairs and 

replacements. Frequent maintenance is essential for seeing possible problems early on, preventing costly repairs, and saving time down the 

road. In addition to guaranteeing passenger safety by lowering the chance of accidents, maintenance improves the general performance of e-

rickshaws, making them more dependable and effective. Important components like tires and brakes are inspected. It is advised to use a 

proactive approach that incorporates both maintenance and repairs to extend the life of e-rickshaws and lower overall costs.  

 

According to study by (Bockarjova et al., 2014), consumer intentions to embrace electric vehicles (EVs), especially e-rickshaws, are highly 

influenced by environmental factors. Several studies have demonstrated that people who care deeply about the environment are more likely 

to purchase electric vehicles (EVs), highlighting the significance of environmental advantages as an adoption motivator. Significant progress 

in the electric vehicle (EV) sector is anticipated as battery-powered e-rickshaws become more popular.  

 

These e-rickshaws, which require less maintenance and are less expensive to purchase than traditional rickshaws, provide customers with an 

affordable and practical alternative. In the end, incorporating environmental considerations into the switch from traditional  to electric 

rickshaws not only addresses environmental issues but also opens up possibilities for improved environmentally friendly and sustainable 

urban transportation systems down the road.  

 

As per (Chen et al., 2014) research paper When it comes to the adoption of electric vehicles (EVs), such as e-rickshaws, social issues are 

quite important. Studies reveal the impact of cultural factors, subjective norms, peer pressure, and societal pressure on people's decisions to 
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utilize electric cars. Findings highlight the significance of social acceptance in influencing consumer behavior by showing that people look 

to friends, family, and social circles for validation when thinking about adopting EVs. The adoption of EVs is significantly influenced by the 

behaviors of individuals within their social networks, highlighting the importance of social dynamics in influencing mobility decisions that 

are relevant to sustainability.  

 

The adoption of electric vehicles (EVs) like e-rickshaws is heavily influenced by a number of elements, including consumer perception, 

social standing, and self-image, all of which are involved in the shift from traditional rickshaws to e-rickshaws. One important factor 

influencing customer behavior with regard to EV adoption is the degree of congruence between one's self-perception and product perception. 

When a customer believes that a product—like e-rickshaws—they are using, it might have a good effect on their adoption attitudes. 

Furthermore, people frequently give their cars a lot of symbolic meaning, seeing EVs—including e-rickshaws—as a mark of high social 

standing.  

 

The adoption of electric vehicles (EVs), such as electric automobiles and electric rickshaws, is significantly influenced by attitude (ATT), 

which is a measure of people's opinions about particular companies, goods, or services. The three parts of ATT are cognitive, affective, and 

behavioral. The cognitive component focuses on ideas and opinions about the topic or problem at hand, which may include opini ons about 

how EVs affect the environment. Studies have demonstrated that identity, emotional impacts, and the desire to help create a cleaner 

environment all have a significant impact on people's attitudes on adopting EVs. ATT is a better indicator of consumer intents than situational 

and demographic characteristics when it comes to behavior and intentions to embrace EVs as per the study conducted by the researches 

(Guagnano et al., 1995). 

 

Hence from above points we can derive that there is a significant and positive on impact on transitioning from traditional fuel powered 

rikshaws to E-rickshaws in India if we pay indeed importance to the 6 factors considered in this particular study.  

 

5.3 Scope for future study 

 

Future studies should concentrate on longitudinal analyses to monitor the changing e-rickshaw adoption patterns, looking into regional 

differences, the efficacy of policies, technology developments, and sustainability implications. Comprehensive research on co nsumer 

behaviour, intervention strategies, and socioeconomic evaluations are also required, in addition to interdisciplinary cooperation and integration 

with urban transportation planning. Through examining these domains, scholars may enhance comprehension and formulate efficac ious 

approaches to foster sustainable and equitable transportation infrastructure in India.  

 

6. APPENDICES 

A.1 QUESTIONNAIRE FOR RESPONDENTS 

To assess the factors that which shape the behavioural intention of traditional/fuel operated rickshaw pullers to transit fro m traditional/fuel-

powered rickshaws to E-rickshaws. 

This questionnaire seeks your perceptions on what helps the most in transitioning from fuel powered rikshaw to E-rikshaw. Thank you for your 

assistance as this survey will allow us to understand your needs and improving in the future to increase your satisfaction. Your participation in 

this study is entirely voluntary. You should read the project information sheet first and ask questions about anything you do  not understand, 

before deciding whether or not to participate in this study. The questionnaire is voluntary; all replies are confidential and anonymous. 

