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Abstract 
 
Public transportation systems are widely regarded as a socially, 
economically, and environmentally sustainable mode of transportation. 

However, due to the unprecedented COVID-19 pandemic, several restrictions 

were imposed on travel and mobility to keep the spread of the disease in 
check. Given the longevity of the pandemic and the ensuing damage to the 

economies globally, steady and phased „unlocks‟, have been initiated 

including the resumption of public transportation facilities. The resumption 
of these facilities albeit has been largely challenged due to the high risk of 

cluster-cases spreading in public vehicles. This study aims to assess the 

tendencies in vehicular use resulting from the current scenario and its 

influencing factors. The study was performed in India wherein population 
expansion in the past decade has resulted in exponential growth in the 

demand for public modes of transport together with increased private 

vehicular use contributing to high air pollution levels in the country. A 
mixed-methods approach was deployed for this study. Primary Data was 

collected using surveys, questionnaires, in-depth interviews with participants 

who were currently residing in different states across India. COVID-19 

pandemic has added new challenges to the public transportation domain. The 
results of this study showed that there was a significant decrease in use of 

public modes of transport which trend was likely to continue given the 

participants‟ preference. Such a shift in trends is not only a threat to the  
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environment but also poses a great challenge to global sustainable 

development goals. Based on these trends, this study further puts forth 
recommendations to make public transport use safe and resilient in the long 

haul.  

 

Keywords:COVID-19, Pandemic, Mobility, Public Transportation, 
Sustainable Development 

 

1 Introduction 
 

With the advent of the Corona Virus Disease of 2019 (COVID-19), the 

everyday lives of people have been altered in numerous ways. The disease, 
which was first declared a public health emergency of international concern 

on the 30th of January 2020, was later declared as a pandemic on the 11th of 

March, 2020 [1]. Ever since the WHO made the declaration, countries across 

the globe have adopted stringent measures to limit the spread of the COVID-
19 contagion: the SARS-CoV-2 virus [2]. The models that were adopted by 

different countries to control the spread of the virus included testing, 

screening, contact tracing, travel restrictions, social distancing, and localized 
quarantines of suspected patients [3, 4]. These measures have imposed severe 

restrictions on the mobility of people as well as resources. The large-scale 

shutdowns of educational, commercial, spiritual, and recreational institutions 

across the globe have also led to the demobilization of the global economy 
[5]. This has caused irreparable damage to society in terms of its overall 

development and economic growth. Above all, the increasing number of 

morbidities and mortalities come as a major blow to affected countries, the 
impact, and repercussions of which, pose a great challenge to developing 

countries such as India. 

In India, before the COVID-19 pandemic, public health and safety were 
in a deplorable condition. The World Air Quality Report by IQAir revealed 

that 76.8% of the Indian population was exposed to highly polluted air with 

ambient particulate matter exceeding the limit recommended by the National 

Ambient Air Quality Standards in India, i.e., 40 μg/m³ [6]. Health issues 
arising from this exposure were stated in the report to be only second to 

COVID-19 in terms of health impact.  

An increase in production and sales of automobiles in the country has 
only made matters worse. The 2019-2020 annual report of the Ministry of 

Road Transport and Highways (MoRTH) in India revealed that the total 

number of registered motor vehicles has increased nearly threefold, from 

67,007 vehicles registered in 2003 to 2,53,311 registered in 2017 [7]. 
Although this feat inarguably contributes to the economic growth of the 

country, it has come at a high cost to the environment. Increased vehicular 

usage and release of emissions has led to India having 14 of the 20 worst 
polluted cities in the world  
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[6]. Moreover, deaths resulting from air pollution and exposure to this 

particulate matter, as well as household air pollution, accounted for 12.5% of 

total deaths in India in 2017 [8]. These statistics are indicative of the 
detrimental impact of air pollution, not just on the environment but also to 

human life. To avert these issues, measures have been adopted to curb 

pollution arising from the increasing use of privately owned vehicles. These 

include the development of environmentally friendly alternative fuels and 
vehicle technology [9], as well as robust public transport facilities. Among 

these, the MoRTH has introduced plans for facilities such as electronic 

modes of transportation as well as state-of-the-art interconnected public 
transportation services [7]. The latter of the two is widely considered as the 

most accessible and economic method of reducing vehicular pollution. 

