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Restore trust in  
Public Transportation  
During and Post Pandemic

The Covid-19 pandemic has been devastat-
ing for the many people who are or have 
been directly exposed to its physical ravages, 
but also indirectly for many businesses. It has 
taken a particular toll on public transporta-
tion all over the world, with many restrictions 
directly aimed at avoiding traveling by trains 
and buses. Governments and authorities, 
media and the general public are anxious 
about the virus spreading on public trans-
portation. 

This white paper aims in part to find out if 
there are any facts to support these concerns 
and the severe restrictions, and the findings 
are quite surprising. The paper also tries to 
paint a bigger picture of how we can learn 
from our different experiences to overcome 
this and the probable next pandemic, using 
a mix of political-economic instruments and 
smart technology. Perhaps now is the perfect 
time to upgrade the rail sector to the digital 
era and restore public confidence?

WSP Rail Advisory’s mission is to 
strengthen the competitiveness of 
the rail sector and this white paper is 
a contribution in this quest.

ULF Larsson 
Head of WSP Rail Advisory



1 2

Introduction
This report provides an overview of how the public 
transport sector has been evolving amid the COVID-
19 pandemic. As the pandemic continues, similar to 
all the other industries, public transport sector is also 
taking actions to adapt to this new normal.

The report has three broad parts.

The first part of the report details the current situ-
ation focusing on the impact of the pandemic on 
public transport across select countries. For this we 
have focused on the current state of operations in 
these countries, COVID-19 affected ridership situa-
tion, financial impact on transit operators and the 
impact on urban transport compared to intercity 
transport.

The second part examines the level of health risk 
exposure that exists when passengers travel on pub-
lic transport. For this we have included two perspec-
tives: what the research studies conclude this far and 
what the spread of COVID-19 cases indicate when 
tracing the source.

Finally, the third part of the report explores the 
methods that are being used to mitigate the risk of 
infection spreading on public transport. These solu-
tions cater to some specific areas such as social dis-
tancing, communication, ventilation, cleaning and 
disinfecting. 
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The ridership as the  
economies start to reopen

Daily commute, jostling along with your 
fellow train passengers, the anxiety of not 
missing a train, excitement of reaching the 
destination – all this seems far away as we 
look in the mirror of the year of the COVID-
19 pandemic 2020.

Since December of 2019, when the out-
break occurred in China, there have been 
over 41 million confirmed COVID-19 cases 
with more than 1 million deaths and mobil-
ity restrictions on movement globally with:

• Government imposed complete or  partial 
lockdowns

• Apprehension of riders to use public 
transport due to health and safety risks, 

• Continued work from home

Being into different phases of lockdown 
since March 2020, economies around the 
world struggle to resume public transport 
services. The ridership numbers have picked 
up only slightly but remains very low when 
compared to pre-COVID-19 levels. 

As the economies slowly unfold from 
the first waves of COVID-19, ridership has 
started to increase even though social dis-
tancing measures such as operators run-
ning on reduced capacity and risk of infec-
tions continues to take a toll. The lockdown 
restrictions, which in most cases started in 
early March, were then relaxed in the late 
summer only to have lately been reinstated 
in many countries are experiencing a sec-
ond or even a third resurgence of COVID-
19 which threatens economies to return to 
state of lockdowns.

Some of the countries where operators have 
been running on reduced capacity include 
(November 2020): 

This has created a huge gap in demand 
and supply making the transit operators 
incur revenue losses. For example, Toronto 
Transit Commission (TTC) has been losing 
close to $70 million in monthly revenues; 
Transport for London estimates a $8.3 bil-
lion shortfall in the next two years; Hong 
Kong Mass Transport Railway estimates a 
$51 million net loss for the first half of 2020 
and SJ, Sweden’s biggest train operator, 
lost 489 million SEK in the second quarter 
and 220 million SEK in the third quarter of 
2020 with more losses to be expected in 
the months to come. 

The major call of this pandemic, to main-
tain social distancing along with a signifi-
cant focus on hygiene and cleanliness, has 
reshaped the modus operandi of the trans-
portation industry. As shown above opera-
tors around the world have been incurring 
revenue losses due to low ridership, running 
on low capacity to maintain social distanc-
ing and investing significantly to maintain 
hygiene.

UK – Passenger capacity on Transport for 
London’s (TFL) double decker buses has 
been limited to 35% while for single decker 
buses the limit has been close to 20-25%; 

US – Amtrak has limited passenger capacity 
close to 50%; 

India – Delhi government buses has had 
a limit close to 45-50% passengers until 
October 2020. 

Sweden – Operators are expected to limit 
number of passengers and departures.

Australia and Hong Kong have not followed 
limitations on passenger capacity. 