On a scale of 1 to 5, please indicate your response by circling the appropriate level of satisfaction for the factors mentioned below. 

1=Strongly Disagree, 2=Disagree, 3=neutral, 4=Agree, 5=Strongly Agree  
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Table 14 A: questionnaire 

S.No. PARTICULARS 

 A. PERCEPTION OF ECONOMIC BENEFITS 

1 I will save on fuel expenses, as running cost should be lower in case of an electric vehicle. 

2 The maintenance cost for an electric vehicle will be less. 

3 Overall cost of owning an electric vehicle will be low due to government incentives (incentives = lower road 

tax/less insurance premium/cheaper loan).  

4 I am fully familiar with the economic benefits offered by the electric vehicle. 

 

 

 B. ENVIRONMENTAL CONCERN 

5 I want to adopt an electric vehicle because of increased air pollution.  

6 The Electric vehicle can contribute to the environment for saving the future generation.  

7 I am familiar with environmental benefits offered by the electric vehicle. 

8 I want to conserve the environment using the electric vehicle over the conventional vehicle. 

 C. SOCIAL INFLUENCE 

9 People will react positively when they see an electric vehicle on the road. 

10 I think I am more likely to adopt an electric vehicle if my friends and relatives adopt it.  

11 People whose opinions are important to me find electric vehicles good. 

12 Possessing an electric vehicle would be a status symbol for me.  

 D. SELF IMAGE  

13 Driving an electric vehicle fits my style. 

14 Driving an electric vehicle will reflect my personality.   

15 Eco-friendly people will opt the electric vehicle. 

16 My knowledge about the electric vehicle will improve my image.  
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 E. ATTITUDE 

17 I am favourably inclined to switch to an electric vehicle. 

18 Driving an electric vehicle will be a wise decision. 

19 It makes sense to use an electric vehicle instead of a conventional vehicle. 

 F. BEHAVIOURAL INTENTION  

20 I would recommend the adoption of an electric vehicle to others. 

21 I would speak favourably about the electric vehicle to others.  

22 I would definitely adopt an electric vehicle. 

Personal Information  

a) Name 

b) Phone number 

c) Age group 
 

20 - 25 

25 - 30 

30 - 35 

35 - 40 

40 - 45 

45 – 50 

 

d) City 

 
Jalandhar 

Amritsar 

Ludhiana 

 

e) Working Experience 
 

1 - 2 

3 - 4 

>=5 

 

A.2 RESULTS OF PILOT STUDY 

 

 

 

 

 

Table 15: Reliability analysis of questionnaire 
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Table 16: Reliability Statistics of Perception of Economic Benefits  

Cronbach's Alpha N of Items 

.575 4 

 

Table 17: Reliability Statistics of Environmental Concern 

 

                                   

 

 

 

Table 18: Reliability Statistics of Social Influence 

 

 

Table 19: Reliability Statistics of Self Image 

 

                                    

Table 20: Reliability Statistics of Attitude 

Cronbach's Alpha N of Items 

.587 3 

Table 21: Reliability Statistics of Behavioural Intention 

  

 

 

7. REFERENCES 

Case Processing Summary 

  N % 

 

Cases 

Valid 94 100.0 

Excluded 0.00 0.00 

Total 94 100.0 

Cronbach's Alpha N of Items 

.693 4 

Cronbach's Alpha N of Items 

.612 4 

Cronbach's Alpha N of Items 

.656 4 

Cronbach's Alpha N of Items 

.649 3 

http://www.jetir.org/


© 2024 JETIR April 2024, Volume 11, Issue 4                                                                              www.jetir.org(ISSN-2349-5162) 

 

JETIRTHE2094 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 266 

 

1. Kumar, R., Jilte, R., & Ahmadi, M. H. (2018). Electricity alternative for e-rickshaws: an approach towards green city. International 

Journal of Intelligent Enterprise, 5(4), 333-344. 

2. Kumar, A., & Roy, U. K. (2019, June). E-rickshaws as sustainable last mile connectivity in an urban dilemma: Case of Delhi. In 

International Conference on Transportation and Development 2019 (pp. 184-195). Reston, VA: American Society of Civil Engineers. 

3. Scheme for financing e-rickshaws” – “pnb green - ride”-micro, small & medium enterprises– service sector 

4. Bagul, T. R., Kumar, R., & Kumar, R. (2021). Real-world emission and impact of three-wheeler electric auto-rickshaw in India. 

Environmental Science and Pollution Research, 28, 68188-68211. 