Public transportation facilities have gained wide-spread popularity across 

the globe for their benefits such as convenience, affordability, efficiency, and 
reliability. In India, one of the most popular modes of public transportation is 

buses. The public bus sector alone carries roughly 70 million people per day 

[10]. However, this number coupled with those of public vehicles used via 
roadways, railways, and airways accounts for only 6-9% of total trips being 

catered as opposed to 30-35 % in most other countries [11]. The reason for 

this is the rapid population expansion in India as compared to other countries. 
Therefore, to meet the growing demand for public transportation facilities, 

the MoRTH has introduced schemes for strengthening the Public Transport 

System in the Country. These schemes aim at providing financial assistance 

for the development of technologically advanced public transportation 
systems across the country [12]. Such systems are vital for the overall 

development and growth of the country. Moreover, by reducing the number 

of users of private vehicles, public transportation can yield added benefits 
such as a reduction in traffic and related issues such as traffic pollution and 

accidents.  

Unfortunately, the ongoing COVID-19 pandemic is likely to deter the 

development and usage of public transportation systems in India. Due to the 
travel restrictions imposed to control the spread of the disease, there has 

undoubtedly been a significant decrease in overall vehicular emissions. This 

decrease, however, has come at the cost of the development of state-of-the-
art public transportation facilities such as metros, trains, and buses. With 

several countries having reported cluster-cases in public transport vehicles 

[13], people have opted out of the use of public vehicles despite the 
introduction of social distancing protocols in them. Moreover, an increasing 

trend of private vehicular usage over public vehicular usage has been 

reported in some of these countries within the first few months of the 

pandemic [14]. This trend is likely because private vehicles, unlike most 
public vehicles, offer a safe and convenient way of traveling while social 

distancing. However, increased private vehicular use not only adds to the 

woes of the environment but also  
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causes issues such as severe traffic congestion and a higher rate of accidents 

on the road. The long-term environmental impact of decreased public-vehicle 

and a potential increase in private vehicle usage is, therefore, a matter of 
great concern.  

Prior to the pandemic, India was in the works of rebuilding its public 

transportation system to meet the growing demand for public vehicles for 
travel and mobility. Existing trends in vehicular use, infrastructural facilities, 

environmental impact, and cost were the main factors that controlled this 

rebuilding process. However, the COVID-19 pandemic has added new 

challenges to the public transportation domain. Extensive research has been 
carried out to identify these new challenges, however, there is limited 

research on the degree of impact of these challenges especially on public 

perception of public transportation during the pandemic. This study aims to 
assess the tendencies in vehicular use resulting from the current scenario and 

its influencing factors. Based on the trends observed, suggestions to alter 

models of contagion control in public transportation systems and to 

encourage its use have been put forth. These suggestions are in view of 
promoting environmentally sustainable modes of safe and affordable 

transportation facilities in the country. 

Therefore, this study, analyzes the long-term impact of the pandemic and 
future lessons in terms of the new factors that will have to be taken into 

account while rebuilding the public transportation system in the country and 

the extent to which they control public vehicular use. A comparison of 
transportation preferences before and after the pandemic was central to the 

study and was crucial to understanding the behavioral changes in travel and 

mobility that have occurred over the course of the past couple of months. 

Based on these changes, the new factors that would determine the revival of 
public transportation systems in India were identified and their effects were 

quantified. Following which, a review of the measures undertaken by 

different countries to overcome the new challenges and include the new 
factors was performed. 

 

2 Literature Review 
 

2.1 Air Pollution and Global Warming 
 
Indiscriminate human interference in natural ecosystems has led to 

increased levels of pollution and global warming in the past several decades. 

