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A B S T R A C T   

The novel coronavirus 2019 (COVID-19) outbreak has had wide-reaching and unprecedented impacts on the 
transport sector worldwide. At present, there is no globally agreed timeframe for when this pandemic will end. 
The current and near-future potential impacts must be addressed in a relatively comprehensive and seamless 
way. The present study proposed a PASS (P: Prepare–Protect–Provide; A: Avoid–Adjust; S: Shift–Share; S: Sub
stitute–Stop) approach for policymaking that accounts for COVID-19 and future public health threats. The PASS 
approach was illustrated conceptually, and then policy measures were recommended by referring to the past and 
ongoing best practices. Policymaking challenges and research issues were discussed.   

1. Introduction 

The outbreak of the novel coronavirus disease of 2019/2020 
(COVID-19) has resulted in still-increasing numbers of infections and 
deaths worldwide. As of September 21, the total numbers of confirmed 
infections and deaths reached 25,757,780 and 875,185 persons, 
respectively, with the former still showing an upward trend. The 
countries that are the most impacted have changed from China to Eu
ropean countries, and then the USA over time. Meanwhile, infections 
and deaths in Brazil, India, and Russia have grown more serious as 
recently as August. This virus will not disappear and may even resurge 
over time. It is therefore necessary to prepare for the coming “new 
normal” (Albani, 2020; Pantuliano, 2020; Park, 2020; Tzannatos, 2020). 

According to an expert survey by the World Conference on Transport 
Research Society (WCTRS) COVID-19 Task Force (Zhang et al., 2020), 
governments have been implementing various countermeasures, 
including very strict lockdown measures and prohibition of some 
out-of-home activities (e.g., schools, offices, gatherings, eating out). A 
little over half of the experts surveyed (54.6%) reported that in the town 
or city where they were living, the number of passengers boarding 
public transport vehicles was restricted, and 22.2% of the experts 
observed online bookings for use of public transport during the 
pandemic. About one-third (27.8%) of experts observed that monetary 
compensation had been given to transport and logistics firms suffering 
from economic losses as a measure to address the impacts of the 

COVID-19 pandemic. 
Impacts of COVID-19 on the transport sector and corresponding 

measures have been widely investigated by many researchers and or
ganizations (e.g., aviation [IATA, 2020a; ICAO, 2020], maritime trans
port [McCauley et al., 2020; Teoh, 2020], railway [Citroen, 2020; Das, 
2020], and urban transport [EIT, 2020a,b]). However, scientifically 
sound methodologies that are suitable for making policy decisions that 
can address the current COVID-19 and future public health pandemics 
are lacking. Therefore, the present study conducted an initial attempt at 
exploring how to make policy decisions that can address the current 
COVID-19 and future pandemics, in a relatively comprehensive and 
seamless manner, by reflecting on the roles of governments, firms, and 
citizens. 

In the context of public health, Evans (1975) and Weinberger (1975) 
illustrated the activities, responsibilities, and roles of local, state, and 
federal public health agencies, in terms of effectiveness of the health 
care system, development of human resources, delivery of care services, 
and promotion of research and development. Jochelson (2006) also 
emphasized the use of taxation, bans, regulations, and education, 
whereas Cho (2017) further pointed out the importance of preparedness 
capabilities for local governments. Adshead and Thorpe (2007) sug
gested paying more attention to the key role of people in shaping soci
ety, roles of mass media in driving forward the debate that creates the 
will for change, and the involvement of society at large in promoting, 
protecting, and developing public health. During the COVID-19 
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pandemic, insufficient consideration paid to all stakeholders in decision 
making has resulted in serious reputational and financial repercussions 
(De Longevialle and Wilkins, 2020). The National Academies of Sci
ences, Engineering, and Medicine (2014) stated that transportation or
ganizations are a part of pandemic planning and response system; they 
emphasized the roles of these organizations in keeping proper and 
effective relationships with all stakeholders (related to local public 
service agencies, emergency management, public health, suppliers and 
vendors, and end users), via situational awareness and analysis, infor
mation sharing and monitoring (e.g., rapid response to rumors), iden
tification of essential transportation functions, and participation in 
pandemic planning, as well as the resulting good decisions. 

The transport sector has responded to the current pandemic in 
various ways, such as shifting car production to make respirators, 
turning high-speed trains into rolling hospitals, supporting medical 
professionals by grounding airline cabin crew with first-responder 
training, offering free transport to patients and medical staff, and 
delivering food to vulnerable citizens by taxis and ride-sharing services 
(Kim, 2020). In fighting against COVID-19 and future pandemics, it is 
useful to group the transport sector by travel mode: airline, inter-city 
railway, subway, streetcar, bus, taxi, and truck, and others. Transport 
services are run by firms, which are either privately owned, government 
owned, or jointly owned based on public–private partnership. In 
different countries, the relationships (observed via regulations, sub
sidies, and supervision: e.g., public transport firms receive more sub
sidies in the USA and Europe than in Japan [Ministry of Land, 
Infrastructure, Transport and Tourism, Japan, 2014]) between transport 
firms and the government are not the same, either. These differences 
have led to different impacts of COVID-19 on the transport sector (EBP, 
2020; European Commission, 2020a; Lawrence and Granath, 2020) and 
affected the ways of pandemic management interventions (Our World 
Data, 2020; TUMI, 2020) across countries. 

Within each mode, governments, firms and citizens may have a 
different role in addressing the issues of COVID-19 and future pan
demics, although modes may overlap in some cases. First, both freight 
and passenger transport may involve the use of two or more modes from 
origin to destination. Second, transport is a derived demand from ac
tivity participation (including both private and business/organization 
activities). In the case of passenger transport, travel party and face-to- 
face communication intensity (number of members meeting/gathering 
at destination, closeness between members, and duration of meeting/ 
gathering) at the destination are additional risk factors. Thus, infection 
risks in the transport sector are multi-faceted because trip chaining, 
activity chaining, and interpersonal interactions are involved. Inter
personal interactions indicate not only face-to-face communication 
contacts but also decision-making interactions between persons (e.g., 
employee and employer, school-age children and their parents, people 
conducting business meetings, and party hosts and participants). 
Therefore, seamless measures to prevent/mitigate infection risks should 
be made with respect to each stakeholder by reflecting multiple activity 
and travel behaviors, connections across travel modes, and interactions 
across stakeholders in a comprehensive manner. 

In the remaining part of this article, first, a PASS (P: Prepar
e–Protect–Provide; A: Avoid–Adjust; S: Shift–Share; S: Substitute–Stop) 
approach is discussed conceptually. Second, policy measures are rec
ommended by referring to past and current best practices. Finally, pol
icymaking challenges and research issues are extensively discussed. 

2. PASS approach for policymaking for addressing pandemics: 
conceptual illustration 

Here, a PASS approach is proposed for systematically designing 
policies that address concerns during COVID-19 and future pandemics 
(Fig. 1). 