Changing dynamics of public 
transport – impact of COVID-19
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When examining the decline in 
ridership for urban public trans-
port and interregional public 
transport we have seen that there 
is a comparable trend between 
the two across the countries stu-
died. To be able to compare all 
countries, we have considered the 
year-on-year percentage change 
in ridership for an urban rail ser-
vice and a long-distance rail ser-
vice. 

Source: Moovit
RIDERSHIP AS OF NOVEMBER 2 (BASELINE JANUARY 15TH)

CANADA

-45 %
Second wave of pan-
demic; On the verge 
of second lockdown

USA

-50%
Third wave of pande-
mic; Majority of the 

states reopened

UK

-38%
Three-tier sys-

tem of lockdown

SWEDEN

-24%
Non-mandatory 

lockdown 

SOUTH KOREA

-37%
Relaxed social distancing 

restrictions

AUSTRALIA

-35%
Unlocking phase

INDIA

NA*
Advanced stage of 
unlocking phase 

HONG KONG

-4%
Advanced stage of 

unlocking 

*Urban public transport services started to resume since September 2020 in urban areas

Ridership as of November 2 (baseline January 15th)
Source: Moovit

Reduction of ridership with public 
transportation in urban areas

Current state of movement (as of 
November 2) in urban areas

%

Current state of public transport ridership and movement
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Percentage change in ridership compared to same month in 2019:  

Looking ahead 
As of July 2020, the World Economic 
Forum envisioned 80% to 90% of passen-
gers returning to public transit by the end 
of 2020 but full recovery is not anticipated 
until mid-2022. Bearing those estimates in 
mind, we need to proactively prepare how 
we can go back to pre-pandemic level in 
this new normal. The next few sections will 
focus on assessing the risks associated with 
using public transport while there is a con-
stant fear of transmission of virus and what 
are the initiatives and strategies being 
undertaken by transit agencies across the 
world as they are resuming service and 
working to get passengers’ trust back.
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Assessing the risks  
of public transport

While data is currently insufficient to determine 
what duration increases the risk of droplet and 
aerosol transmission, the CDC (Centers for Dis-
ease Control and Prevention in USA) considers 
15 minutes of close exposure (within 2 m of an 
infected person) to be the operational definition 
of prolonged exposure whether the individual is 
masked or unmasked.

HVAC, ventilation and air dis-
tribution system
The use of HVAC systems has been part of global 
health guidance since the beginning of the pan-
demic. There are many ways that HVAC systems 
can help reduce risk of disease transmission 
which should be carefully considered by a quali-
fied HVAC engineer.

The New York Times built an interactive web-
page to illustrate how railcars are already engi-
neered with HVAC systems that can outperform 
many facility HVAC systems by a number of 
measures:

Increased outdoor air ventilation
Railcar HVAC systems dilute infectious particles 
that might be in the air by continually mixing 
outside air into a space. However, more outdoor 
air ventilation may compromise the ability of 
the HVAC system to regulate temperature and 
humidity in the space.

Increased air change rate
Higher Air Changes per Hour (ACH) helps move 
air more frequently through the HVAC filter, and 
large air changes occur when the railcar doors 
open; together these actions reduce and dilute 
infectious particles that might be in the air.

Increased filtration efficiency
Most railcars are equipped with a MERV 8 filter, 
which can capture a significant portion of infec-
tious particles on the first pass. Higher MERV 
rated filters can capture even more infectious 
particles but these must be considered with 
guidance from the OEM to avoid excessive strain 
on the mechanical equipment. 

The New York Times article is well-informed but 
it did not discuss perhaps one of the most impor-
tant design considerations of an HVAC system- 
the direction of airflow. WSP has an in-depth 
presentation on considerations around this 
important design criterion.

Transmission of droplets 
– How coronavirus gets 
 transmitted
It is believed that the virus spreads mainly 
through droplets which are produced while talk-
ing, coughing and sneezing. It gets diffused in 
the atmosphere and people are at risk of absorb-
ing it through the nose, mouth and eyes. 

Larger respiratory droplets can carry more viral 
particles, making them more infectious. Gravity 
affects these larger respiratory droplets, causing 
them to fall to the ground in a matter of sec-
onds, with most of them not traveling beyond 
2 meters. Smaller respiratory droplets (aerosols) 
are less infectious but can hang in the air for up 
to several hours and travel up to 8 meters. Larger 
particles can carry more viruses but can due to its 
weight only travel up to 2 meters. However small 
particles can hang in the air for several hours and 
travel up to 8 meters. 

Factors affecting the risk  
of virus spreading on trains 
Based on guidance from health officials, some 
key factors have been identified which affect the 
probability of getting infected on trains and in 
stations:

Spatial proximity 
The positioning of passengers inside the train is 
crucial. Maintaining a 2m distance is outside the 
range of larger, potentially more infectious res-
piratory droplets. 