According to a special report issued by the Intergovernmental Panel on 

Climate Change (IPCC), anthropogenic activity-induced global warming has 
reached approximately 1°C above pre-industrial levels in 2017. The 

increment is estimated to be 0.2°C per decade [15]. The primary reason for 

this increase in temperature is the increase in the emission of Carbon dioxide 
due to human activity. The generation of power and vehicular transport were 

found to 
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account for more than two-thirds of these emissions in 2018, while the 
remaining was associated with the industrial and construction sectors [16]. 

Increased CO2 emissions and subsequent global warming are highly 

detrimental to the environment and can deter the sustainable and economic 
development of countries across the globe [17]. Although these matters have 

been subject to extensive research and media coverage, there continues to be 

a lack of global consensus on the issue, thereby hindering the introduction of 

an international climate change protocol [18]. Therefore, until a global 
consensus is reached, the onus of mitigating these issues lies entirely on 

individual countries and their governing bodies. In India, the Central 

Pollution Control board (CPCB) constituted under the Ministry of 
Environment, Forest and Climate Change (MoEF&CC) works towards the 

prevention and abatement of environmental pollution in the country. 
 

2.2 Vehicular Pollution and its Mitigation 
 

The total number of vehicles in India is forecasted to reach 45 to 60 

million by the year 2025 [19].This increase in numbers is especially alarming 

due to multiple reasons. The chief reason being that running vehicles releases 
gases such as Carbon monoxide (CO), Nitrogen oxides (NOx), Sulfur dioxide 

(SO2), volatile organic compounds (VOCs), lead (Pb), organic carbon (OC), 

black carbon (BC), and particulate matter which pose high risks to the 
environment and to people who are exposed to these emissions [20]. An 

increase in the number of vehicles is also likely to lead to increased road 

traffic and related accidents. This necessitates the intervention of 
environmentally friendly and sustainable alternatives to enable better and 

safe options for mobility. The NITI Ayog policy framework towards zero-

emission vehicles works in this direction to curb vehicular pollution by 

promoting the use of private and public electric vehicles. However, the use of 
electric vehicles in the country continues to be limited due to the lack of 

electric infrastructural facilities to enable an ecosystem for vehicle charging 

or quick battery swaps [21]. Therefore, the current alternative to reduce 
overall vehicular emissions is to use public modes of mass transportation 

instead of private ones. The introduction of state-of-the-art public 

transportation models not only helps in improving mobility and 

transportation [22], but also encourages citizens to adopt sustainable and 
environmentally friendly routes of daily-living. Moreover, by reducing the 

emissions per person per mile than when using a car, public transportation 

systems could potentially reduce pollution levels by 1.7% [23]. Thereby 
making it a fundamental element in sustainable urban development 

frameworks [24]. 

 
 



 
 

 

 

 

 

9477  Malini Mittal Bishnoi et.al. 

 
 2.3 Pandemics and Pollution 

 
The COVID-19 pandemic is the sixth pandemic in the current century, 

preceded by H1N1 in 2009, Polio in 2014, Ebola, which originated in West 

Africa in 2014, Zika in 2016, and the second bout of Ebola which originated 

in the Democratic Republic of Congo in 2019 [25]. Multiple studies have 
linked the origin of these diseases to human activities such as anthropization 

i.e., the conversion of open landscapes for urban developments. Contrary to 

popular belief that urbanization leads to a decrease in biodiversity, it can 

sometimes lead to the creation of landscapes that are acceptable to several 
species such as bats and bat-borne viruses [26]. An increase in the number of 

such species of animals and viruses could potentially increase the risk of 

transmission of viruses among human beings [27]. Although the source of the 
current COVID-19 pandemic and its link to bats is scientifically yet to be 

proven, the impact of human activities and environmental degradation on the 

health response to the pandemic is undeniable. Studies have associated a 

38.8% increase in cases and a 19.1% increase in fatalities from the COVID-
19 pandemic due to increased levels of pollution in the areas of study [28]. 