The present study did not purposely name this approach. Rather, it 
was initially named after a review of railway transport policy measures 

for addressing COVID-19 in Japan that revealed a way for it to be 
generalized. The Ministry of Land, Infrastructure, Transport and 
Tourism of Japan (2020) reported taking railway transport policy 
measures stepwise. The central government requested railway operators 
to protect employees and users by wearing masks, washing hands, 
installing antiseptic solution dispensers, and monitoring the body tem
perature of employees. Next, the government requested railway opera
tors to encourage transit users to choose telework (i.e., avoid trip 
making) or staggered commuting (i.e., shift departure time for 
commuting). Further, people were requested to stop making unnec
essary or non-urgent trips after a state of emergency was declared 
nationwide on April 16, 2020. After observing other good practices and 
thinking in a systematic way, the present author found that the above 
PASS can be generalized. 

Regarding transport measures that address COVID-19, TUMI (2020) 
attempted to arrange them within an existing sustainable urban trans
port framework: Avoid-Shift-Improve (ASI). However, the PASS 
approach is more systematic and seamless than the ASI framework. To 
the author’s best knowledge, no other integrated frameworks have been 
proposed. In principle, the proposal of the PASS approach is in line with 
general system theory proposed by von Bertalanffy in the 1940s, which 
states that a system is a complex of interacting elements and the whole is 
more than the sum of its parts (Von Bertalanffy et al., 1995). The PASS 
approach argues that policy measures that address COVID-19 comprise a 
system composed of four major policy categories, namely, P, A, S, and S, 
which are not independent of one another in mitigating/preventing the 
spread of COVID-19. 

2.1. P: Prepare–Protect–Provide 

The most important concern is to prepare well for pandemics. 
Considering that transport services are provided by firms, different firms 
can be expected to compete in their response to COVID-19, via differ
entiation measures. However, because of the various unknowns 
regarding COVID-19 and the resulting inability of firms to deal with it 
properly, market failures may occur. For example, continuing service 
operation owing to an underestimation of infection risks may enable the 
spread of COVID-19 through transporting infected passengers. Mean
while, stopping service operation based on an overestimation of infec
tion risks obviously leads to losses in operation revenues and the 
resulting economic and social losses associated with the lack of transport 
for essential workers who maintain essential social functions. Thus, the 
government should take the lead, considering its special role in society. 
Providing public goods and handling externalities are essential roles of 
governments (The Library of Economics and Liberty, 2020). COVID-19 
and other public health threats are a kind of externality that is caused 
by various interactions between human beings and the environment. 
The current pandemic cannot be handled only by the private sector and 
citizens. Governments should play a key role in fighting it. The same is 
true for future pandemics. As general emergency management 
(including pandemics), the National Academies of Sciences, Engineer
ing, and Medicine (2019) emphasized that transportation agencies are 
required to address the following eight major challenges: (1) higher 
expectations and lower tolerance, (2) increased risks from various haz
ards and threats, (3) cyber risks, (4) use of important transportation 
resources, (5) multimodal responses to emergency, (6) use of smart 

Fig. 1. PASS approach for policymaking for addressing COVID-19 and 
future pandemics. 
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technologies, (7) systematic management (of communication, equip
ment, facilities, personnel, procedures, and processes), and (8) safe and 
secure movement of people and goods. Industrial experiences during the 
current pandemic suggest the essential role of governments in making 
immediate responses, recovering from the pandemic and rebuilding the 
society, and optimizing for the new normal (Paydos, 2020). With pre
paredness by the government in place, transport operators can prepare 
well within the governmental framework of preparedness. Preparedness 
by transport operators can be forced (e.g., stipulated by regulations) or 
voluntary (e.g., out of a sense of professional obligation or social 
responsibility). 

These preparations should be communicated to transport users to 
encourage or require their preparedness. The above preparedness may 
further include at least two steps: preparations before a pandemic starts 
in a country/region, and preparations before the pandemic starts in a 
city/town of the country/region. Planning should be positioned on top 
of preparedness, from a long-term perspective. Since the four-step pro
cedure (Deutsch, 2014) was proposed in the USA in the 1950s, scientific 
evidence-based transportation planning has become standard practice in 
many countries. In responding to pandemics, a great challenge is in 
connecting public health, transportation planning, and urban planning 
from an interdisciplinary perspective (Ahmed et al., 2020; Giles-Corti 
et al., 2016; Moatti, 2020). 

The most important role for governments is to protect citizens and 
firms. The second most important role is to provide public goods and 
services that cannot be provided by individuals or firms (Slaughter, 
2020). Therefore, when a pandemic occurs, governments must first 
protect both transport users and operators, based on the above prepa
rations. Such protection will allow our society and the economy to run as 
close to usual as possible, before the pandemic becomes very serious. 
Even for the current COVID-19 pandemic, people have fallen victim to 
fake and unreliable information on the virus, its impacts, and the rele
vant countermeasures. Therefore, it is important and necessary to pro
vide reliable information in a timely manner via organizations in charge 
of the management of such information. Governments should protect 
both transport users and operators from fake and unreliable informa
tion. For the current pandemic, a study in Japan revealed that poor 
communication between governments and the public may have been 
associated with the spread of COVID-19 in its early stages (Zhang, 
2020). Communications for fighting against COVID-19 and other public 
health threats are a complex system, consisting of not only various 
stakeholders but also interrelated phenomenal elements (e.g., lifestyles 
vs. behavioral changes, health vs. mobility, employment vs. transport, 
tourism vs. regional economy, physical distancing vs. social exclusion). 
Better and effective communications need reliable and convincing in
formation supported by scientific evidence. Better preparation and 
protection requires better financial support provided by governments 
and other stakeholders. Thus, preparation, protection, and provision are 
three interconnected elements. 

2.2. A: Avoid–Adjust 

Because of various unknowns on a virus in the early stages of a 
pandemic, avoidance, an adaptive response among individuals to 
environmental challenges (Oitzl, 2007), should be regarded as the most 
important among all measures taken after the occurrence of the 
pandemic. This is partially in line with the report of Vale and Jardine 
(2017), who stated that infection avoidance behaviors are the first line 
of defense against pathogens. Avoidance allows transport users to keep 
away from the virus and transport operators to prevent transport users 
from being infected when using transport services (e.g., operators 
should avoid operating crowded vehicles and users should avoid talking 
without wearing masks and talking loudly). Avoidance is also applied to 
governments; for example, governments should avoid making unstable 
policy decisions, providing inconsistent information, and behaving in 
contradiction to their instructions to the public (e.g., not wearing masks 

even though the public are requested to wear them). To make avoidance 
work effectively, governments should make proper regulations before a 
pandemic occurs. Such regulations would allow governments to regulate 
transport operators, for example, to avoid operating crowded transport 
services and allow transport operators to require transport users to wear 
masks. Government officers’ and other decision makers’ behaviors 
under pandemics must be regulated, for example, via guidelines (what 
people should and should not do) with strict punishment for violations. 
As for avoidance, people may enjoy a temporary sense of relief in the 
short term; however, avoidance may also lead to increased anxiety (Star, 
2020) and social exclusion (He et al., 2020; Wang et al., 2020) in the 
long-term. Thus, careful attention should be paid to the design of such 
avoidance-oriented policy measures. 

