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ABSTRACT: Small public transportation buses, such as battery rickshaws, carry passengers from one location to another for a 

very low fare. In New Delhi in 2010, there were just a few hundred rickshaws; by 2014, figures placed the figure at about 100,000. 

Despite their widespread dissemination, the method of developing a suitable legislative system has been lengthy, violent, and 

ineffective, leading to the use of the word "crisis." This paper examines the policymaking process in urban India through the 

viewpoint of a various other case revision of battery rickshaws in New Delhi. In addition, using the case of New Delhi as an 

example, this study briefly describes the negative impressions of battery rickshaws in urban cities, focusing on the concept of 

informality. It then goes into detail about the "crisis's" history. The other section then identifies the factors that it contends are 

significant origins of the "crisis," namely, the polycentric way of urban policymaking and a deficiency of data on which the 

decisions are based. It determines that the policy-making process is often defined as informal. Proper policies will carry money to 

Indian communities in the future, as well as assist e-rickshaws in expanding and gaining more mobility in urban areas, thus 

increasing connectivity for citizens. 
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INTRODUCTION 

In India, road transportation is critical to the economic development of the nation. In terms of overall passenger 

transportation, the road transport market carries nearly 80% of the load. Any region's transportation activities 

will inevitably rise as the economy grows. In India, passenger mobility on the roads grew from 35% to 87% in 

the year lap of 1950-1951 to 2000-2001 respectively. The road transportation industry has been a major buyer 

of fossil fuels such as liquid petroleum gas and natural gas, with most of the oil supply needing importation. 

Passengers' preference for privatized and para-transit forms of transportation has increased from 162E10 percent 

in the year of 1990-1991 to 212E10 percent in the session of 2000-2001, while the share ratio of buses and the 

railways has decreased during the time.  

In the case of auto-rickshaws, there has been a 130 percent rise in per capita flexibility in road transportation. 

Three wheeled automobiles perform the most significant role in transporting passengers or travellers among 

private and para-transit manners of traveller transportation. There are both motorized and non-motorized 

methods in this market. Vehicles powered by total internal combustion engines (Integrated Circuit engines) or 

electric motors make up the motorized types[1]. Non motorized transport (NMT) includes various modes of 

transportation such as cycle and van-rickshaws which do not require commercial energy. This mode of 

transportation has long been a significant part of the transportation picture, but it has gotten little or almost no 

attention. The bulk of passenger transportation operations in India take place in cities, suburbs, and townships. 

As municipal, para-transit, and private means of transport, three wheeled automobiles perfrom the most 

important part in this transportation structure[1], [2].  

In India's West Bengal state, as well as many other parts of the country, the three-wheeled capacitor electric 

motor vehicle, or e-rickshaw, has recently gained popularity. Besides the benefits of such automobiles, there 

are certain technological, social, and legal hurdles to overcome before they can be successfully implemented. 

The research was conducted throughout the main major metro regions of India-West Bengal where battery 

rickshaws have already been in operation for the past two decades. The aim of this study was to examine the 

improvements and advantages of battery rickshaws over other methods of three wheeled automobiles, as well 

as their monetary and ecological impacts and challenges. A three-wheeled public transportation vehicle is 

known as an auto rickshaw. It is well-known in Asian cities such as New Delhi, Mumbai, and Dhaka. Figure 1 

shows an electric rickshaw, which is a modified version of an auto rickshaw with a brushless DC motor and a 

battery for power. It is a partly environmentally friendly mode of public transportation. Electric rickshaws do 

not come with a basic model. As a result, the study is based on an average e-rickshaw model[3][4]. 
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Figure 1: Basic structural description of a three wheeler motorized battery rickshaw 

1. Environmental Impact: 

According to data gathered on e-rickshaw traveling and charging patterns, vehicle owners' primary choice for 

charging their batteries was to use residential sockets. As a result, e-rickshaws cannot be considered zero-

emission vehicles because charging is linked to CO2 emissions at thermal power plants. In accordance to 

the reports, Coal-fired thermal power plants in India, generate 1.281 kg of Carbon dioxide per unit of energy 

produced. Table 1 and Figure 2 indicate that CO2 emissions from complete combustion of Liquefied Petroleum 

Gas (propane base) are 1.53 kg/liter. The CO2 emission rate for the two forms of three-wheelers has been 

calculated at 2.71 kg/liter based on diesel combustion. Thus, the particular emissions of carbon dioxide of 

motor-powered three wheelers for conveyance services have been evaluated, and the significances express that 

the battery rickshaw is more effectual than other motor-powered three-wheelers, despite the fact that the specific 

Carbon dioxide emissions of mechanized van rickshaws are higher[1].  