5. Khanna, R., Khan, A., Chahal, H., & Goyal, A. (2018). Addressing the environmental feasibility of electric rickshaws. In Green 

Chemistry in Environmental Sustainability and Chemical Education: Proceedings of ICGC 2016, New Delhi (pp. 139-146). Springer 

Singapore. 

6. Singh, R., Kumar, N., Kumar, V., & Bindal, R. K. (2021). Design and Implementation of Hybrid Solar E-Rickshaw. In Advances in 

Power Systems and Energy Management: Select Proceedings of ETAEERE 2020 (pp. 133-138). Springer Singapore. 

7. Nadimuthu, L. P. R., & Victor, K. (2021). Performance analysis and optimization of solar-powered E-rickshaw for environmental 

sustainability in rural transportation. Environmental Science and Pollution Research, 28, 34278-34289. 

8. Singh, S. (2014). A Study of the Battery-Operated E-rickshaws in the State of Delhi. Researching Reality Summer Internship Report. 

9. Singh, S., Priyadharshni, B., Prathyusha, C., & Moses Santhakumar, S. (2021). Assessment of the electric rickshaws’ operation for a 

sustainable ecosystem. In Innovations in Sustainable Energy and Technology: Proceedings of ISET 2020 (pp. 331-341). Springer 

Singapore 

10. Marwah, A., & Bawa, D. S. (2016). e-Rickshaws in Delhi-A Green Project: Myth or Reality. Social Sciences, 5(01), 2016. 

11. Majumdar, D., & Jash, T. (2015). Merits and challenges of e-rickshaw as an alternative form of public road transport system: a case 

study in the state of West Bengal in India. Energy Procedia, 79, 307-314. 

12. Malik, Y. A. S. H. P. A. L., Dwivedi, R. I. T. E. S. H., Prakash, N. I. R. U. P. A. M. A., & Kapoor, A. J. A. Y. (2018). Impact assessment 

of e-rickshaws while analysing entrepreneurial success of rickshaw pullers. Ind. J. Econ. Bus, 17, 287-294. 

13. Bari, R., Hoque, A., & Ansari, N. (2021). Socio-Economic Status and Health Condition among the E-Rickshaw Puller Drivers: A Case 

Study. International Journal of Trend in Scientific Research and Development (IJTSRD), 5(2), 174-179. 

14. Rajvanshi, A. K. (2002). Electric and improved cycle rickshaw as a sustainable transport system for India.  Current Science, 83(6), 

703-707. 

15. Jodhka, J., Nguyen, N., Kisiel, N., & Dauphinee, A. (2023). Vacuum Attachments on E-Rickshaws to Improve Air Quality. One Health 

Innovation, 1(2). 

16. Njie, B. F., & Sarkar, A. SUSTAINABLE TRANSIT OPTIONS FOR SMALL TOWNS–A CASE OF PURULIA TOWN IN INDIA. 

17. Thakur, A. H. P., & Pal, S. Assessing the Environmental Benefits from Switching Auto-rickshaws in Chennai to Electric. 

18. Priye, S., & Manoj, M. (2020). Exploring usage patterns and safety perceptions of the users of electric three-wheeled paratransit in 

Patna, India. Case studies on transport policy, 8(1), 39-48. 

19. Jain, P. (2020). Post-Covid-19 Green Mobility: Time for a Long-Term Vision for Electric Vehicles in India. Observer Research 

Foundation Issue Brief. September 2020. Issue, (402). 

20. Dangi, V. K. L. H., & Vohra, A. Consumer Behavior Towards Awareness and Adoption of Electric-Rickshaws: A Case Study of Delhi. 

21. Goswami, P., Paul, A., Samsuzzaman, M., Roy, S., & Das, D. K. Awareness and practice regarding road safety among toto (e-rickshaw) 

drivers in Burdwan Town, West Bengal. 

22. Harikumar, A., Anand, R. M., Jain, H., & Phillip, S. India’s EV Transition. India’s EV Transition Catalysing Kochi’s Electric 3-

Wheeler Market Through Local Policy. 

23. Jia Ying Yong, Vigna K. Ramachandaramurthy, Kang Miao Tan, N. Mithulananthan, 2015, A review on the state-of-the-art 

technologies of electric vehicle, its impacts and prospects.  

http://www.jetir.org/


© 2024 JETIR April 2024, Volume 11, Issue 4                                                                              www.jetir.org(ISSN-2349-5162) 

 

JETIRTHE2094 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 267 

 

24. Sanguesa, J.A.; Torres-Sanz, V.; Garrido, P.; Martinez, F.J.; Marquez-Barja, J.M. A Review on Electric Vehicles: Technologies and 

Challenges. Smart Cities 2021, 4, 372-404, A Review on Electric Vehicles: Technologies and Challenges.  