When encountering public health threats, people tend to adjust their 
behaviors to reduce infection risks. For example, Rudisill et al. (2012) 
reported on such behavioral adjustments to the avian flu in Europe in 
2006 and found that knowledge about and proximity to avian flu risks 
are influential to behavioral adjustments. While keeping avoidance, 
transport users need to adjust their activities and schedules as well as 
trip timings to reduce opportunities of being infected or transmitting 
virus to others. Transport operators need to adjust their operation tasks 
and services in ways appropriate to the pandemic situation. More 
importantly, governments need to make adjustments across de
partments and across sectors for taking and implementing more effective 
policy measures for addressing the pandemic. It is not easy to design 
optimal policies, especially when multiple sectors/departments are 
involved. Thus, sectoral adjustments or policy adjustments (e.g., Usui, 
1996; Abou-Chadi et al., 2020) become important. Addressing the 
pandemic needs both interdisciplinary insights and cross-sectoral 
collaboration. To this end, governmental adjustments are crucial. Mea
sures prepared before the pandemic may also need adjustments, 
depending on whether and how much the new virus behaves with 
respect to the expectations. 

2.3. S: Shift–Share 

The current pandemic has dramatically changed the way that eco
nomic and social systems run. In other words, economic and social 
systems have to run “in a discontinuous manner with threshold shifts (i. 
e., bifurcations)” (Benight et al., 2018) from the present equilibrium 
state. Systems thus need to shift to a new equilibrium state, and stake
holders need to make behavioral shifts, where painstaking efforts are 
required. Shifting indicates a nonlinear change from one state to a 
different one. Specifically, people who have to make trips need to shift 
their modes to reduce their infection risk (e.g., from public transport to 
car or active transport mode). Modal shift may also occur owing to 
unemployment or loss of income during the pandemic, which could limit 
the ability to buy/lease a vehicle. Meanwhile, measures for addressing 
the pandemic need collective decisions and actions. Sharing of infor
mation and resources is critical to collective decisions and actions, 
because such sharing can fill knowledge gaps and further enhance the 
feasibility and transparency of collective decisions and actions. In 
addition, trip makers need to pay attention to space sharing with others 
during their use of public transport. Because of the need to avoid, 
adjust, and shift, people need to think about sharing their job re
sponsibilities with others to prepare for the next set of actions (i.e., 
substitute and stop). To make protection measures work effectively, 
transport users may have to share their health information, such as 
during air travel. 

Meanwhile, based on preparedness plans, transport operators need 
to shift to the appropriate operation system for the duration of pan
demics. Governments need to shift from business-as-usual governance 
to pandemic-sensitive governance. In other words, governments are 
required to concentrate their efforts on the pandemic by involving all 
stakeholders. Public transport operators should also impose regulations 
on space sharing to prevent infections from spreading. Different 
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transport operators may have to share their operational resources (e.g., 
staff, vehicles, and infection information) to survive the pandemic, given 
the potential staff absences (e.g., if infected or quarantining) or lack of 
vehicles (e.g., if they need to take them out of service for longer than 
normal to disinfect). As such, the sharing of information on infected 
passengers and staff is also crucial. Governments may need to promote a 
shared economy under pandemics to address issues of undersupply and 
resource shortages, such as by deregulating or temporarily amending 
laws. Governmental departments may also need to share their human 
resources to address effectively and efficiently all pandemic issues. 

2.4. S: Substitute–Stop 

When the pandemic becomes more serious, people must substitute 
or stop activities involving trips. Substitution–stop measures may 
involve serious ethical, legal, and even human rights issues. Therefore, 
governments must take the lead to make regulations that allow or force 
transport operators to stop service operations. Such regulations or en
forcements should be well supported by proper protection measures. 
Subsequently, transport operators can judge whether and how to stop 
operation of their services. During the COVID-19 pandemic, the public 
has witnessed high-level political posturing and bickering, which wasted 
valuable time and detracted attention from efforts to fight the pandemic. 
Governments need to substitute face-to-face governmental procedures 
with online ones. Substitution between transport modes may also be 
needed, such as in the case of a lack of vehicles owning to the need for 
more thorough disinfection procedures. 

2.5. Summary 

The PASS approach targets transport users and operators (or service 
providers) as well as governments. Although this PASS approach is 
crucial for successful transport measures amid pandemics, its imple
mentation may bring about various negative impacts on these groups 
and possibly society at large. To address this, governments and transport 
operators must implement proper protection measures (e.g., economic 
and institutional). The final preparation is also important: after a 
pandemic, society should not forget to prepare for future pandemics. To 
avoid unnecessary economic losses and social disorders, policymakers 
may take measures from these four angles (i.e., P, A, S, and S) in 
sequence or step wise, as seen in the railway transport policies for 
addressing COVID-19 in Japan. However, P, A, S, and S do not need to be 
implemented in sequence. For example, different people and operators 
may adopt different P, A, S, and S, in their own ways, simultaneously, to 
mitigate the impacts of a pandemic in a comprehensive and seamless 
manner. P, A, S, and S, as implemented by different stakeholders, are not 
independent of one another, in terms of the effects on mitigating the 
spread of infections. In other words, two or more of these four elements 
display synergistic and complementary effects. The effects will depend 
on how to implement each of P, A, S, and S via various policy in
struments. However, the implementation is not costless. Considering 
that COVID-19 as well as other public health threats are a threat to 
everybody (i.e., a “public bad”), governments should collaborate with 
various funding bodies to take the initiatives in the fight against pan
demics with sufficient funding support. For example, European Com
mission (2020b) summarized a series of financial instruments. 

The implementation of policy instruments usually encounters 
various barriers. For example, Maqbool and Khan (2020) identified ten 
barriers to the implementation of public health and social measures for 
preventing the spread of COVID-19: poor safety culture, public stigma
tization, and eight lacks (of safety commitment from the public, 
administrative commitment and support, strict enforcement of regula
tions, resources, medical facilities, door-to-door services during quar
antine, proper communication, and government policies to ensure the 
implementation of various measures). Similar types of barriers can be 
found in the transport sector. Meanwhile, the following mental barriers 

cannot be neglected: local government’s wait-and-see attitude because 
of pandemic-related inexperience, absence of guidelines for the trans
port sector, and fear over the responsibility to make active and pre
ventive measures; people’s unwillingness to cooperate because of 
various burdens caused by behavioral modifications, concerns about 
privacy, and trust in government and/or transport operators; and 
transport operators’ unwillingness to take stricter measures (e.g., 
ridership control) because of concerns over losses in operation revenues. 

3. Policy recommendations based on PASS approach 

COVID-19 is often compared with the 1918 Spanish Flu, which 
occurred a century ago. Modern transportation has been pointed out as 
having contributed to the rapid and extensive spread of the Spanish Flu 
worldwide by transporting infected crews and passengers of ships and 
trains; indeed, outbreaks spread along major transportation routes (Af
rica Center for Strategic Studies, 2020; Colvin and McLaughlin, 2020; 
Killingray, 2003; Rodrigue et al., 2020; Taubenberger and Morens, 
2006). As for lessons from the 1918 Spanish Flu, Soper (1919) published 
a paper in Science and pointed out the following.  

[1] People do not appreciate the risks they run.  
[2] In line with human nature, a person who thinks they have only a 

slight cold is seldom willing to shut themselves up in rigid 
isolation as a means of protecting others.  

[3] The disease may be transmissible before the patient is aware that 
they are infected. 