Mask usage 
There is now an overwhelming amount of science 
that suggests that universal mask usage reduces 
the risk of COVID-19  transmission. For an indepth 
article about mask usage, please visit the article 
Reducing transmission of SARS-CoV-2.

Travel duration
A study done by UK’s Rail Safety and Standards 
Board (RSSB), involving an hour-long train jour-
ney without any social distancing or people wear-
ing masks – assesses the risk of catching COVID-
19 infection as   less than 0.01% on an average 
train journey.

In another study Deutsche Bahn assessed spread 
of influenza virus on trains which found that 
spread occurred in persons travelling for more 
than 10 hours. Around 1000 randomly selected 
staff members (including conductors, drivers and 
technicians) participated in the study.

As the economies prepare for this new normal it is inevitable 
that there will be a need to assess the level of risk involved in 
using public transport and start planning for the new normal. 
Before assessing the level of risk involved in using public trans-
port it is important to first understand how the virus gets trans-
mitted.

https://www.nytimes.com/interactive/2020/08/10/nyregion/nyc-subway-coronavirus.html
https://www.nytimes.com/interactive/2020/08/10/nyregion/nyc-subway-coronavirus.html
https://www.wsp.com/en-gl/campaigns/healthy-by-design-novel-hvac-design-concepts-to-help-control-the-spread-of-human-disease
https://www.wsp.com/en-gl/campaigns/healthy-by-design-novel-hvac-design-concepts-to-help-control-the-spread-of-human-disease
https://science.sciencemag.org/content/368/6498/1422
https://science.sciencemag.org/content/368/6498/1422
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Still too early to claim that virus  
transmission on public transport has low probability

Spain While there has been no outbreak of coronavirus on public transport in Spain, in 
a recent survey majority of respondents (31%) associate public transport with the 
highest level of risks in comparison to other public spaces.

Japan  So far no virus hotspots have been traced to public transportation.

Citizens are also observed to engage in minimal conversation while in transit 
which helps in curbing the spread of virus-infected aerosols.  They are also very 
habitual of wearing masks and have been particular about maintaining social 
distancing.

People are advised to stay away from the «three Cs» - closed spaces, crowds and 
close-contact situations.

France Out of the 1,100 coronavirus outbreaks that occurred between May and August 
2020, only 1% were related to buses, subways and trams.

Out of circa 150 coronavirus clusters in Paris found during May and June 2020, 
none of the clusters could be traced back to public transport.

Like Japan, French transit users are also known to avoid conversations on board, 
use masks and keep social distance.  

Switzerland Out of the total 800 cases that occurred in August 2020 no case has been related 
to public transportation.

China In a study, 2300 coronavirus infected passengers, who travelled on trains between 
December 2019 and February 2020, were considered in close proximity of 72000 
passengers but transmitted infection to only 0.34%, or 234 passengers.

In another outbreak, one third of the passengers (23 passengers) got infected on 
a bus where passengers were not wearing masks. The bus also lacked a working 
ventilation system.

Hong Kong Despite the large population of 7.5 million and the region’s heavy reliance on 
mass transit, making it susceptible to widespread virus infection, Hong Kong has 
876 cases per million habitants which is far below the average 8296 cases per 
million (ranking  132 out of 220 countries with COVID-19 cases) as beginning of 
December. 

UK RSSB has given (July 2020) a very low estimate of 0.01% as the probability of 
catching COVID-19 infection on an average train journey. At the same time 37 
public transit workers have died (including 28 bus drivers) in London.

South Korea Seoul in South Korea, has contained the spread of virus without entering full lock-
down or mandating severe mobility restrictions. The post-peak outbreak around 
August 2020 was attributed to public places such as night clubs and not public 
transit.

US A study, still in pre-publication phase, has concluded that there is no evidence 
that subway ridership is related to the COVID-19 infection rate.  

Based on research by various organizations for example by RSSB, University of 
Southampton and industry experts for example International Association of Pub-
lic Transport (UITP), behavior of passengers, other safety measures and essentially 
an appropriate ventilation system continue to play a key role in lowering the prob-
ability of virus spread onboard trains and buses.

Assessment of coronavirus clusters that has been done in different countries to trace 
the source indicate that the spread of the virus on public transport is less evident. It 
can take months or years before epidemiological studies might fully illuminate the 
risk on transit. 
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Vending machines for PPE

(Personal Protection Equipment)
Transit agencies are supporting mandatory mask wear-
ing with free mask distribution and even installing PPE 
vending machines in transit hubs and stations. In the 
US, Washington Metropolitan Area Transit Authority 
(WMATA) and MTA in New York have installed PPE vend-
ing machines at various subway stations in addition to 
free mask distribution by WMATA. Nevada’s Regional 
Transportation Commission of Washoe County (RTC) 
has installed free mask dispensers on buses. Metrolinx 
in Canada has also installed similar vending machines. 