This impact is bi-directional, with the pandemic having both positive and 

negative impacts on the environment. Lockdowns and social distancing have 
led to an exponential decrease in CO2 emissions owing to vehicular transport. 

Whereas, levels of solid and liquid waste have increased significantly due to 

the increase in hazardous medical waste such as contaminated masks and 
gloves and used or expired medications [29]. Moreover, there has been an 

increased energy and resource consumption per unit service due to the 

closure of several service providers, such as schools and restaurants [30]. 

There has also been a disruption in the development of renewable energy 
technology due to the demobilization of necessary resources which poses a 

threat to sustainable development practices in view of environmental 

protection [31].  
 

2.4 Pandemics and Mobility 
 
The biggest challenge to mobility during the COVID-19 outbreak has 

been social distancing, i.e. the act of “maintaining a distance or space 

between people to help prevent the spread of the disease” [32]. The first use 

of social distancing as an infection control method in the 21st century was 
during the SARS (Severe acute respiratory syndrome) outbreak of 2003. The 

social distancing measures adopted in countries such as Canada included the 

prohibition of large public gatherings, closure of institutions, and public 
places, as well as community quarantines [33, 34]. The reason for adopting a 

similar strategy during the COVID-19 outbreak is likely because the SARS 

virus spreads quickly by exposure to airborne virus, which could spread 

spatially via droplets containing the virus from infected persons when they 
talk, sneeze, or cough [35]. Therefore, the most effective measure to control 



 
 

 

 
 

 

 

 

 

 

Sustainability of Public Transportation during 
  Pandemic: A Descriptive Study 9478 

 

the spatial transmission of the virus is maintaining a minimum distance of 1.5 

meters between people [36]. However, social distancing is likely to disrupt 
the daily lives and mobility of people, especially in public modes of 

transportation. The reason for the same being that public transport vehicles 

are confined spaces wherein there are higher risks of exposure to high 

concentrations of contagion carrying aerosols for extended periods [37]. In 
densely populated.countries such as India, this has led to the temporary 

closure of several public transportation facilities, forcing people to look for 

private individual vehicle options for travel. This comes at a huge cost to the 
Mass Rapid Transit Systems introduced by the government in the country. 

The MRTS includes Busways and Bus Rapid Transit System (BRTS), Light 

Rail Transit (LRT), Tramways Metro Rail, and Regional Rail [38]. These 

systems are crucial to the improvement of mobility, trade, economy, 
connectivity, and standard of living. This is especially important in India 

wherein the total urban population is expected to increase from 377 million 

in 2011 to about 600 million in 2031 [39]. Therefore, it is of utmost 
importance to identify and address the challenges associated with the current 

revival of public transportation facilities in India. 

 

3  Methodology 
 
3.1 Research Design 

 

This is a descriptive research that employs deductive and inductive 

reasoning to study and analyze the extent to which the travel preferences of 
individuals have been and are likely to be altered given the „lockdown‟ and 

„unlock‟ situations and travel and distancing restrictions necessitated by the 

Covid-19 pandemic.  It is expected that users of public vehicles who have an 
alternate option of using private vehicles are likely to shift to using private 

vehicles in at least the near future. Such a shift in trends is not only a threat to 

the environment but also poses a great challenge to global sustainable 
development goals. Therefore, this study employs deductive reasoning to 

assess the tendencies in vehicular use resulting from the current scenario of 

the ongoing pandemic and its influencing factors. Additionally, multiple data 

sources such as field observation, systematic review of literature, 
international and government publications, and media documentation were 

employed. This allowed for an inclusive and inductive analysis of the impact 

of the pandemic on travel preferences in the country and identifying the 
opportunities, and challenges associated with the use of public transportation 

facilities. Suggestions were also put forth to tackle the challenges that were 

identified.  
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3.2 Research Tools 
 
Data for this study was collected using a mixed methodology. Both 

quantitative and qualitative data were collected using survey questionnaires. 