Soper further cited the following 12 rules that were recommended at 
that time. All these recommendations are also applicable to the current 
pandemic.  

[1] Avoid needless crowding; influenza is a crowd disease.  
[2] Smother your coughs and sneezes; others do not want the germs 

you would throw away.  
[3] Your nose, not your mouth, is for breathing; get the habit.  
[4] Remember the three C’s: a clean mouth, clean skin, and clean 

clothes.  
[5] Try to keep cool when you walk and warm when you ride and 

sleep.  
[6] Open the windows always at home at night and at the office when 

practicable.  
[7] Food will win the war if you give it a chance; help your body by 

choosing and chewing your food well.  
[8] Your fate may be in your own hands; wash your hands before 

eating.  
[9] Don’t let the waste products of digestion accumulate; drink a 

glass or two of water on getting up.  
[10] Don’t use a napkin, towel, spoon, fork, glass, or cup that has been 

used by another person and not washed.  
[11] Avoid tight clothes, tight shoes, tight gloves; seek to make nature 

your ally, not your prisoner.  
[12] When the air is pure, breathe all of it that you can; breathe 

deeply. 

During the Spanish Flu pandemic, the number of passengers on 
public transport was limited; however, the limitation was not very 
effective (Martini et al., 2019). Probably reflecting the development 
level of science, Soper noted that the experience during the Spanish flu 
suggests that “it is not desirable to close theaters, churches and schools 
unless public opinion emphatically demands it. It is not desirable to 
make the general wearing of masks compulsory. Patients should not be 
masked except when traveling from one point to another – they need 
air.” The present author has no intention to criticize Soper. Rather, the 
author argues that, as can be seen from the current pandemic, science 
has its own limitations when a new phenomenon suddenly appears, even 
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though it is also evident that science can progress very rapidly in times of 
crises. 

Here, the author attempts to apply the above PASS approach to make 
policy recommendations for addressing the ongoing COVID-19 
pandemic and future pandemics in a relatively comprehensive and 
seamless manner. 

3.1. “P: Prepare–Protect–Provide” policy measures 

3.1.1. “Prepare” 
The most critical question when fighting public health threats is this: 

What should governments prepare for? First, governments must prepare 
pandemics-driven mindsets by better learning lessons from history (e.g., 
Amster, 2020; King, 2020). Similar public health crises have repeatedly 
occurred in recent human history, including pandemics such as the 1918 
Spanish Flu. Recent examples include the Ebola outbreak in 2019, the 
Ebola hemorrhagic fever outbreak in 2014, the H1N1 influenza virus in 
2009, the 2005–2016 Zika fever, and SARS in 2003. The damage 
brought by COVID-19 suggests that historical lessons have not been 
learned well. For the current COVID-19 pandemic, while some countries 
are suffering from heavy losses (losing many lives and observing a rapid 
increase in cases), why are other countries simply waiting and watch
ing? In this era of globalization, airlines can transport infected passen
gers from one side of the world to the other within a day. In a 
metropolitan area, railways can transport infected passengers from a 
suburban area to the city center within an hour. Even with no guidelines 
or contingency plans, the developed countries could have been more 
prepared given current advanced technologies. There are various rea
sons for such an inaction. For one, those countries with an unexpectedly 
rapid increase in infections surely underestimated the severity of 
COVID-19. Thus, it is extremely important for these countries to make 
use of their lessons to help mitigate the spread of COVID-19 in countries 
with similar growth of infections. The above arguments are closely 
related to the capacity building of society, consisting of governments, 
firms, and citizens. Following the DPSIR + C approach (Zhang, 2018), to 
enhance the capacity (C) of society, each stakeholder should properly 
understand the driving forces (D) of the current pandemic and the 
resulting pressures (P) leading to the spread of the pandemic, the states 
(S) of the pandemic (both confirmed/unconfirmed infections and 
deaths), and impacts (I) on the economy, society, and people’s daily 
lives. Without a strong understanding of the above D-P-S-I elements, 
society may be unable to respond (R) effectively to the pandemic. 
Without sufficient capacity, responses (e.g., laws and regulations, eco
nomics measures, technological development, enlightenments) cannot 
be realized either. Thus, it is extremely important to enhance the ca
pacity of each stakeholder and of society as a whole. To maximize the 
capacity of society, the government must create a cross-sectoral orga
nization tasked to work on preparations for future pandemics and during 
a pandemic, by involving experts and transport operators. Such an or
ganization body could allow for and facilitate effective communication 
across sectors, with reference to all PASS-based measures. 

Second, legal and regulatory preparations (or institutional design) 
should be given top priority to ensure that various during/after- 
pandemic measures work, with strong support from various social cap
itals. The absence of rules or inadequate/weak/inconsistent rules will 
become bottlenecks to the smooth implementation of pandemic mea
sures. For example, during pandemics, emergency goods and services 
must be delivered via transport systems, and some portions of the 
transport demand must be met, even in the case of lockdowns. Gov
ernments need to prepare relevant laws and regulations for ensuring the 
smooth delivery of emergency goods and services by involving various 
stakeholders who could make large-scale deliveries possible in a timely 
manner. Standards of physical distancing measures and personal pro
tective equipment should be prepared for regulating transport operators, 
supported by governments, to keep both service employees and users 
safe. All measures recommended based on the PASS approach should be 

well supported by the aforementioned legal and regulatory prepara
tions. However, such preparedness is not everything. For example, 
although the US Centers for Disease Control and Prevention (CDC 
(2020a) has accumulated a rich array of planning and preparedness 
resources, the current spread of COVID-19 indicates that even the best 
plans can fail. Such a failure may be directly owning to the lack of 
willingness for the population to adhere to the plans/guidelines. 
Generally, how well legal and regulatory rules are prepared and 
implemented is a reflection of not only governmental capacity but also 
the capacity of other stakeholders. 

Third, governments should prepare policies for supporting guide
lines and contingency plans prepared by transport operators. Transport 
services have both private and public functions/roles in supporting daily 
mobility, the economy, and society. Therefore, transport operators (both 
private and public) should prepare for the occurrence of public health 
pandemics within their capacities. However, the handling of the current 
COVID-19 pandemic has been beyond the capacities of transport oper
ators, in terms of both monetary and operational capacities. It is too 
expensive for transport operators to prepare for public health pan
demics. They could charge users more, but this may encourage the latter 
to shift to private cars and motorcycles, leading to more congestion and 
environmental loads from the transport sector. In theory, governments 
need to pay the extra costs of preparing for public health pandemics, 
even though it is difficult to decide how much and how to pay. 