 
Surface Disinfection 

UV-sanitation.
TfL (Transport for London) has started installing 
UV-lights beaming escalator handrails where thou-
sands of hands touch each day. Since the UV-rays 
break down surface contamination it subsequently 
sanitizes the hand rails. The present initial trials could 
be installed more widely, if it proves to be a successful 
cleaning method. Even though TfL is one of the first 
to implement this in railway stations, Singapore and 
South Korea have already started using the same solu-
tion in hospitals and in malls.

Sanitation points
All countries and operators in this study have installed 
sanitation points for passengers. TfL has installed over 
1000 sanitation points as well as information remind-
ing of the 2-meter rule as well as face covers. TTC 
(Toronto Transit Commission) in Canada has installed 
dispensers at all subway entrances; Greater Richmond 
Transit Company (GRTC) installed dispensers at the 
rear door of all buses and on paratransit vans. Utah 
Transit Authority (UTA) and Northeast Illinois’ Metra 
has installed it in their train cars. 

Social distancing 

Prediction of hot-spots
Historically operators used to rely on guestimates and historical data to manage oper-
ations around the stations. However, post-COVID requirements are different and need 
high level precision to identify hotspots on platforms and manage them in a proactive 
manner. This is catered using real-time analysis and insights on passengers’ movement.
 
Operators around the world have already started to use this in conjunction with plat-
form markings and by communicating to passengers about less crowded stations and 
rail cars, mostly using mobile apps. The real time analysis can also be used to predict 
any irregularities and address them by deploying extra staff or adjust train frequency to 
avoid overfilled stations and platforms. 

Some examples of technologies being used to detect real time passenger separation, 
OpenSpace and Veovo. They were originally intended to be used for station managers 
to control overcrowding in stations and airports and now prove to be instrumental in 
maintaining social distancing and to be able to plan where cleaning and sanitation 
should be focused.

Contactless ticketing solutions 
Countries where cash has been the preferred payment method is currently experi-
encing a change in contactless ticket solutions. Already cash-free countries use either 
the mobile phone, card or an RFID wristband using for example Ali Pay, Google Pay or 
Apple Pay as payment. 

Train dwell time and Interval between trains
The operators are also stopping trains on platforms for longer duration so that passen-
gers can board and alight the trains along with maintaining social distance and receiv-
ing more fresh air through the open doors. For instance, when Delhi metro resumed 
their service in September 2020 train dwell time was increased by 30 seconds.

Restarting services
As this “new normal” is setting in, operators and train companies all over the globe 
are acting to lower the risk of infection down the entire value chain, in train stations 
and public transports, from disinfecting stations and trains regularly, providing 
information, planning trips, buttons and apps to lower the time of surface exposure 
and using artificial intelligence to “nudge” passengers in a safer direction.
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Communication

Transparent communication about changes 
in service, rider etiquette, and agency efforts 
has been one of the critical parts of service 
resumption. Transit agencies have been exe-
cuting this using various platforms such as 
dedicated webpages, short videos, tweets, 
and other social media posts.

Physical distancing ambassadors have also 
been staffed on various systems to remind 
passengers about wearing mask and main-
taining social distance.

Planning trips
The EU funded project called CO-APS gath-
ers data from sensors and cameras as well 
as passengers willing to provide information 
about their trip such as how busy a train or 
the station is and how many passengers 
are wearing mask. The project is still being 
tested in Istanbul, Sofia, Barcelona and Kar-
ditsa (Greece). The plan is to release it to 
more cities soon.

Other apps developed for the ticket retailer 
Trainline and Zipabout in the United King-
dom lets passengers report if the train is 
partly or totally congested, which in turn 
will send an alert to passengers searching 
for the same travel pattern and alert them 
of the status.

Social media

Toronto Transit Commission MTA - New York’s transit agency launched 
a dedicated web page for communication 
to its employees:

Washington Metropolitan Area Transit Authority’s Twitter post

Instagram post by Delhi Metro rail Corporation

Websites for communication
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HVAC Systems
As documented in the New York Times article, rail-
car HVAC systems already offer healthful benefits 
to passengers due to their high air change rates. 
Future railcar and facility HVAC systems will incor-
porate design principles used in healthcare indus-
try including strategically placed HVAC supply and 
return grilles to move particles away from employ-
ees and customers before they can do harm, and 
higher efficiency filters to remove those particles 
from the air before it is recycled back into the space. 