This method was deemed useful since the purpose of the study was to assess 

the tendencies in vehicular use resulting from the current scenario and its 
influencing factors, and to perceive the impact of the pandemic on individual 

experiences using private and /or public vehicles. To identify tendencies or 

shared experiences among the participants, data were collected using surveys, 

questionnaires, and semi-structured interviews. This study also aims to assess 
the possibility and preference for increased private vehicular use for those 

who have the option of avoiding public vehicles, thus leading to an overall 

long-term impact on environmental and economic sustainability. For this 
purpose, a qualitative questionnaire was built into the survey and in-depth 

interviews were conducted with a representative subset from the survey 

sample. As the research evolved, the interviews held, enabled answering 

relevant probe questions informing the research problem. A purposive 
sampling method was deployed for data collection. In order to do so, the 

survey was administered on participants who were currently residing in India 

in different states across the country to get an overview across the country. 
The participant pool comprised of 365 participants who were mostly 

students, engineers, researchers, unemployed graduates, and working 

professionals belonging to middle or upper-middle-class families.  

 
4 Results and Discussion 
 

Of the 365 participants, 44% were female and 56% were male. A large 

percentage of the participants belonged to the 19 - 29 age bracket (89%), 
followed by the 30-50 age bracket (10%), and lastly, above the age of 50 

(1%). For the study, buses, trains, and metros were classified as public 

vehicles, and two-wheeled as well as four-wheeled motor vehicles under 
individual or shared ownership were classified as private vehicles. The 

collective responses have been elucidated as follows: 

 

4.1 Ownership of Private Vehicles in India 
 
Ownership of private vehicles comprised of individual ownership as well 

as shared ownership by members within a family. On this basis, 75% of the 
survey-takers said that they owned private vehicles. Among these private 

vehicle owners, 31% were female and 69% were male. This statistic reveals a 

significant improvement from previous years, where driving automobiles was 
mostly male-dominated with as low as 4% driving license holders being 

women [40]. Moreover, the ownership of multiple vehicles among both  
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genders was also prominent. While 36% of vehicle owners owned only 1 car, 

64% of the owners owned more than one car (2 cars - 38%, 3 cars – 19%, and 

more than 4 cars – 7%). Therefore, the total number of private vehicles 
owned by the survey pool consisting of 365 participants was found to be 

more than 541. Further analysis of the data revealed that 342 out of these 541 

vehicles are used on average every day. The reasons for use of the vehicles 

have been detailed in the following section. 
 

4.2 Private Vehicle Usage before the Pandemic 
 
Among the owners of private vehicles, 53% of them used it every day, 

17% of them stated that they used it less than 2 days a week, 23% of them 

used it 3-4 days a week, and 7% never used their vehicles before the 

pandemic. The users stated recreational and private use purposes, as well as 
official purposes for their use of private vehicles. 28% of private vehicle 

owners used their vehicles for official purposes, 67% used it for recreational 

purposes such as shopping and eating out, 9% used it to travel to school and 
47% used it to travel to work. Other purposes such as personal engagements, 

traveling to hometown, and buying groceries were also stated. With 

urbanization and reasons for mobility on the rise, in the absence of adequate 
public transit options, the use of private vehicles is likely to rise. This is 

bound to pave way for increased road accidents and vehicular pollution. The 

former is a matter of great concern in India owing to the statistics revealed by 

the Global Status Report on Road Safety issued by the WHO in 2018. The 
report detailed that over 22.6 deaths occurred per 100,000 people due to road 

accidents annually. This is greater than the global average of 18.2 deaths per 

100,000 people [41]. Unless efforts and new initiatives are not undertaken to 
improve road safety, the total number of deaths in India due to such accidents 

could reach a whopping 250,000 by the year 2025 [42]. Apart from these 

efforts, measures to tackle the issue of increasing vehicular pollution must 

also be undertaken. A recent Air Quality Life Index (AQLI) report revealed 
that India was among the top 5 most polluted countries, which contributed to 

60 percent of the person-years that would be lost globally due to increased 

pollution levels in the air [43]. Therefore, tackling the issue of private vehicle 
usage and pollution has become a matter of great concern in the country.  