25. Mishra, S. and Malhotra, G. (2019) Is India Ready for e-Mobility? An Exploratory Study to Understand e-Vehicles Purchase Intention. 

Theoretical Economics Letters, 9, 376-391, Is India Ready for e-Mobility? An Exploratory Study to Understand e-Vehicles Purchase 

Intention. 

26. Deepanjan Majumdar, Tushar Jash, Merits and Challenges of E-Rickshaw as An Alternative form of Public Road Transport System: 

A Case Study in the State of West Bengal in India, 2015, Merits and Challenges of E-Rickshaw as An Alternative form of Public Road 

Transport System: A Case Study in the State of West Bengal in India. 

27. Anil Khurana, V. V. Ravi Kumar, and Manish Sidhpuria (2019) Vision 2020 24:1, 23-34 A Study on the Adoption of Electric Vehicles 

in India: The Mediating Role of Attitude. 

28. Soni, M., & Gupta, S. (2022). Comprehensive Framework for Adoption of Electric Vehicles: A Case Study of Jaipur City. In Urban 

Mobility India (pp. 137-156). Singapore: Springer Nature Singapore. Service Quality Assessment of Electric Buses: A PLS-SEM 

Approach. 

29. Shiv Priye, M. Manoj, Rajeev Ranjan, Understanding the socioeconomic characteristics of paratransit drivers and their perceptions 

toward electric three-wheeled rickshaws in Delhi, India, IATSS Research, Volume 45, Issue 3, 2021, Pages 357-370, ISSN 0386-1112. 

30. Cochrane, C., Muneer, T., & Fraser, B. (2019). Design of an Electrically Powered Rickshaw, for Use in India. Energies, 12(17), 3346. 

31. Backer, S., & Prasanth, A. P. “REDUCING GREEN GAP”-AN EMPIRICAL STUDY TO EXPLORE THE ADOPTION OF 

ELECTRIC CARS AMONG CONSUMERS IN KERALA. 

32. Gumasing, M. J. J., Prasetyo, Y. T., Ong, A. K. S., Persada, S. F., & Nadlifatin, R. (2022). Analyzing the service quality of E-Trike 

Operations: A new sustainable transportation infrastructure in Metro Manila, Philippines. Infrastructures, 7(5), 69. 

33. Joshi, R., Deshpande, P., Borah, S., & Sharma, M. (2023). Informal and Shared Mobility: Status and Opportunities in India. 

34. Ballikar, K. S. (2022). STUDY ON CONSUMER’S PERCEPTION TOWARDS ELECTRIC BIKE IN GOA (Doctoral dissertation, 

Goa university, Goa). 

35. Patel, A. R., Tesoriere, G., & Campisi, T. (2022, July). Users’ socio-economic factors to choose electromobility for future smart cities. 

In International Conference on Computational Science and Its Applications (pp. 331-344). Cham: Springer International Publishing. 

36. Sharma, B., & Shrestha, A. (2023). Petroleum dependence in developing countries with an emphasis on Nepal and potential 

keys. Energy Strategy Reviews, 45, 101053. 

37. Pankaj Kant, Kushagra Sinha and Sanjay Gupta, Transport and Communications Bulletin for Asia and the Pacific. 

38. Roy, J., Dasgupta, S., Ghosh, D., Das, N., Chakravarty, D., Chakraborty, D., & De, S. (2018). Governing National Actions for Global 

Climate Change Stabilization: Examples from India1. Climate Change Governance and Adaptation: Case Studies from South Asia, 

137. 

39. Bijen Mali, Ashish Shrestha, Anish Chapagain, Rajiv Bishwokarma, Pritam Kumar, Francisco Gonzalez-Longatt, Challenges in the 

penetration of electric vehicles in developing countries with a focus on Nepal, Renewable Energy Focus, Volume 40, 2022, Pages 1-

12, ISSN 1755-0084. 

40. Singh, S. (2014). A Study of the Battery-Operated E-rickshaws in the State of Delhi. Researching Reality Summer Internship Report. 

41. Pramanik, M. A., & Rahman, M. S. U. (2020). Understanding the Paratransit and Intermediate Public Transport (IPT) Services in 

Rangpur City of Bangladesh: The Case on E-rickshaws. Journal of Bangladesh Institute of Planners ISSN, 2075, 9363. 