Air Distribution Systems
The direction of airflow will have a significant impact 
on the HVAC system’s ability to reduce the risk of 
disease transmission in a railcar or facility, and this is 
an element of HVAC design largely overlooked out-
side of the healthcare industry. WSP has developed 
a video based on the science of particle physics and 
with the advice of academic experts in the fields of 
public health and engineering to explain how infec-
tious disease laboratories and hospitals have used 
HVAC to mitigate the spread of human disease, and 
how these design concepts can be adapted to the 
rail environment.

Filter efficiency 
Another important aspect which remains an impor-
tant focus area while designing the ventilation and 
air distribution system is the filter efficiency. The fil-
ters are rated using ASHRAE’s standard rating sys-
tem which assigns a Minimum Efficiency Reporting 
Value (MERV) rating to filters indicating their effi-
ciency level. 

MERV 8 filters are most commonly found in railcars. 
These filters can remove 90% of particles sized 3-10 
micron and circa 4% of the smaller 0.3 micron par-
ticles. 

Other developments being implemented by operators:

Individual filters in seating
Compin - FAINSA, a producer of passenger seats for trains are implement-
ing a concept where a product, Pure Air Zone©, that is fixed into the head-
rest creates a bubble of filtered air. The bubble of filtered air covers the 
passengers’ head and the slight overpressure hinders additional polluted 
air from reaching the passengers’ head whereas filtered air is coming from 
the passengers’ headrest. The product, Pure Air Zone©, is now being imple-
mented in newly developed STAR RAIL model seats used by Deutsche 
Bahn for their high-speed intercity trains developed by TALGO.

1. US, Long Island Rail Road’s (LIRR) new filtration system 
The new air-purifying technology that is being tested by LIRR is expected to kill all airborne 
viruses including coronavirus. The standard air filters on the train’s HVAC systems are replaced 
with an electrical grid that can potentially kill 99% of any airborne viruses and bacteria. The 
air is also ionized before returning to the carriage, which helps to reduce particles in the air.

2. US, BART ventilation system  
BART’s filtration system replaces air inside the train about every 70 seconds. BART has also 
tested other new pilot projects:

a. A higher-grade, denser filter panel that will trap smaller particles and an ultraviolet (UV-C) 
light source inside the HVAC unit that can zap a virus

b. MERV-14 filters are also being tested in some train cars

”To curb the spread of COVID-19, railway 
undertakers are giving great attention and 
monitoring closely the quality of ventilation 
in coaches: direction and speed of flow, in-
creased mix of fresh air and shorter time of 
air renewal cycle together with an adequate 

process for maintenance of filters”.

- According to International Union of Railways

Filters with a MERV rating between 13-16 are those 
that are usually found in hospitals and can remove 
98% of the larger particles. 

While those with a rating of MERV 17 or above are 
known as HEPA filters and are used in cleanrooms, 
for radioactive materials and pharmaceutical manu-
facturing et cetera. These can remove 99.97% of the 
0.3 micron or larger particles. 

Usually the filters used in public transport are not 
of a HEPA type and are not effective against virus 
particles. 

The unattached SARS-CoV-2, virus which causes 
COVID-19, is of 0.17 micron in size. However, the virus 
rarely exists unattached as it tends to get attached 
to other particles such as respiratory droplet, aero-
sols/nuclei which are found in the atmosphere. WSP 
in the United States is currently investigating MERV 
14-17 filters for railcars.

Quick facts
SARS-CoV-2 is 0.17 micron (unat-
tached)

Minimum size of respiratory droplets 
can be 0.3 micron

Most common in railcars are MERV 
8 filters which can remove 4% of 0.3 
micron particles
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Nudging
Nudging is making information reach the passengers, whether 
they are searching for it or not, at the right time to make them 
change their habits as well as regain their trust and help them 
travel more safely. It can be done in two ways:

1. Digital nudging – Using apps, chatbots, platform screens, 
websites, social media platforms, QR code scanning

2. Physical nudging – Using stickers, posters, assigning staff

Nudging aims to shift passengers from full trains/hotspots to 
empty trains and spaces around the station. However, it has 
been observed that it is easier to change travel habits of leas-
ure trip travellers than daily commuters.

Chatbots 
Chatbots are used to provide instant updates, notifications, 
safety rules and restrictions and other additional services for 
example travel insurance.

Mobile applications
One of the most commonly used digital nudging tools. RATP 
(Régie Autonome des Transports Parisiens) in Paris imple-
mented various nudging measures through its crowdsourcing 
app that provides information as a combination of passengers 
shared information about crowds inside the trains or buses 
and machine learning based prediction about crowds. 

Platform information screens
Platform information screens are used to inform about occu-
pancy level, next train schedule, temperature and other mes-
sages. 

