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Abstract

Covid-19 has impacted greatly on Public Transportation, though academics cannot agree whether this impact was a positive, or a negative impact. This paper considers how sustainability in PT was looked at pre-Covid-19, how Covid-19 impacted certain sectors and what are the predictions of the future. The impacts mainly consider mass transportation and its challenges during Covid-19, micro-mobility and trains, while the post-Covid-19 impacts presents some speculations by academics. Though, reviewing the literature reveals that no prediction is perfect, or comprehensive enough to be considered an absolute scenario. 
1. Introduction

Covid-19, in its full name SARS-CoV-2, or severe acute respiratory syndrome coronavirus 2 (WHO, 2020), has had profound impact on the Global stage. Originating in Wuhan, Hubei Province, China the virus has since spread to most nations around the world (Kamel Boulos and Geraghty, 2020) with the highest impacts felt in China, then Europe, then in the USA (Zhang, 2020). Found to have spread through droplets released through the mouth when coughing on speaking, the virus spread fast (Shen et al., 2020), even though in many nation drastic measures were put in place to stop it. 
As of the 31st of October, 2020, the official UK government Covid-19 case tracking websites lists a total of 167,515 confirmed cases, and 58,925 confirmed Covid-19 deaths (GOV.UK, 2020). With these troubling numbers, it is no surprise that Governments around the world have implemented measure to combat the spread of virus, from locking down international travel (Budd and Ison, 2020), to more local restriction on travel, (BBC News, 2020a; The Guardian, 2020). These restriction helped to reduce and even stop the spread of the virus in many countries, such as Japan, Singapore, Taiwan, Hong Kong and South Korea (Tirachini and Cats, 2020). 
But these restriction have also affected the logistics sector, both in the Public Transport and the Supply chain sectors. Airlines have been hit hard, with passanger levels down 66% compared to 2019 (BBC News, 2020b), and many inner city PT providers experiencing financial setbacks due to reduced ridership (Tirachini and Cats, 2020). Ridership has been reduced (Tirachini and Cats, 2020) and many PT companies are now experiencing trust issues by their former riders (Budd and Ison, 2020; Gutiérrez et al., 2020; Sui et al., 2020; Tan and Ma, 2020; Teixeira and Lopes, 2020; Tirachini and Cats, 2020), with (Sui et al., 2020) finding that of 224 responders to their survey on PT confidence, 56.3% said that they do not wish to take buses anymore. 
But it is not all gloom and doom for the PT sector. There are sources that predict that the Covid-19 disruption could be beneficial for the Logistics sector (Gutiérrez et al., 2020), with bike ridership increasing 54.22% in China (Huang et al., 2020). In the UK, legislative changes allowed for the implementation of hire e-scooters, allowing Milton Keynes to become a testing ground for a new style of Micro-mobility, with 3 competing providers moving by the end of September (Ford Media Centre, 2020; Hull, 2020; Murrer, 2020a; Ringham, 2020; SmartCitiesWorld, 2020; Turner, 2020). With these opportunities of greener transportation, this paper will explore how the SARS-CoV-2 virus, also known as Covid-19, has impacted the idea of sustainable logistics and transportation. 

2. Sustainability Pre-Covid-19

The idea of sustainability before Covid-19 was fundamentally based on 3 pillars: Economy; Society; and Environment (Hakovirta and Denuwara, 2020). Based on these pillars, the UN in 2015 has established their 17 goals of sustainability and equality (Hakovirta and Denuwara, 2020; Medaglia and Damsgaard, 2020), which are: No Poverty; Zero Hunger; Good Healthcare and Wellbeing; Quality Education; Gender Equality; Clear Water and Sanitization; Affordable and Clean Energy; Decent Economic and Work Growth; Industry, Innovation and Infrastructure; Reduced Inequalities; Sustainable Cities and Communities; Responsible Consumption and Production; Life Bellow Water; Life on Land; Peace, Justice and Strong Institutions; and Partnership. 
The logistics sector can directly influence many of these, with PT being able to provide links to work (Giles-Corti et al., 2016), as proven by the fact that 57% of all PT trips in 2018 were made for either commute, or business reasons (Kronberg and Weekes, 2019). Giles-Corti et al. (2016) highlights that PT is depended on by middle and low income people to have work. PT is also working to provide Sustainable Cities, with one major example being Bike Share Schemes (BSS) that make it easier to travel across town without emissions (Bauman et al., 2017).