42. Ghosh, S. (2020). The Impact of Product Quality Dimension on Consumer Satisfaction Derived from Brands: A Study on e-Rickshaw 

Battery Brands in India. IUP Journal of Marketing Management, 19(3). 

43. Bagul, T. R., Kumar, R., & Kumar, R. (2021). Real-world emission and impact of three-wheeler electric auto-rickshaw in 

India. Environmental Science and Pollution Research, 28, 68188-68211. 

44. Singh, D. B., & Sah, D. K. Assessment of Hybrid Three-Wheelers: A Para-Transit Mode from Users’ Perspective at Dhangadhi Sub-

Metropolitan City. In International Conference on Engineering & Technology (Vol. 5, p. 158). 

http://www.jetir.org/


© 2024 JETIR April 2024, Volume 11, Issue 4                                                                              www.jetir.org(ISSN-2349-5162) 

 

JETIRTHE2094 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 268 

 

45. Ansari, M. W., & Sinha, S. (2020). Comparative assessment of service quality of IPT modes in Urban India. Civil Engineering and 

Architecture, 8(6), 1436-1450. 

46. Bockarjova, M., & Steg, L. (2014). Can Protection Motivation Theory predict pro-environmental behavior? Explaining the adoption 

of electric vehicles in the Netherlands. Global environmental change, 28, 276-288. 

47. Schuitema, G., Anable, J., Skippon, S., & Kinnear, N. (2013). The role of instrumental, hedonic and symbolic attributes in the intention 

to adopt electric vehicles. Transportation Research Part A: Policy and Practice, 48, 39-49. 

48. Chen, M. F., & Tung, P. J. (2014). Developing an extended theory of planned behavior model to predict consumers’ intention to visit 

green hotels. International journal of hospitality management, 36, 221-230. 

49. Breakwell, G. (1993). Social representations and social identity. Papers on social representations, 2, 198-217. 

50. Bearden, W. O., Netemeyer, R. G., & Teel, J. E. (1989). Measurement of consumer susceptibility to interpersonal influence. Journal 

of consumer research, 15(4), 473-481. 

51. Guagnano, G. A., Stern, P. C., & Dietz, T. (1995). Influences on attitude-behavior relationships: A natural experiment with curbside 

recycling. Environment and behavior, 27(5), 699-718. 

52. Mitchell, A. A., & Olson, J. C. (1981). Are product attribute beliefs the only mediator of advertising effects on brand attitude? Journal 

of marketing research, 18(3), 318-332. 

53. Ajzen, I., & Fishbein, M. (1977). Attitude-behavior relations: A theoretical analysis and review of empirical research. Psychological 

bulletin, 84(5), 888. 

54. Ozaki, R., & Sevastyanova, K. (2011). Going hybrid: An analysis of consumer purchase motivations. Energy policy, 39(5), 2217-

2227. 

55. Peters, A., Gutscher, H., & Scholz, R. W. (2011). Psychological determinants of fuel consumption of purchased new 

cars. Transportation Research Part F: Traffic Psychology and Behaviour, 14(3), 229-239. 

56. "Psychosocial Anxiety from Lockdown Due to COVID-19 to Income Earner of the Family: An Evidence from Northern Bangladesh" 

57.  written by Rawnaq Ara Parvin, Md. Shariful Islam, Mst. Sharmin Akter, Shaikh Shahriar Mohammod, Md. Bokul Hossain, Sarawat 

Rashid, published by Sociology Mind, Vol.11 No.3, 2021. 

58. Kumar, Anant & Thomas, Joe & Wadhwa, Sonal & Mishra, Aprajita & Dasgupta, Smita. (2022). The Last Mile Connectivity: 

Experience of Passengers and Drivers of E-Rickshaws and Cycle Rickshaws in an Indian City. Case Studies on Transport Policy. 10. 

10.1016/j.cstp.2022.03.008. 

59. Das, P.K., Bhat, M.Y. Global electric vehicle adoption: implementation and policy implications for India. Environ Sci Pollut Res 29, 

40612–40622 (2022). Global electric vehicle adoption: implementation and policy implications for India.  

60. MOBILISING FINANCE FOR EVs IN INDIA BY NITI AAYOG AND ROCKY MOUNTAIN INSTITUTE, JANUARY 2021. 

61. Harding, Simon & Badami, Madhav & Reynolds, Conor & Kandlikar, Milind. (2016). Auto-rickshaws in Indian cities: Public 

perceptions and operational realities. Transport Policy. 52. 143-152. 10.1016/j.tranpol.2016.07.013. 

http://www.jetir.org/