Fourth, guidelines and contingency planning for pandemics should 
be well prepared by transport operators, who should establish a task 
force by inviting experts. Contingency planning aims to prevent emer
gent events so that lives, property, and the environment are not at risk 
(Dickson, 1992). It is a management process that involves analyses of 
potential events or emerging situations and sets up agreements with 
other entities in the preparation of possible responses (UNISDR, 2009). 
According to Meyer and Belobaba (1982), contingency planning re
quires the establishment of a management structure together with a 
crisis management strategy, through which plans can be developed for 
different activities that can be used to address most crises, and for 
formulating draft implementation plans for specific types of crises. 
Meyer and Belobaba (1982) argued that contingency planning should be 
better utilized to transform crises into “unique opportunities to imple
ment innovative measures and procedures which would, otherwise, take 
too long to be adopted or would need to go through a long approval 
process.” Dickson (1992) emphasized the importance of training and 
exercising. As summarized by WHO (2018), contingency planning 
consists of risk analysis, risk mitigation, preparedness actions (identifi
cation of preparedness measures to ensure readiness to respond and plan 
implementation sensitive to the level of needs and/or imminence of 
risks), contingency plan (to introduce a scenario-based contingency or 
preliminary response plan and to set preliminary responses, specific 
objectives, activities, targets, and indicators), action plan, and testing 
and monitoring. Fan et al. (2019) empirically revealed that cross-agency 
collaboration and emergency management capacity building are crucial 
to the success of implementing urban contingency plans. However, in 
reality, more than one-third of cities/towns in the world have no 
guideline or contingency plan for any transport system, according to a 
global expert survey (Zhang et al., 2020). One more important finding 
from Zhang et al. (2020) is that countries/regions with lower percent
ages of guidelines and contingency plans for transport systems are those 
showing higher infection cases and deaths, although they did not specify 
whether this finding is coincidental or causal. For making measures that 
address pandemics issues effectively and efficiently, transport operators 
should be encouraged to participate in the preparations by government 
and other stakeholders. In the case where two or more transport oper
ators operate in a city, preparations must be made based on close 
collaboration across operators because of multimodal trip making fea
tures, which need seamless measures across operators. Transport oper
ators should be further encouraged to develop protection and physical 
distancing technologies. 
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Fifth, transport users need to make better preparations by forming 
healthy and “smart” lifestyles. They also have to think in advance about 
how to take physical distancing measures (e.g., to apply for telework, to 
buy a bicycle, and/or to buy online meeting tools). People who have a 
healthy lifestyle are more likely to walk and use a bicycle in their daily 
lives. The use of smart technologies allows people to meet various needs 
in life without making a trip (e.g., telework, online shopping, food de
livery via online orders, online learning, online medical treatment). In 
this regard, transportation planning resulting in more use of walking and 
cycling and urban planning based on various smart technologies are 
expected to play an important role in preventing/mitigating the infec
tion risk of COVID-19, via improvements in the built environment (Li 
et al., 2020). Specifically, forming anti-virus habits (e.g., washing hands 
regularly and getting used to wearing masks) and preparing emergency 
goods/money are helpful to reducing infection risk and avoiding panic 
buying. For example, wearing masks was not popular in the Western 
culture, unlike in Japan. This may partially explain the remarkable 
differences in the spread of COVID-19 and its impacts on lives between 
Western countries and Japan, although broad evidence needs to be 
accumulated and scientifically examined. Considering that pandemics 
are caused by a variety of unsustainable interactions of human activities 
and the environment (e.g., Berardelli, 2020; GAVI, 2020; Muhammad 
et al., 2020), people should be encouraged to form sustainable lifestyles 
that are in harmony with the environment. In this regard, governments 
should think carefully about how to incorporate anti-virus habits and 
sustainable lifestyles into public education, which may reduce public 
resistance to behavioral rules during future pandemics. Transport users 
should be better involved in preparations by government and transport 
operators. 

Sixth, governments need to fund and encourage more interdisci
plinary research between public health, transportation, and other rele
vant disciplines. Science and technological innovations are crucial to 
surviving pandemics (UNCTAD, 2020). For example, population flow 
has been found to be closely associated with the spatio-temporal spread 
of COVID-19 in China (Li et al., 2020). However, little is known about 
the infection risk from using public transport. As such, public transport 
operators do not know how to operate transport services in such a way as 
to minimize infection risk. Ferretti et al. (2020) revealed the usefulness 
of mobile phone applications in implementing contact tracing, social 
distancing, and quarantine protocols. Considering the huge amounts of 
Big Data on spatio-temporal human mobility (e.g., transport, social 
contacts, health conditions) collected via various smart technologies, it 
is unclear why so much remains unknown. These data have not been 
maximized to inform policymaking in the current pandemic. Public 
health experts cannot provide scientific evidence on how many social 
contacts must be reduced to flatten the spread curve of COVID-19 
infection at different stages. In the case of transport operations, the 
infection risk under a certain passenger density should be predicted; 
without such a prediction, transport policymakers cannot clarify how 
much passenger transport volume must be reduced to reduce the spread, 
and thus making it difficult to encourage voluntary behavioral changes. 
Big Data have been tapped to provide medical and public health experts 
with intelligence to anticipate the spread of COVID-19 in three ways: (1) 
strategic planning; (2) tracking of (possibly infected) individuals; and 
(3) provision of advice to concerned and possibly infected individuals, 
by properly addressing privacy issues (Marcus, 2020). However, data 
sharing in public health faces various barriers, such as technical, moti
vational, economic, political, legal, and ethical barriers (Van Panhuis 
et al., 2014). During the current COVID-19 pandemic, public health 
experts should work more closely with experts in transport, business 
operation, education, and other relevant sectors. To support this, gov
ernments must prepare institutional designs that makes such interdis
ciplinary and cross-sectoral policymaking possible. 

3.1.2. “Protect” 
Governments must protect transport users and service providers, 

including highly vulnerable people (e.g., essential workers and low- 
income people) by properly monitoring and supervising the imple
mentation of protection measures that had been prepared in advance. 
First, because essential mobility should be maintained, the safety of 
transport personnel is important (ITF-OECD, 2020; ILO, 2020). Second, 
economic and institutional measures (e.g., compensation for losses of 
service operation revenue and tax avoidance, evasion, and deferral) 
have been taken to address the impacts of COVID-19 in developed and 
developing countries, such as Australia (Public Transport Victoria, 
2020), EU states (European Commission, 2020c; Usami et al., 2020), 
Japan (European Transport Workers’ Federation, 2020), and countries 
in Asia and the Pacific (ILO, 2020)). Third, to fight COVID-19, smart 
technologies should be better utilized (Amditis, 2020). Lastly, people 
need to be protected from fake information on pandemics (Nyilasy, 
2020). 

Transport operators should protect transport service workers with 
personal protective equipment (European Transport Workers’ Federa
tion, 2020). Transport users should be protected through the proper 
sanitization of public transport vehicles/platforms, ventilation, and 
being obligated to wear masks and avoid talking loudly. For example, 
wearing face masks has become mandatory on public transport in some 
European countries (Borrat, 2020). Physical distancing and protection 
measures for both staff and users can be enforced. Smart technologies 
can be used to protect transport users and the public under the scheme of 
smart cities (Pianta, 2020). More fundamentally, transport users should 
be advised to wash hands before and after using transport vehicles and 
avoid touching their face/eyes during trips. 