QR code scanning
Onboard QR code scanning has been serving as a guide to 
help passengers get information about which exit gates they 
should take, which elevators or escalators to use to reach their 
destination. In the current situation, the QR code scanning is 
being used to direct passengers to avoid crowds. By doing so 
operators can mitigate transmission of virus along with addi-
tionally providing real time occupancy level on the trains. 
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Summary
Public transportation is largely affected by covid-19 in 
all studied countries. There is no significant difference in 
passenger trends between urban commuting and inter-
regional trains. This unprecedented decline in passenger 
numbers has been caused by various concerns pertaining 
to transmissions of virus in trains and crowds, restriction 
of movement and a changed working pattern. Accord-
ing to the World Economic Forum, public transport will 
most probably not see a return of passenger numbers to 
pre-pandemic levels before 2022. Some of the contrib-
uting factors are the occurrence of subsequent waves of 
pandemic as well as a lack of vaccine. However, the stud-
ies we have found do not support the commonly spread 
recommendation to avoid public transportation as an effi-
cient means to reduce COVID-19 spreading.

It may therefore be worthwhile for Public Transport 
Authorities and operators to start announcing the facts on 
the small risks actually proven.

Still, in order to regain trust and adjust to a new normal 
operators and infrastructure owners will need to have 
endurance. It will require them to identify:

• Spatial proximity
• Travel duration
• Air distribution system
• Mask usage 

Research has found that the virus is mainly transmitted by 
inhaling infectious respiratory droplets which are gener-
ated when someone talks, coughs, or sneezes. It has been 
observed that the behavioral patterns of commuters in 
some countries have proved instrumental in keeping the 
transmission rate low in public transport. For example, in 
Japan and France commuters indulge in less conversations 
in public transport and are habitual of wearing masks.
  
In order for the operators and infrastructure owners to be 
successful in their endeavors, we have summarized some 
key factors and technologies that are currently being used  
in different parts of the world.

We have identified three broad parts of the journey which 
operators can focus on: Stations & platforms, Trains and 
Passenger communication. There are specific focus areas 
in each part and multiple enablers to cater to these. Each 
region’s operators and infrastructure owners may have 
local procedures, available resources and capabilities 
according to which they can adopt suitable initiatives. 
Below is a mapping of the initiatives discussed in this 
paper and the areas addressed which can be elevated to 
prepare effectively for the ‘new normal’: 

  Part of operations   Focus areas   Enablers

At the Stations Social distance Real time analysis of passenger movement 
Prediction of hotspots
Passenger communication about less crowded stations
Platform markings
Lower prices in off-peak hour periods

Hygiene and cleanliness UV sanitation for handrails
Sanitation points
PPE Vending machines
Mandatory mask wearing
Mask distribution
Contactless ticketing
Running longer trains and at higher frequency to reduce crowding
Lower prices in off-peak hour periods

In the trains Social distance Real time analysis of passenger movement in railcars
Passenger communication about less crowded trains
Increased train dwell time

Ventilation & air distribution Some Ionization systems*
Increased air exchange rate
Optimized airflow patterns
Higher efficiency filters
Electrical grid in addition to standard air filters
Ultraviolet (UV-C) light source inside the HVAC unit* 

Hygiene and cleanliness PPE & sanitizer dispensers
Mandatory mask wearing
Hands free amenities
Copper-coated handrails and latches

Passenger communication Service updates o Dedicated webpages
o Short Videos
o Social media posts
o Mobile applications

•   Digital nudging
•   Mobile apps
•   Chatbots
•   Platform screens
•   Websites
•   Social media platforms
•   QR code scanning inside trains

o Physical nudging
•  Stickers
•  Posters
•  Extra staff at stations

Trip planning

* Ionization / UV-light systems are not appropriate in all applications and agencies should be educated of the limitations of their claims 
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Sources

Changing dynamics of public transport  
– impact of COVID-19 

WHO – Novel Coronavirus 2019
https://www.who.int/emergencies/diseases/novel-coronavi-
rus-2019

Current state of public transport  
ridership and  movement

Moovit Public Transit Index
www.moovit.com

Hindustan Times: Canada at risk of another lockdown as corona-
virus cases surge
https://www.hindustantimes.com/world-news/cana-
da-at-risk-of-another-lockdown-as-coronavirus-cases-surge/
story-FoG72mw5HPAoGGjt2YRVXK.html

CBC: Quebec Covid-19 lockdown freedom balance
https://www.cbc.ca/news/canada/montreal/quebec-cov-
id-19-lockdown-freedom-balance-1.5764317

The Telegraph: UK lockdown three 3-tier rules restrictions 
https://www.telegraph.co.uk/news/2020/10/22/uk-lockdown-
three-3-tier-rules-restrictions/

Bloomberg: Australia’s virus state eases lockdown as case num-
bers fall
https://www.bloomberg.com/news/articles/2020-10-18/australia-
s-virus-state-eases-lockdown-as-case-numbers-fall