Table 1: Table Illustrating Quantity of CO2 Emission via Different Types Of Vehicles. 

Sr. No Vehicles 
CO2 Emission via specific vehicle 

(gm/passenger-kilometer) 

1. Diesel Auto - Rickshaw 21.5 

2. Liquefied Petroleum Gas Auto - Rickshaw 23.6 

3. Diesel Mechanized Van-rickshaw 4.5 - 11.4 

4. E-Rickshaw 19.13 
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Figure 2: A Graphical Representation of Quantity of CO2 Gas Emitted Via Different Types of Vehicles. 

In the rapidly expanding Delhi metropolitan zone e-rickshaws are a popular means of transportation. Over 

fifteen hundred battery-rickshaws were registered on street of Delhi in the year of 2013, with another ninety 

thousand were included in the first half of the year 2014. Battery-rickshaws are less costly to purchase and travel 

than compared to the auto-rickshaws, as well as that cost of petrol have created them much well-organized than 

diesel and/or natural gas automobiles. E-rickshaws are around half the price of conventional rickshaws, costing 

about Rupee Eighty Five Thousand (USD fourteen hundred), compared to RS 1.68 lakh for traditional auto-

rickshaws (around USD two thousand seven hundred fifty).  

2. E-Rickshaws Raises Safety Concerns: 

E-rickshaws have become a major safety concern in India due to their rapid growth and a lack of legislation 

regulating their use. Though the aluminum bodies of the electrical-rickshaw are designed to carry only four to 

six passengers, e-rickshaws usually carry 6-8 people. Furthermore, the braking systems have not been checked 

by any federal agency, making them ineffective. E-rickshaws' sharp turning power, coupled with the great 

speeds, raises many questions regarding their turning stability. Electric batteries are used in e-rickshaws, which 

must be recharged, putting further strain on an already overburdened power grid [2]. As per the media reports, 

producers equip electrical-rickshaws with power battery that is proficient of more than seven fifty Watt of power 

in order to accomplish higher swift and carry even more passengers or travellers – a strong violation of the non 

powered provisions of the Delhi’s Act of Motor of 1993. Electronic-rickshaws take 6 to 8 hours to full charge, 

and a large number of them struggle for the few street charging stations open. This is at the very least an 

irritation, and at the very worst, it constitutes a danger to the safety of all city residents. Many e-rickshaw drivers 

in Delhi use power lines mostly on street to fuel their cars due to a lack of charging points[5]. 

The government of Delhi recommended that all producers receive clearance and have their products tested for 

quality due to the above constraints. The government of Delhi also banned e-rickshaws from April 2014 after 

producers refused to conduct quality checks. After political agitation and remonstrations from the Delhi e-

rickshaw unification. The government decided to lift the ban on the condition that all vehicles be tested for 

safety and operability. The Delhi High Court, on either hand, asked the city state to stop using e-rickshaws 

unless a bill to regulate them is passed by July 31, 2014. The battery rickshaw is a simple automobile. 

They're powered by four rechargeable lead-acid batteries with power outputs ranging from 250 to 850 watts and 

can go up to 30 kilometers per hour. After 40-60 kilometers of driving, the batteries must be recharged using a 

conventional electrical plug. It will take anywhere from 6 to 8 hour shifts to complete this task. Almost all of 

the power rickshaws in Delhi are manufactured in China and sold locally. Although the construction standard 

is at best mediocre, the capital prices are minimal: a new battery rickshaw requires between INR 55,000 and 

100,000 and does not require an operational permit while a CNG-powered auto rickshaw charges between INR 
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200,000 and 300,000. Furthermore, since the Delhi Transport Department (hereinafter referred to as the 

"Transport Department") does not regulate battery rickshaws, a standard driver's license, commercial license, 

or permit is not currently required. This reduces the barriers to entry even further, allowing many retired bike 

rickshaw drivers to see battery rickshaws. 