UITP (2020a) summarized two types of protection measures for 
public transport by reviewing global best practices: (1) disinfection and 
sanitization, and (2) workforce monitoring. The first type includes 
frequent disinfection and sanitization of high-touch areas, use of tech
nologies (e.g., ultraviolet light, Ozone, germicidal chlorine-based 
products, and robots) to disinfect/sanitize vehicles, treatment of 
high-touch devices (e.g., disabling train open/door push buttons, 
dismantling all handles inside trains), and demand control (e.g., 
restricting boarding capacity to 50% on buses). The second type involves 
the monitoring of workers’ body temperature; supplying of face masks, 
gloves, hand sanitizers, and vitamin C tablets to staff; installation of 
intercoms in teller booths to minimize contact between staff and users; 
use of infrared imaging devices to check the body temperature of users; 
and isolation of bus drivers from passengers. The above measures need a 
huge budget; for example, in Maak, 2020, the UK government 
announced a GBP 283 million funding package to improve public safety 
and protect services (Media, 2020). 

3.1.3. “Provide” 
Governments should provide, in a timely manner, scientific and 

evidence-based information to help users and providers play their 
respective roles. Governments should also provide immediate financial 
support to those industries whose operations are strictly regulated. 
Transport operators should provide antiseptic solution at stations and 
information on keeping both transport users and service staff safe from 
the virus. Transport users should be provided with information on the 
levels of congestion inside public transport platforms/vehicles. Consid
ering the ever-increasing importance of information in the present 
internet era, transport users should be encouraged to practice better 
social influences on other persons via social media and within their own 
social networks. They should be further encouraged (regulated/forced, 
if necessary) to provide personal health information (e.g., body tem
perature, immunity proof). For example, the US CDC (2020b) released 
information on how to protect transport users and operating staff from 
COVID-19. The Government of Ontario, Canada (2020) provided guid
ance for public transit agencies and passengers in response to COVID-19. 
More importantly, transport users should be encouraged to provide in
formation about their spatio-temporal behavioral trajectories to public 
health authorities and transport operators, in case of infection (e.g., use 
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of smartphones to track trips, showing personal identity cards to enter 
subways, use of smartphone-based health codes, and use of location 
technologies pinpointed to railway and airline seats) (Ko, 2020). These 
measures involves serious privacy and human rights issues; however, 
tracing infection trajectories is crucial to preventing further infections. 
Thus, immediate institutional designs must be made that allow the use of 
smart technologies by sufficiently addressing negative impacts. 

The lessons and limitations of science, as learned from Soper (1919), 
suggest the importance of better communication with the public: both 
what are known and unknown need to be conveyed to the public in a 
proper and not misleading way. Even medical experts need to commu
nicate better with other experts or authorities with greater expertise 
(and those experts also need to communicate better with them), because 
scientific evidence accumulates quickly and needs to be applied to 
practice in a timely manner. Such risk communication is a kind of 
complex system not only because various stakeholders with different 
roles and interests are involved but also because of the many unknowns 
and uncertainties. COVID-19 is a kind of risk, and COVID-19 related 
communications should have similar features to those for natural 
disaster risk communications. Meanwhile, COVID-19 is invisible and 
cannot be detected, like earthquakes or floods, before people are 
infected. This characteristic makes communications (types and contents 
of information, ways of information provision, and effective under
standing of information via interactions between information providers 
and receivers) for COVID-19 more difficult, especially with respect to 
requests for changes in life practices for the public and organizational 
operations (e.g., schools, firms). Introducing actions too early may bring 
about unnecessary changes in life and society and result in economic 
damage and social disorder. 

3.2. “A: Avoid–Adjust” policy measures 

3.2.1. “Avoid” 
Governments must avoid unstable or inconsistent policy decisions. 

During a pandemic, policymaking is always challenged by the existence 
of various unknowns and uncertainties. In particular, for policy mea
sures requiring people’s cooperation or regulating people’s behaviors, it 
is necessary to take measures consistently, conditional on various un
knowns and uncertainties. More importantly, government officers/staff 
need to avoid behaving against their instructions to the public. People in 
authority must avoid setting bad examples. It is also important to avoid 
providing inconsistent information. The above are partially supported 
by observations of people’s behavioral and attitudinal responses to 
COVID-19 in the early stage of the pandemic in Japan (Zhang, 2020). 

Because the use of public transport is riskier compared with other 
modes (UITP, 2020b), transport operators have to avoid crowding on 
platforms and operating crowded vehicles. If possible, booking-based 
public transport should be promoted, because such a booking system 
allows service providers to guarantee sufficient physical distancing 
among users by properly controlling demand over time and across lines. 
Transport operators may also be able to determine when to think about 
increasing capacity. Transport operators should also avoid actions/be
haviors that undermine sustainable development (e.g., waiving envi
ronmental targets for governments). 

Transport users have to avoid activities/trips needing close physical 
distances, such as visiting crowded places or using crowded transit ve
hicles. If crowded places and/or vehicles cannot be avoided, the dura
tion of staying in such places must be reduced. Forwarding fake 
information related to COVID-19 and transport should be avoided. It is 
also important to avoid panic buying (e.g., gasoline, masks, and emer
gency goods), which leads to not only social panic but also traffic 
congestion. 

3.2.2. “Adjust” 
Adjustment is an essential part of the planning process in response to 

changes in the planning contexts (Dames, 1972). Plan adjustment can 

“alleviate the tension between the plan and the market as well as 
facilitate effective pro-growth partnerships between the local state and 
other economic agents” (Zhu, 2013). Adjustment can be found with 
respect to planning objectives, instruments, finance, organizations and 
stakeholders, and evaluation criteria (Fernandes, 2019). The establish
ment of an adjustment committee or relevant organization is a popular 
practice in many countries2,3,4. In the event of a pandemic, governments 
and transport operators may need to adjust the entirety of their prepa
rations according to new contexts or situations. It may become 
extremely important for governments to make organizational and poli
cymaking adjustments across departments and sectors to assist in 
decision-making and to implement measures for addressing the 
pandemic. Policy decisions during a pandemic need to be made by 
breaking barriers between sectors/departments, even political barriers 
between ruling and opposition parties. Sheehan and Fox (2020) pointed 
out that institutional confusion across agencies in response to COVID-19 
in the USA resulted in wasted time and lost lives. 

Keeping transit open while protecting the health of passengers and 
staff requires the adjustment of service schedules (frequencies, oper
ating times, number of routes) and sweeping activities by transport 
operators (Rubiano and Darido, 2020). Transport operators further need 
to adjust meetings and staff management and then introduce workplace 
arrangements that are more physical-distancing friendly. For public 
transport operators especially, it will be extremely important to adjust 
physical distance between passengers as much as possible. Keeping 
physical distance means either restricting transport demand or 
enhancing transport capacity: both are difficult but have to be achieved. 

It remains unknown how long we will have to stay at home to help 
mitigate the spread of COVID-19. Life must go on, however. The econ
omy will be gradually re-opened, although a full-scale re-opening may 
not happen soon. For a while, we will have to live together with this 
virus. To avoid/mitigate the risk of infection, physical distancing has to 
be better practiced. Thus, transport users need to adjust activity plans 
and schedules and ways of social networking. Activities and trips must 
take place based on pre-given activity plans and schedules. For reducing 
face-to-face interpersonal contacts, activity plans and schedules should 
be well adjusted by meeting the necessary and minimal needs in life (L), 
which allow people to perform essential activities (A) at proper spaces 
(S) at proper times (T: both timing and length of time). In other words, a 
LAST (Life-oriented Activity–Space–Time) approach (Zhang, 2020) be
comes relevant and important. For example, people should be encour
aged to make trips (e.g., commuting) during off-peak hours instead of 
during peak hours. Peak-hour charging (both road and public transport) 
may be needed to encourage behavioral adjustments. People should be 
encouraged to perform activities (e.g., shopping or meeting) online 
instead of in person and to seek relaxation without visiting crowded 
places. 