 

4.3 Private Vehicle Usage during the Pandemic 
 
After the advent of the COVID-19 pandemic, there were significant 

changes in the frequency of use of private vehicles among owners. The 

contrast is shown in Figure 1. An overall decrease in the frequency of use of 
private vehicles was observed, and multiple reasons were stated for the same. 

47% of private vehicle owners were residing in cities where stringent  
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use. 64% of the owners avoided traveling due to a fear of contracting the 

disease. Work-from-home mode of work and online classes were also reasons 

for the decrease in the use of private vehicles (36% and 33%, respectively). 
The absence of recreational activities in nearby areas was also a reason for 

the decreased use of private vehicles for travel among 37% of the private 

vehicle owners. Simultaneously, a trend in the increase of use of private 
vehicles was observed among 9% of the respondents. This is perhaps because 

of a complete absence of public vehicle alternatives and the lack of safety 

measures in public vehicles, as stated by 17% and 36% of the private vehicle 

owners. Furthermore, a COVID-19 sentiment study revealed that consumer 
interest in purchasing vehicles is still high during the pandemic. It also 

revealed that 22% of interested buyers at the time of the survey did not have 

plans of buying a vehicle before the pandemic [44]. Given the current 
scenario, the percentage of private vehicle users is likely to rise if the issues 

pertaining to public vehicle usage during the pandemic are not addressed. 

Therefore, it is necessary to perform a thorough analysis of the changes that 

have occurred in public vehicle usage and the factors that control the change 
to enable a sustainable future.  

 

 
Figure 1 The contrast in the use of Private Vehicles Before and During the 

Pandemic 

 

4.4 Public Vehicle Usage Before the Pandemic 
 
      Significant strides have been made in India towards the development of 

public modes of transportation. These include buses, railways, and even 

electric metros. Although the pace of development of these facilities is lesser 
than that of private vehicle developments, there has been an ever-increasing 

demand for public transportation, owing to the large area and population of 

the country [45]. 82% of the survey takers stated that they used public modes 

of transportation. 97% of these users were also private vehicle owners. 
Thereby, highlighting the perks of public vehicle use over private vehicle 

use, such as affordability, reliability, comfort, and ease of use. Among the 

users of public modes of transportation (301 out of 365 participants), 16% of 
them used it daily, 66% of them stated used less than 2 days a week, and 18%  
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used it 3-4 days a week. Towards the beginning of its introduction, public 

transportation systems in India were mainly used to enable traveling over 

long distances for trade and related activities in India. However, nowadays 
the uses are more varied and participants stated multiple uses for public 

transport. 65% of users said that they used public vehicles for recreational 

purposes such as shopping, eating out, meeting friends or relatives, and 
visiting distant locations for leisure activities. Other than recreational 

purposes, 24% of users stated official work, 26% of users stated „to travel to 

work,‟ and 27% of users stated „to travel to school‟ as uses of public 

transport. Studying these results, it is obvious that the impact that the 
pandemic has had on the tourism, entertainment, education, and commercial 

sectors is likely to change the trends in public vehicle usage. 

 

4.5 Public Vehicle Usage During the Pandemic 
 

Similar to the trends observed in the frequency of use of private vehicles 
before and after the pandemic, a decrease was also observed in the use of 

public modes of transportation, as shown in Figure 2. A large majority of 

survey-takers entirely opted out of public transport use after the COVID-19 

pandemic, thereby increasing the percentage of non-users of public transports 
from 18% to 92%. The remaining respondents used public transport either 

less than 2 days a week (4%), 3-4 days a week (2%), or every day (2%). A 

stark contrast can be observed between the use of public vehicles before and 
during the lockdown. A total of 70% of participants stated that the reason for 

which the frequency of usage of public vehicles differed was due to a fear of 

contracting the disease. Moreover, 33% of the participants stated stringent 
lockdown measures in the area of residence, 46% stated a lack of safety 

measures or social distancing protocol in public vehicles, 28% stated online 

classes, 22% stated work-from-home mode of work, 20% stated absence of 

public vehicles, and 16% stated lack of recreational activities for the change 
in their public vehicle usage. An action plan taking into account these reasons 

must, therefore, be created to revive the public transportation system in the 

country.  