The aim of this paper is to use New Delhi's policy response to the growth of battery rickshaws as a prism from 

which to examine the policymaking climate in urban India. This case study is particularly interesting because it 

begins with a comparatively clean slate: because the technology is recent, there are no current regulations 

regulating these vehicles in New Delhi. The paper would look at how batteries rickshaws are depicted in the 

English press in a negative light. It then moves further to give a quick summary of New Delhi's batteries 

rickshaws, a tale of indecision, delay, contention, and counterclaim. The report would then delve only at causes 

of the "recession," that it claims are the polycentric nature of local government and a lack of scientific evidence. 

It accepts the fact that policy development in Indian Population could be subjective because of distinction 

among legality and illegality is constantly negotiated instead of set by rational standards. 

3. Some Causes of the Crisis regarding E-Rickshaw Sustainability: 

3.1.Polycentrism: 

The battery rickshaw research paper exemplifies the metacentric nature of urban transit policymaking. 31 It 

consists of a number of games, neither of whom has a monopoly on policymaking power. Responsibilities aren't 

well specified, and jurisdictions often overlap. There are several players in the battery rickshaw case study, each 

of whom defends their stance differently: the judiciary in terms of the constitution; the Centre and Delhi 

Government in terms of poverty alleviation, which has been met with opposition from political opponents; 

Including a mix of alleviating poverty and tactical issues, the Highway Services and Traffic Officers; and 

community security and rule demonstrations. The 'political-civil society' hypothesis focuses on action star 

relations inside an effort to resolve this anomaly. No one individual has a claim on dominance in today's 

structures (i.e. local and central government). As a result, no one ruling in the case is final; each may be 

challenged, appealed, or even ignored by all parties. Furthermore, several of the decisions are based on claims 

that lack sufficient empirical evidence. 

3.2.Paucity of data: 

Simply stated, there really is no credible estimate of the number of battery taxis in New Delhi. “We wouldn't 

even know how many electronic rickshaws are operating in Delhi right now,” a Transport Department official 

stated (on the condition of anonymity). 37 The number of 100,000 is often mentioned, but it is an approximation 

rather than an official count. Apart from a limited survey by TERI (The Energy and Resources Institute) 

University that experimented only 53 automobiles and was not made accessible for public inspection, there is 

no comprehensive database of any facts relating to the number of battery rickshaws, operator characteristics, or 

vehicle output in Delhi. 

Arguments regarding the vehicle are impossible to follow up due to a lack of facts. This "data shortage" 

characterizes the Indian government's partnership with "unofficial" or "unorganized" sector40, which would be 

characterized by small, often single-person enterprises that do not pay taxes or obey labor laws. No effort is 

being made to obtain data as a basis for policing because the state finds data gathering to be outside its purview. 

As a consequence, rules governing "informal" or "unorganized" occupations are out of date, and there is little 

way of knowing about changing ground circumstances without regular data collection. Because of the 

distinction between de jure compliance and legally recognized regular procedures, "one should not expect a 

direct connection between the intent of the law and how the regulation works in practice." 42. This principle is 

shown in another article about both the New Delhi bike rickshaw industry. 

4. Policy Options of E-Rickshaw Sustainability: 

Policy policies that introduce the industry's sustainability concerns from the viewpoint of shareholders' 

requirements and the industry's resource reliance are provided to facilitate the e-rickshaw industry to lead to a 

better standard of living across cities. As a consequence, in order to meet sustainability requirements at the 

policy level, urban planners has to get a neat and clear understanding of the relations between customer demands 

and the electrical-rickshaw segment's capital dependence. The current report, on the other hand, finds no 

research on mitigation strategies that relate to leadership requirements and stock dependence, and especially, 

policy alternatives for both the battery rickshaw industry's stabilization. Many analyses of the literature 
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suggested legislative choices in overall. The main policy choice emphasized that the use of e-rickshaws should 

be legalized via the issuance of recordkeeping, driver's licenses, and health certificates to the operators. This 

policy choice will link with and assist other policies in focusing further on the sustainability issues facing the 

e-rickshaw market. According to some researchers, it was critical to create effective rules to regularize the e-

rickshaw sector's service by concentrating on fixed directions, special zone formation, fare prices, and speed 

parameters in order to add discipline to the sector. 