3.3. “S: Shift–Share” policy measures 

3.3.1. “Shift” 
Governments need to shift to the pandemic-focused governance by 

involving all stakeholders. Such governance covers information provi
sion and management and highly complicated policy decisions for 
mitigating the impacts of a pandemic. Because of the extremely 
important roles of governments in every aspect of the fight against a 
pandemic, government officers and policy makers must shift their 
mindsets to a state of emergency. Shifts in mindsets are also requested 

2 https://www.toronto.ca/city-government/planning-development/commi 
ttee-of-adjustment/.  

3 https://www.pflugervilletx.gov/city-government/boards-and-commissio 
ns/board-of-adjustment.  

4 https://www.chicago.gov/city/en/depts/dcd/supp_info/administrative_ad 
justments.html. 
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from transport operators and users. Shifting passenger traffic from 
public transport to other modes has to be done; for example, some cities 
have developed safe and affordable alternatives (e.g., emergency bike 
lanes, free bike-share, rideshare services) for health care staff and other 
essential workers (Rubiano and Darido, 2020). 

Transport operators also have to shift to their operation system amid 
a pandemic, by following guidelines and contingency plans prepared 
before the pandemic. Staff behaviors should be properly regulated. For 
example, one infected member in a company who participates in a social 
gathering may lead to the need for self-quarantine of many others, 
leading to reduction or temporary closure of transport services. Thus, 
such a pandemic-driven shift needs efforts of all members (general 
employees and managers) in companies. For such a shift, transport op
erators are required to make strict regulations regarding their members’ 
behaviors. Although such regulations cannot be applied to company 
members’ families, company members should encourage their family 
members to take sufficient physical distancing measures as an effort of 
voluntarily taking shared responsibility. 

Transport users need to shift from fixed working hours to flexible 
ones or staggered commuting, from one mode to another. If trips must be 
made every day, public transport users and shared mobility users may 
have to shift to walking/bicycling and car/motorcycle driving to avoid 
being infected. More importantly, people should be encouraged to shift 
to a lifestyle suitable to the new normal brought by pandemics. How
ever, the above shifts are not feasible for some essential workers and 
people without cars and/or motorcycles. Thus, social exclusion (Lyons, 
2003; Currie et al., 2010; Varghese and Jana, 2019) must be addressed. 

3.3.2. “Share” 
Governments need to share information with the public in a timely 

and interactive manner. This is extremely important to mitigate people’s 
fear about the virus. Information sharing is also crucial for mutual trust 
via communications between governments and the public. For enabling 
information sharing, digital epidemiology (e.g., use of COVID-19 app) is 
crucial, although ethical, social, and legal issues must be better 
addressed (Cattuto and Spina, 2020). 

Supply chains and business operations have been seriously affected 
by the current pandemic, leading to various under-supply and resource 
shortage issues. To tackle such issues, governments should promote a 
shared economy. In the transport sector, shared mobility should be 
promoted. For example, taxi,5 high-speed railway,6 and public transport 
vehicles (Lynott and Heller, 2020) can be used to deliver/transport 
goods. If physical distances can be ensured, then restaurants and 
entertainment facilities can be tentatively transformed into office spaces 
that allow people to work near their homes, thereby avoiding 
commuting trips. 

Transport operators should restrict space sharing, especially for 
public transport users. If operation resources (e.g., human resources and 
vehicles) become seriously lacking, operators may have to share their 

operational resources (e.g., owning to absences of infected staff and lack 
of disinfected vehicles7). Regarding the sharing of operational resources, 
the successful experience of mutual direct operation (sharing of tracks, 
other facilities, operation staff, information, and rules) across railway/ 
subway systems in Japan is worth referencing. According to Umehara 
(2016: p.58), in 2013, Tokyo Metro’s total distance traveled using its 
own lines reached 180,099,000 km, whereas other companies’ trains 
used its lines to travel for 104,554,000 km. In contrast, Tokyo Metro 
used other companies’ lines to run its trains for 104,866,000 km. The 
cancelling out based on vehicle kilometers operated is the basis for 
sharing mutual operation costs, such as the use of vehicles and lines. 
Further, because of the significant reduction of passengers during pan
demics, transit operators may provide shared transit vehicles for goods 
transport, supported by the aforementioned shared mobility policies. 

Transport users should start sharing job responsibilities with others 
as preparation for substitute–stop actions, if jobs are not yet shared. Job 
sharing has three types: pure, split, and hybrid job sharing; these depend 
on business objectives, job descriptions, and responsibilities (Daniels, 
2011). It is also important to share health information when using urban 
public transport, inter-city railways, and airlines. For example, ACI and 
IATA (2020) recommended the collection of passengers’ health infor
mation in electronic form before arrival at airports, as a measure for 
passenger contact tracing, and facilitation of the transfer of passengers 
via one-stop security and health screening to eliminate re-screening 
during transfer. A certificate of immunity may become a viable tool to 
facilitate travel when vaccines are successfully produced and widely 
distributed (IATA, 2020b). 

Health experts have emphasized the needs for hiring contact tracers 
to detect exposed persons quickly (Welch, 2020). Thus, transport users 
who become infected should be encouraged to share their 
spatio-temporal behavior trajectories and social contacts, under proper 
privacy protection. Such information sharing is so crucial to controlling 
the pandemic effectively and efficiently. In this regard, governments 
should offer incentive measures for the voluntary sharing of health and 
behavioral information, and if unsuccessful, stronger enforcement 
measures. Under a pandemic, everybody should be aware of their social 
responsibility (Maak, 2020). This, of course, involves not only privacy 
issues but also ethical ones, which need legal provisions and broad 
consensus building with the public. 

3.4. “S: Substitute–Stop” policy measures 

3.4.1. “Substitute” 
During a pandemic, unnecessary and non-urgent trips should not be 

made. Governments should take the initiative to substitute face-to-face 
procedures with online ones. E-government should be further pro
moted. Governments also need to take effective policy measures to 
encourage business operators and the public to substitute trip-driven 
activities (e.g., meetings, gatherings) with online activities. More 
importantly, governments should learn to transform the pandemic 
(crisis) into a new opportunity, because COVID-19 can be a trigger to 
making significant changes to society. 

In the case where facilities to accommodate infected patients are not 
enough, public transport vehicles can be substituted as isolation units 
(BBC, 2020), and public transport (including inter-city transport) can be 
used to transport infected patients (Lynott and Heller, 2020) and med
ical staff (Wong, 2020). If transport capacity needs to be increased but it 
is impossible to increase capacity of existing railway systems, then 
railway operators may have to substitute railways with buses (i.e., 

5 https://news.yahoo.co.jp/articles/2a274fcaff04cf096a94906e2d6f677 
e616af18e [Accessed on May 27, 2020].During the COVID-19 pandemic, in 
April 2020, the Japanese government made a temporal deregulation (expired 
by the end of September 2020) that allows taxis to deliver freight services (e.g., 
foods and drink). Up to May 27, there are 1300 firms and about 40,000 taxis 
that applied to provide such services. Because of such popularity, now the 
Japanese government is discussing to make it a permanent rule.  