 
 

Figure 2 The contrast in the use of public vehicles before and after the COVID-19 pandemic. 
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4.6 Suggestions and Recommendations 
 

Although a COVID-19 vaccine is yet to be commercialized, several 

countries have begun lifting disease spread control restrictions that were 
previously imposed. This is following a thorough evaluation of the social, 

ecological, and environmental impact of the pandemic. Following this, 

targeted strategies focused on public health and the environment has been 
devised to ensure a safe and resilient recovery from the COVID-19 

pandemic. This is because the development of a low-risk and sustainable 

environment has become the need of the hour. In India, the COVID-19 

emergency restrictions are being lifted in a planned and strategic manner with 
phased „Unlocks‟. The first unlock, „Unlock 1.0‟, announced the reopening of 

recreational places, resumption of public transport facilities, and restricted 

inter-state travel as per state guidelines and fixed curfews [46]. Following 
this, „Unlock 2.0‟ and „Unlock 3.0‟ announced unrestricted interstate travel 

and the resumption of more buses and trains, as well as no curfew in select 

states [47, 48]. The latest unlock (at the time of compilation of results), 
„Unlock 4.0‟ declared the resumption of public metro services across the 

nation with restrictions on the number of passengers [49]. Although these 

facilities have been reopened in the country in a phased manner, the reception 

has been poor, as substantiated in the survey conducted. Therefore, further 
measures must be undertaken in public transportation facilities to enable the 

safe mobility of passengers. Current strategies that have been adopted must 

be subject to revision to encourage the use of public transportation systems in 
the country. 

 
Table 1 Prompts to Use Modes of Public Transportation 

 

Sl. No. Reasons % of Respondents 

1. Creating a Vaccine for COVID-19 74% 

2. 
Measures to make Public Transport 
safer 

62% 

3. 
Return to work from office mode of 

work 
20% 

4. Reopening of Schools or Colleges 17% 

5. Environmental Concerns 21% 

 

Among the possible reasons stated for return to the use of public 
transportation as detailed in Table 1, the introduction of a vaccine and safety 

measures in public transport vehicles are the safest and most widely preferred 

options. However, the former is not applicable in countries such as India, 

wherein the resumption of activities has begun before the clearance and 
distribution of a vaccine. 
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Therefore, introducing adequate safety measures is crucial for the resumption 

of public transportation facilities for the general public.  
 

4.7 Safety Measures in Public Transportation 
 
       Since mobility and transportation are services that are essential for urban 
development and growth, public transportation modes are vital facilities. 

Given the COVID-19 pandemic and the increased risk of pandemics in the 

near future [50], it is important to introduce robust and target specific safety 
measures in public vehicles. The implementation of these measures requires 

compliance from both authorities and the public. The Center for Disease 

Control (CDC) emphasizes the need for vehicle operators and passengers to 

practice hand hygiene, respiratory etiquette, and social distancing while 
traveling. Moreover, it recommends the use of N-95 masks for the operator 

and a minimum cloth mask for the passenger. The CDC also recommends 

complete disinfection and cleaning of public transport vehicles between 
shifts. This includes the use of EPA-approved products to wipe and clean all 

surfaces, including hard and soft surfaces, as well as electronic devices [51]. 