The growing number of battery rickshaws on city lanes is triggering traffic congestion and obstructing footpaths. 

As a result, several reports have recommended that dedicated e-rickshaw parking spaces be installed to alleviate 

traffic congestion. They also advocated for the construction of battery charging stations. E-rickshaw drivers 

cause further traffic incidents due to their lack of qualifications and experience, as well as the prevalence of 

underage drivers. As a result, a number of researchers stressed the importance of structured training and 

production. Despite the fact that electrical-rickshaws are praised for the minimal carbon releases, their 

operatives are blamed for the enormous unofficial power ingesting that is straining the grid. Researchers have 

planned using solar panel machinery to revive the electrical-rickshaw batteries as both a solution to the situation. 

Maintenance of batteries poses a host of security and ecological concerns. As a result, some studies recommend 

that batteries discharges be handled in a structured manner to reduce negatively charged surfaces, safety, and 

environmental effects. 

Long-term viability is supposed to be ensured by careful monitoring, as well as constant observation and 

compliance. This strategy solution has the potential to eradicate illegal or unconstitutional practices while still 

lowering multi and interpersonal and inter stress. Furthermore, as to best of our understanding, no strategies 

specifically aimed at addressing the e-rickshaw sector's saving money have been thoroughly studied. A potential 

survey approach would be a duplication of the present research in a different city expert in a different developed 

world. 

DISCUSSION 

As seen in Figure 3, for both intermediate and long range journeys, auto-rickshaws are the most popular form 

of passenger transportation services. Due to their driving ways and mechanical features, the auto-rickshaws 

have proven to be a competitive automobile electrification candidate. The regular fuel ingestion of automated 

rickshaws in India was proved to be about 604E100 liters of auto LPG per day. Again, the economic and 

environmental advantages of running both automated rickshaws as well as electrical-rickshaws in tandem were 

shown by substituting a definite proportion of the prior with e-rickshaws. However, e-rickshaws have also made 

their mark on the road transportation industry. The data gathered from different studies showed that the current 

e-rickshaws use the least amount of energy matched to other types of public street transport automobiles. When 

comparing the precise energy consumption of different types of communal road conveyance automobiles, the 

average precise energy ingestion of electrical-rickshaws was estimated to be about 5376E100 

kiloJoule/passenger-kilometer. 

1. Major Challenges: 

Because of the generalization of peak vehicle pace and max engine capacity, the biggest challenge for e-

rickshaws would be to keep up with existing traffic situations. I case these automobiles are permitted to drive 

in the focal brook, the remainder of the traffic's speed would be restricted, as the energy efficient speed of 

traditional vehicles has been much higher. However, there is yet to be a proper rule in place to regulate the 

running of e-rickshaws. In several parts of West Bengal, there are no restrictions on the size of workstations or 

the amount of automobiles that can be used. Until now, RTAs have overlooked the case of e-rickshaws because, 

unlike the Tripura Motor Vehicles Act, no rule has been applied to the State's Motor Vehicles Act. As a result, 

local councils have begun to regulate e-rickshaws by imposing a monthly toll tax depending on the communities 

in which they have been operating. 

The issue remains, however, since the amount of such electrical-rickshaws will still be unregulated via unions, 

causing in an ever-expanding network of electrical-rickshaws. This explosion is mostly due to the state's crisis. 

Job options have been limited due to the reduced number of industrial operations. As a result, for many people, 

the e-rickshaw has turn out to be a source of revenue. Because of the low cost of purchasing an e-rickshaw and 

the lack of paperwork, most young people have turned to this as a means of income. Figure 4 depicts the ordinary 

age of the passengers, their ordinary daily salary, and the e-average rickshaw's price. 
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Figure 3: Specific Energy Consumption via Types of Vehicles in Kilojoules/Passenger-Kilometer. 

E-rickshaws have been running on all kinds of routes, from by-lanes to thoroughfares, due to a lack of adequate 

regularization for the e-rickshaw operating zones. The operators and union bodies set the starting points for 

these buses, which are not fixed roads. Passengers choose e-rickshaws because the travel is considered 

convenient by majority of them, and the charge for the ride is also less than that of NMT cycle-rickshaws or 

van-rickshaws. As a result, two main disputes have been identified in the service of e-rickshaws: There are two 

types of vehicle collisions: first, inter-vehicle collisions and second, intra automobile collisions. 