Voice of America: Australia gradually eases its toughest Covid-19 
lockdown Melbourne 
https://www.voanews.com/covid-19-pandemic/australia-gradual-
ly-eases-its-toughest-covid-19-lockdown-melbourne

The Times of India: Hong Kong eases social distancing measures 
after number of infections decline
https://timesofindia.indiatimes.com/world/china/
hong-kong-eases-social-distancing-measures-after-num-
ber-of-infections-decline/articleshow/78769398.cms

US News: S. Korea Reports 97 New Coronavirus Cases
https://www.usnews.com/news/business/articles/2020-10-11/the-
latest-indias-virus-cases-top-7-million-soon-past-us

New York Times: Interactive map showing current state of US 
states 
https://www.nytimes.com/interactive/2020/us/states-reo-
pen-map-coronavirus.html

The Times: Sweden draws up coronavirus lockdown advice to 
tackle hotspots
https://www.thetimes.co.uk/article/sweden-draws-up-coronavi-
rus-lockdown-advice-to-tackle-hotspots-lmk66qhfs

Business Insider: Sweden is moving away from its no lockdown 
strategy and preparing strict new rules amid rising coronavirus 
cases
https://www.businessinsider.in/international/news/sweden-
is-moving-away-from-its-no-lockdown-strategy-and-prepar-
ing-strict-new-rules-amid-rising-coronavirus-cases/article-
show/78735547.cms

India Today: Covid-19 lockdown returns in Europe while India 
unlocks further
https://www.indiatoday.in/world/story/covid19-lock-
down-returns-in-europe-while-india-unlocks-fur-
ther-1728625-2020-10-05

Impact of COVID-19 on city and  
intercity/interregional public transportation 

Indian railways
https://indianrailways.gov.in/railwayboard/view_section.jsp?lang=
0&id=0,1,304,366,554,1361

Transport for NSW: Public Transport Patronage - Monthly Com-
parison
https://www.transport.nsw.gov.au/data-and-research/passen-
ger-travel/public-transport-patronage/public-transport-patron-
age-monthly

Statistics Canada: Urban public transit, July 2020
https://www150.statcan.gc.ca/n1/daily-quotidien/200930/
dq200930d-eng.htm

Via Rail Q2 2020 report
https://media.viarail.ca/sites/default/files/publications/VI-
ARAIL_2020Q2REPORT_EN.pdf

Hong Kong MTR: Patronage updates
https://www.mtr.com.hk/en/corporate/investor/patronage.php

Government UK: Transport use during the coronavirus (COV-
ID-19) pandemic
https://www.gov.uk/government/statistics/transport-use-dur-
ing-the-coronavirus-covid-19-pandemic

American Public Transportation Association: public transporta-
tion ridership report
https://www.apta.com/wp-content/uploads/2020-Q2-Rider-
ship-APTA.pdf

Amtrak’s monthly performance reports
https://www.amtrak.com/reports-documents

WEF - Here’s how to make public transport safer during COV-
ID-19
https://www.weforum.org/agenda/2020/07/masks-subway-dis-
infectant-how-to-make-commuters-feel-safe-after-covid-19/

Scientific American: There Is Little Evidence That Mass Transit 
Poses a Risk of Coronavirus Outbreaks
https://www.scientificamerican.com/article/there-is-little-evi-
dence-that-mass-transit-poses-a-risk-of-coronavirus-outbreaks/

The New York Times: With Over Two Dozen Deaths, London Bus 
Drivers Fear Coronavirus Risk
https://www.nytimes.com/2020/05/02/world/europe/coronavi-
rus-london-buses.html

The City: NYC Subway Crews Hit Hardest by Coronavirus, MTA 
Numbers Show
https://www.thecity.nyc/2020/6/1/21277407/nyc-subway-crews-
hit-hardest-by-coronavirus-pandemic-mta-numbers-show

Assessing the risks of public transport

The risk of COVID-19 transmission in train passengers: an epide-
miological and modelling study
https://www.researchgate.net/profile/Shengjie_Lai/publi-
cation/343205201_The_risk_of_COVID-19_transmission_in_
train_passengers_an_epidemiological_and_modelling_study/
links/5f21d49b299bf13404925b69/The-risk-of-COVID-19-trans-
mission-in-train-passengers-an-epidemiological-and-model-
ling-study.pdf?origin=publication_detail

RSSB: Rail still safer than road during Covid-19
https://www.rssb.co.uk/what-we-do/Insights-and-News/News/
Rail-still-safer-than-road-during-Covid-19