Disinfecting luggage that passengers or operators carry in the vehicle is also 
crucial in avoiding the spread of the disease. It is equally important for the 

personnel employed to disinfect the luggage as well as the vehicle to be 

cautious while using and disposing of equipment such as PPE kits, gloves, 

and wipes while cleaning. Steps to ensure public awareness regarding safe 
travel measures must also be mandated. Strict actions such as levying fines 

on those who do not follow the precautionary measures are key to 

encouraging safe travel on public vehicles. Additionally, measures that have 
been included in models by professional health agencies across the globe 

must also be taken into account while resuming public transportation 

facilities. In Singapore, contact-free temperature self-check kiosks are being 

deployed at select public transport locations to safeguard the passengers [52]. 
Temperature checks may not give a conclusive diagnosis of whether or not a 

person carries the COVID-19 contagion, but, it is one among many tools that 

are used worldwide to keep the spread of the contagion in check. Another 
model is that of South Korea, where 65% of average daily traffic is accounted 

for by public transit. Therefore, necessary measures and rubrics have been 

created to limit the spread of the virus in public vehicles. These include 
contactless payment, cleaning, and special guidelines to limit the levels of 

congestion in public vehicles [53].  

These guidelines differ based on the levels of congestion and the congestion 

situation as shown in Figure 4. 
Another method of limiting the congestion in public vehicles is the 

introduction of technological interventions such as live tracking equipment. 
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Figure 4Guidelines adopted in Seoul Metro 

(Source: ‘How South Korea is Managing Public Transportation under COVID-19’ 

[50]. 

GPS (Global Positioning System) and GSM (Global System for Mobile 
communication) systems have been proven to be highly effective in tracking 

the location of vehicles and relaying live updates to passengers to enable 

better travel decisions [54]. The use of such technology as well as integrated 
Artificial Intelligence (AI) tools is picking up pace in numerous countries. 

For example, in France, new AI tools have been deployed in security cameras 

to ensure that all passengers are wearing their masks while traveling [55]. 

Similarly, in the United Kingdom, a digital real-time passenger movement 
system is being adapted to monitor whether passengers are adhering to social 

distancing rules while traveling [56]. Such measures, however, require high 

investment costs as well as centralized control systems. Therefore, a phased 
plan must be developed, taking into consideration the economic feasibility of 

such measures in the country. If planned and executed well, these measures 

will undoubtedly have long-term benefits upon their introduction to the 

public transportation system in India. With researchers claiming that similar 
pandemics may occur in the future [50], it is the need of the hour to introduce 

effective and long-lasting safety measures in public transportation systems to 

ensure a safe and sustainable future.  
 

5 Conclusion 
 

An analysis of the impact of the COVID-19 pandemic on transportation 

and mobility of people residing in India was performed in this study. An 
overall decrease in vehicular usage, both private and public vehicles, was 

observed in India. The decrease has led to a sharp fall in the overall pollution 

levels of the country and has alleviated several other environmental risks. 

However, this has come at the cost of the economic development and growth 
of the country. A restriction on mobility, especially those on public 

transportation systems, adds to the woes of the growing urban population of 

India which is highly dependent on public transportation for daily commute 
purposes. 
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Moreover, the possibility of increased private vehicle use in the future in the 

absence of safe public vehicles could erase the positive environmental 

changes that have occurred during the lockdowns imposed during the 
pandemic. Therefore, challenges associated with the use of public 

transportation systems during the pandemic were identified and addressed in 

this study. The results of this study showed that there was a significant 
decrease in use of public modes of transport which trend was likely to 

continue given the participants‟ preference Suggestions such as stringent 

safety measures, congestion control, and passenger monitoring were put forth 

to ensure safe and resilient public transportation systems in the long haul in 
India. These measures are aimed at encouraging people to opt for modes of 

public transportation and to encourage an environmentally safe and 

sustainable lifestyle among them. The efficacy of these measures has been 
tried and tested in foreign countries however their success in a developing 

country such as India is subject to the complexities of the country's economy 

and society in the current pandemic situation. Therefore, the next step of 
research would be to evaluate the success of the introduction of the various 

methods proposed in this study to rebuild the public transportation system in 

present-day India. 
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