1.1.Inter – Automobile Conflict: 

This form of dispute has been found in the service of e-rickshaws alongside other three wheeled automobiles. 

In several areas of the regions where they have arisen, strong groups of other automobiles have prevented e-

rickshaws from plying any of the roads. Auto-rickshaw unions have filed petitions against e-rickshaws, claiming 

that they were not allowed to transport passengers. In certain areas, stronger cycle-rickshaw and van-rickshaw 

unions prevent e-rickshaws from carrying passengers. As a result, e-rickshaws often tend to run during the day 

when the number of other vehicles is lower. These difficulties persist as a result of the allocation of passenger 

loads and, as a result, transportation revenue. While e-rickshaws lag behind auto-rickshaws in terms of 

technology, they are more energy efficient and polluting. While cycle and van rickshaws are environmentally 

friendly, e-rickshaws have a superior technological feature. 

 

Figure 4: Graphical Representation of Price of E-Rickshaw, Age of the Driver and Their Income.    

1.2.Intra - Automobile Conflict: 

The increasing numeral of electrical-rickshaws has also created confusion among e-rickshaw operators. Since 

job growth has slowed due to the state's poor economic activity, many people have turned to this occupation 

because of the low initial investment and modest wages. As a result of the separation of the passenger load, the 

revenue of drivers in the transportation sector has been steadily declining. 
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Cities will create most effective legislation by modifying Delhi’s Act of Motorized Automobiles - 1993 to 

assure that electrical-rickshaws are harmless and that highway connectivity is responsible for their safe use. 

Start with quality assurance, which involves inspecting the load capability of body parts, tyres, braking facilities, 

and turns range to confirm that electrical-rickshaws are safe. These inspections will be conceded out on both 

new and old vehicles. People who use electrical-rickshaws for the urban city shouldn’t be penalized if they 

commit traffic violations; or else, issues would go unnoticed. Bicyclists, suppliers, and Indian central 

administration will all have to work together to put these steps in place. Organizational structure must also be 

improved to aid electrical-rickshaws. Electric-rickshaw powering stations should be fixed in the town, and 

automated mechanics should be qualified to deal with e-rickshaw issues. Charging stations should be blended 

in with traditional gas stations without putting the owners of such outlets under enough stress. Infrastructure 

development to support e-rickshaws would be extremely beneficial to Indian urban regions. Batteries that are 

presently imported through China could be produced in India, taking money into the country and lowering 

battery costs for electrical-rickshaw drivers. Receiving drivers and vendors to negotiate on plans and changing 

city infrastructure to handle electric-rickshaws will be extremely challenging. If the Central Administration 

solve such concerns and prevent accidents, electric-rickshaws have had the capability to expand access to public 

transport in Cities in India and increase mobility for people. 

CONCLUSION 

E-rickshaws use less energy than other procedures of motor-powered public road transportation automobiles in 

the province, according to the survey. Since the particular carbon dioxide emission for electrical-rickshaws was 

identified to be 19129E1000 gram/passenger-kilometer, proper use of electrical-rickshaws has the capability to 

alleviate environmental pollution issues related to transportation. However, big obstacles must be overcome in 

order for these e-rickshaws to be properly implemented. For connectivity with today's traffic, the e-current 

rickshaw's technology needs to be improved. Vehicle specification necessitates upholding passenger safety 

requirements, necessitating careful examination of such automobiles by the appropriate authority. The large 

quantity of electrical-rickshaws working in various regions necessitates diligent regularization, which will 

eliminate vehicular clashes by appropriate route administration between traveller automobiles. Electrical-

rickshaws ensure the capability to reduce passenger transportation fuel oil usage, which could benefit both the 

economy and the climate. The policy-making method in urban areas is illustrated in this paper using a case 

study of battery rickshaws in New Delhi. Proper policies should be formulated using the highlights of policy 

and questions about the feasibility of battery rickshaws as a roadmap, allowing e-rickshaws to expand and 

access more connectivity in urban areas, improving convenience for people. 
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