Preliminary Implications of Covid-19 on long-distance traffic of 
Deutsche Bahn
https://www.researchgate.net/profile/Philipp_Nagl2/pub-
lication/342353367_Preliminary_Implications_of_COV-
ID-19_on_Long-_Distance_Traffic_of_Deutsche_Bahn/
links/5ef45a844585153fb1b3cbc8d/Preliminary-Implications-of-
COVID-19-on-Long-Distance-Traffic-of-Deutsche-Bahn.pdf?orig-
in=publication_detail

APTA: Public Transit and COVID-19 Pandemic:  Global Research 
and Best Practices
https://www.apta.com/wp-content/uploads/APTA_Covid_Best_
Practices_09.29.2020.pdf

How clean is the air on planes? 
https://www.nationalgeographic.com/travel/2020/08/how-clean-
is-the-air-on-your-airplane-coronavirus-cvd/

(In pre-publication) Subway Ridership, Crowding or Population 
Density: Determinants of COVID-19 Infection Rates in New York 
City 

Reducing transmission of SARS-CoV-2
https://science.sciencemag.org/content/368/6498/1422

Restarting services
TTI: Transit and social distancing – three ways operators can make 
it work
https://www.traffictechnologytoday.com/features/feature-transit-
and-social-distancing-three-ways-operators-can-make-it-work.
html

TFL Trial UV Technology to Curb Spread of Coronavirus on Public 
Transport
https://remoracleaning.com/tfl-trial-uv-technology-to-curb-
spread-of-coronavirus-on-public-transport/

WHITE PAPER: How AI and IoT can reshape public transit in the 
Covid era
https://www.traffictechnologytoday.com/features/white-paper-
how-ai-and-iot-can-reshape-public-transit-in-the-covid-era.html

APTA: Public Transit and COVID-19 Pandemic:  Global Research 
and Best Practices
https://www.apta.com/wp-content/uploads/APTA_Covid_Best_
Practices_09.29.2020.pdf

Global Railway review: OpenSpace to adapt use of real-time pas-
senger movement system for COVID-19 support
https://www.globalrailwayreview.com/news/99112/opens-
pace-adapt-real-time-passenger-movement-system-covid-19/

Veovo
https://veovo.com/social-distancing-transit/

Hindustan Times: Metro trains to have contactless ticketing to curb 
Covid-19 spread
https://www.hindustantimes.com/india-news/metro-trains-to-
have-contactless-ticketing-to-curb-covid-spread/story-jf0Lq9ex-
qKLQVUBtxFNC3L.html

UITP: New EU-funded application CO-APS aims to reduce spread of 
COVID-19 in public transport
https://www.uitp.org/news/new-eu-funded-application-co-aps-
aims-to-reduce-spread-of-covid-19-in-public-transport/

National Center for Biotechnology Information, US National Library 
of Medicine: How can airborne transmission of COVID-19 indoors be 
minimised?
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7250761/

Railway Gazette: Crowdsourcing train loadings to support social 
distancing
https://www.railwaygazette.com/uk/crowdsourcing-train-load-
ings-to-support-social-distancing/56865.article

Railway Gazette: Alerting passengers to busy trains and stations 
before leaving home
https://www.railwaygazette.com/uk/alerting-passengers-to-busy-
trains-and-stations-before-leaving-home/56686.article

Mass Transit Mag: MTA Metro-North launches in-system PPE vend-
ing machines
https://www.masstransitmag.com/safety-security/safety-ser-
vices-products/press-release/21145883/mta-metronorth-rail-
road-mta-metronorth-launches-insystem-ppe-vending-machines

Metrolinx: Metrolinx launches new vending machines dispensing 
face coverings and other safety products
https://blog.metrolinx.com/2020/09/09/metrolinx-launches-new-
vending-machines-dispensing-face-masks-and-other-safety-prod-
ucts/

Streetsblog SF: AC Transit Rolls Out Free PPE
https://sf.streetsblog.org/2020/09/14/ac-transit-rolls-out-free-ppe/

India Today: Railways rolls out specially designed train coaches for 
post-COVID travel
https://cmsifyassets-1290.kxcdn.com/pla-production/uploads/as-
set/925/attachment/indiatoday-in-india-story-railways-rolls-out-spe-
cially-designed-train-coaches-for-post-covid-travel.pdf

The Hindu: New normal in AC trains, breathe in OT like fresh air
https://www.thehindu.com/news/national/new-normal-in-ac-trains-
breathe-in-ot-like-fresh-air/article31938349.ece

Newsday: LIRR officials promise major advance in air-purifying 
technology
https://www.newsday.com/long-island/transportation/lirr-hvac-sys-
tem-covid19-1.50032562

Ventilation on BART: What you need to know about airflow and 
more
https://www.bart.gov/news/articles/2020/news20200813

Traffic Technology Today: Transit and social distancing – three ways 
operators can make it work
https://www.traffictechnologytoday.com/features/feature-transit-
and-social-distancing-three-ways-operators-can-make-it-work.html
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