2.1. Buses and trams

One of the common strategies for greener and more sustainable transportation in an urban environment has been the proposal of PT, which in terms of road transportation usually refers to buses (Altun and Furth, 2009; Cools et al., 2009; Gutiérrez et al., 2020; Majumder et al., 2019). Buses release less emissions in the long run, with a single person car releasing 89lb of Co2/100 passenger miles, while the bus only released about 14lb of CO2 in the same distance (Sui et al., 2020). With electric buses this can even be further reduced(Majumder et al., 2019). It has been reported by Majumder et al. (2019) that Beijing had planned to run 65% of its buses on electricity by 2020. 
Furthermore trolley buses and trams have also been considered as a good alternative (Foreman and Kendler, 2018a; Majumder et al., 2019). Foreman and Kendler (2018) also highlight that within the UK and broader Europe, there has been a resurgence of trams, mostly because of the pollution and congestion considerations. 

2.2. Trains

In the UK 10% of commuting was done via train in 2018, and of commuters going into Central London, 80% took the train (Kronberg and Weekes, 2019). While train commuting can be very unreliable (BBC News, 2018a), some people are dependent on it. 
Trains are generally accepted to be very efficient in terms of CO2 per passenger miles, only releasing 14g per passenger mile compared to a car’s 158g and a planes 285g (Katwala, 2019). Because of this, trains for use on long distance journeys seems to be viable alternative to planes and cars (Katwala, 2019) and also for many, commute (Kronberg and Weekes, 2019). 

2.3. Bicycle Hire Schemes (BSS)

Bicycle Hire Schemes were first tried in the Netherlands back in 1968, though at the time the dockless system failed (dell’Olio et al., 2011). Since than many cities across the planet have implemented such systems, with the largest system being the Paris Vélib bike system at 20,600 bikes and 1451 station in place by 2008 (dell’Olio et al., 2011). This is not surprising, as one of the green urban transportation methods often discussed in literature is cycling, as is done by Strale (2019).
Since the first system, there have been many types of systems tried and implemented, from docked and dockless bikes, and ones that can be unlocked via apps, and some which can be borrowed from libraries and other such fixed points (dell’Olio et al., 2011). 
One of the major stumbling blocks of such a system in many places, such as London, was the lack of cycling infrastructure (Foreman and Kendler, 2018b). Although many companies have tried to brake into the BSS market of London, such as Santander Bikes(Foreman and Kendler, 2018b), Ofo with its 150,000 bikes on lunch (Kollewe, 2019) and Lime (Weaver, 2019), Ofo had been driven out of the market by excessive vandalism (Kollewe, 2019; Weaver, 2019), and Mobike have been driven out of Manchester, Newcastle and Gateshead for the same reason (Weaver, 2019).
Vandalism aside, the lack of proper, well-made infrastructure for bikes is also an issue recognised by those who propose the BSS as an alternative to PT, or as a replacement (Bauman et al., 2017; Campbell and Brakewood, 2017; dell’Olio et al., 2011; Foreman and Kendler, 2018b, 2018c; Li et al., 2019; Parveen and Pidd, 2020; Teixeira and Lopes, 2020). As per quoted in the series “Unfinished London” by Foreman and Kendler (2018a):

“You got to be stark raving mad to cycle in London.”

A phrase used for comedic value at the beginning of the episode based on London cycling culture, but later elaborated on that while this is a sentence made for comedic purposes, it is not far from the truth. Foreman and Kendler (2018a, b) highlight how cycling in London has caused death to many through inadequate cycle paths, and how newer, safer path that separate cyclist from motor vehicles have improved London Cycling. 
This can also be seen in Milton Keynes, where the Santander Bikes have also been implemented, and have been used since actively, completing 139,757 rides before it was temporarily shut down for Covid-19 reasons (Murrer, 2020b).


3. Covid-19 Impact
3.1. Reduced travel

Travel across many forms have decreased since the beginning of the Covid-19 outbreak, leading to many companies going into financial dept. In New York, the Metropolitan Transportation Authority has requested a $4 billion bailout, while in Chile the government agreed to compensate 80% of lost demand for transportation within its capital (Tirachini and Cats, 2020). In the meantime, Japanese airline ANA is expected to lose ¥530 Billion as a result of a 96% ridership loss (TheJapantimes, 2020), while many airlines are laying of thousands of personnel to save money (BBC News, 2020b). 

3.1.1.  Urban Transportation

Urban transportation got a big hit as people been told to work from home. One such PT was the Washing DC Metro, suffering an 80% drop in ridership (Lawrence and Granath, 2020; Tirachini and Cats, 2020). In San Francisco the drop was 70% (Lawrence and Granath, 2020). 
In response, the sector reacted by reducing the number of operating services, such as in London, where the weekend schedule has been operated on weekdays to limit the loss of TfL, while in Berlin the government stopped less frequent routes, and reduced all routes to 10 minute intervals (Lawrence and Granath, 2020). 

3.1.2.  Air Travel

Within Europe, there has been a reported loss of 90% air traffic since the beginning of the Covid-19 outbreak and lockdowns (Budd and Ison, 2020). With the cancellation of the Tokyo Olympics, much of the expanded air fleet of ANA had been sitting empty, and is now planned to be sold as passenger levels decreased (TheJapantimes, 2020). 
The expected financial loss for the companies represented by International Air Transport Association have reported that their clients are expecting a loss of $419 billion, the worst on record (BBC News, 2020c). 

3.2. Health Risks in Public Transportation

Currently there is a big distrust of PT from the general public (Budd and Ison, 2020; Gutiérrez et al., 2020; Huang et al., 2020; MKFM, 2020; Sui et al., 2020; Tan and Ma, 2020; Teixeira and Lopes, 2020; Tirachini and Cats, 2020), which isn’t helped by politicians and governments discouraging PT usage as lockdown eases (BBC News, 2020d; Budd and Ison, 2020; Topham, 2020). 
Ever since the 1918 Spanish flue pandemic, it was known that PT contributes to the spread of diseases (Lai et al., 2020; Zhang, 2020) even as some wish to deny that, claiming in a case study of the NYC Metro that it would only contribute 4% (Cooley et al., 2011), popular consensus is that PT does contribute to the spread of diseases (Hu et al., 2020; Ohkusa and Sugawara, 2007; Teixeira and Lopes, 2020; Yasuda et al., 2008). 
Research by Hu et al. (2020) shows that on a train risk of being infected by an already infected person ranges from 2.9% to 4.3%, which increases with time spend together with infected person increases. 
Thanks to this, and the rule of social distancing, many of the buses have been running with reduced capacity. In China buses were reduced to 50% capacity (Tirachini and Cats, 2020), a social distancing measure that according to Budd and Ison (2020) is fundamentally against the concept of mass transportation. 

4. Post-Covid-19
4.1. Micro-mobility

Recently legislative changes allowed the introduction of e-scooters to UK streets (Ford Media Centre, 2020), which have become an instant hit, reaching 10,000 ridership in only a month in Milton Keynes (Turner, 2020). Though requiring at the least a provisional driving licence to operate (Hull, 2020), these scooters can be a good alternative to cars and even buses. 
Milton Keynes has been the testing ground of many new technologies, such as the delivery robots (BBC News, 2018b) and now the e-scooters being trialled in Milton Keynes. Milton Keynes is also similar in built to Stevenage as per shown in Foreman and Kendler (2018c) with dedicated cycle paths separate from the road. Because of this, it is an ideal place to test how micro-mobility would integrate into the broader PT network, though how this will effect bus and train companies, and if it becomes and alternative or just a “last-mile” journey option is remains to be seen and studied. 

4.2. Infrastructure improvements

Covid-19 reduced people travelling on the roads by 73%, the lowest levels since the 1950s (Budd and Ison, 2020). This offers an unique opportunity to potentially improve the existing PT infrastructure. Cools et al. (2009) highlights how people need to be pushed out of their cars and pulled onto PT, with what they describe as “Hard” and “Soft” methods. Hard methods are regulations and infrastructure that benefits PT, and discourages the use of cars. 
One such method proposed is the “Transit Signal Priority”, which allows late busses extra green time, or faster changes in light signals in their favour (Altun and Furth, 2009). This kind of system can now be trialled as implementing any system that requires long construction will not be overly disruptive to the flow of people, as it normally would be. 

5. Conclusion

Covid-19 has had a profound impact on the Public Transportation sector, and it shook the idea of sustainable PT to the core. There has been a drastic decrease in ridership for many forms of the sector, while new methods have been introduced to compete with existing networks loosing trust. 
Some of these new transportation alternatives are sustainable and clean, such as bikes and e-scooters, while others are personal motor vehicles that are better in health care terms, as one can be certain who is seated within the car, even as it is unsustainable. The Virus however is also a unique opportunity to rebuild and re-design greener and more sustainable. While research about the effects is broad and wide spread compared to how recent it is, as it is current, there is no research with broad enough view with a removed enough to consider all points. 
Because of this there is no definite answer as to what are the effects of Covid-19 on sustainable logistics, be it an opportunity or a serious setback and shift towards micro-mobility. 
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