6 https://news.goo.ne.jp/article/asahi/nation/ASN8V5FJ2N8VUTIL006. 
html (in Japanese): A Japanese high-speed railway company implemented a 
pilot project to transport fishes by making use of empty seats caused by 
decrease in ridership due to COVID-19, between August 26 and 28, 2020. 

7 https://news.goo.ne.jp/article/kobe/bizskills/kobe-20200529010.html (in 
Japanese): JR (Japan Railway) West has been introduced anti-virus processing 
to all vehicles (about 5200) under operation since Maak, 2020; however, the 
processing will take until the end of September 2020, leading to a lack of dis
infected vehicles. 
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allowing buses to replace railways for some rail lines). 
Transport users should be encouraged to make full use of online 

activities (e.g., telework [Kawashima et al., 2020], online meetings [The 
European Business Review, 2020], online lectures [Li and Lalani, 2020], 
online shopping [Du, 2020], and online gatherings [Vogels, 2020]). Of 
course, this substitution measure requires that online services be 
accessible to as many people as possible. If available, such zero-trip 
measures would be the best method to prevent the spread of 
COVID-19, while also recognizing potential negative consequences, such 
as mental health issues (especially for single-member households), 
worsened productivity, loss of business that depends on direct commu
nication with customers, and conflicts of job/study with other family 
activities in multi-member households. Food may be ordered delivered, 
instead of eating out. Some activities can be postponed. For example, 
tourism, leisure, and some discretionary activities can be performed 
after the pandemic. Nonetheless, such postponements usually result in 
huge economic losses to service providers. People may also reduce trip 
frequency. People tend to go shopping frequently to purchase fresh 
foods. In a pandemic, shopping frequency can be reduced through bulk 
buying. This can also be applied to other activities. People may further 
reduce trip distance by changing activity destinations. People may also 
reduce some face-to-face social contacts. There are many issues 
regarding the reduction of social contact, especially in the business 
world. However, the rapid progress of the current smart technologies 
has replaced many face-to-face contacts without worsening their qual
ity. Therefore, face-to-face social contacts can be reduced. Obviously, 
some issues of social exclusion (e.g., Lyons, 2003; Allen and Farber, 
2020) may be present in all the above measures. Thus, it is necessary to 
protect those socially excluded population groups. For example, 
UNESCAP (2020) argued for the necessity of providing financial support 
for employers to maintain job opportunities and of supporting em
ployees and households to ensure minimum living standards. Similar 
measures are also supported by the European Parliament (Szpejna and 
Kennedy, 2020). The World Economic Forum (2020) further argued for 
the importance of revisiting the basic income policy to address the 
various impacts of COVID-19 and other crises. The European Parliament 
further supports flexible work arrangements and work–life balance 
(Szpejna and Kennedy, 2020). Thus, it is necessary to transform from the 
current market-oriented society into a life-oriented society in future. 

3.4.2. “Stop” 
This type of decision might be the most difficult for all stakeholders. 

The questions are “How much and how long must activities/businesses 
that are usually performed be stopped?” and “How can they be 
stopped?” The most extreme case is the lockdown. According to a report 
released by Statista on April 23, 2020 (Buchholz, 2020), one-third of the 
world’s population underwent a state of lockdown, which was defined as 
a situation whereby “governments ordered their citizens to stay at home 
and only take a minimum of necessary trips outside, while announcing 
police enforcements and/or fines for people failing to meet the re
quirements.” In the case of the transport sector, governments should 
make policies that allow transit operators to stop service operation 
before the pandemic becomes serious (i.e., to prepare for stopping). This 
should also be applied to the operation of other businesses, such as of
fices, stores, and schools. Such policies may be forced, accompanied 
with punishment for violations, or they may be based on voluntary 
behavioral changes, accompanied by economic and institutional in
centives. Measures for addressing the impacts of COVID-19 need polit
ical decisions, for which debates and arguments are essential and 
critical, especially considering the various unknowns and uncertainties. 
Debates and arguments must be constructive and evidence based; 
otherwise, it will be difficult to convince the public to follow govern
mental instructions/requests/requirements. From a long-term perspec
tive, transport users should also make efforts to change lifestyles, 
particularly to stop unsustainable human interactions with the envi
ronment. Transport operators should also modify their unsustainable 

business styles. Behavioral changes toward resilience and sustainability 
should be made by all stakeholders. 

The risk of using public transport remains unclear, as well as the 
variables that most affect infectivity (e.g., length of time exposed, den
sity of transport passengers, and level of air circulation). Robust scien
tific evidence is therefore urgently needed. When the outbreak of 
COVID-19 occurred, some countries locked down their cities, forcing 
public transport services also to stop. Stopping public transport services 
has made its own contribution to mitigating the spread of COVID-19, 
although it does not immediately mean stopping all services. Services 
should still be provided to essential workers who lack access to cars. In 
recent years, shared mobility services have been made available and are 
becoming increasingly popular. To avoid being infected, shared mobility 
drivers may be unwilling to provide private transport services. Thus, 
meeting the mobility needs of essential workers will be a key issue in 
relation to public transport services. 

When pandemic situations worsen, transport users have to stop ac
tivities involving trips, if possible, and they also need to stop gatherings 
even at home. If people can work at home without causing any economic 
losses, such a stopping measure will be very effective to flattening the 
curve of the pandemic. Stay-at-home restrictions and regulations allow 
people to perform necessary activities without making trips, and 
consequently release people from commuting, but staying at home for 
long periods may have consequences on people’s mental health (Zhang, 
2020). It is necessary to mitigate such mental health issues in various 
ways, where use of online psychological counselling is a popular im
mediate measure (e.g., Liu et al., 2020). Community-level social capital 
sources are helpful to improve mental health (Fancourt and Baxter, 
2020; Nakagomi et al., 2020) and should be better utilized (via online 
tools) under the current pandemic. Moreover, a better built environment 
is beneficial to various health aspects, including mental health (Moore 
et al., 2018). Thus, from a long-term perspective, it is necessary to 
improve the built environment based on better physical distancing 
design (Liddicoat et al., 2020). The challenge is in balancing the stop
ping of out-of-home activities and serious economic, financial, and job 
losses. As in transport services, proper economic and institutional 
compensation should also be made to the public. 

4. Conclusions and further challenges 

Various policy measures have been proposed and taken to address 
the impacts of COVID-19. However, creating policy measures in a rela
tively comprehensive and seamless manner has been relatively under- 
explored. The present work proposed a new policymaking approach, 
namely, PASS, for battling the current COVID-19 and future pandemics. 
Based on this approach, the author made major policy recommendations 
with respect to each of the four categories: P (Prepare–Protect–Provide), 
A (Avoid–Adjust), S (Shift–Share), and S (Substitute–Stop), as summa
rized in Table 1. This new approach was designed to fill the gaps in 
transport policymaking amid pandemics by covering the major aspects 
that should be addressed by governments, transport operators, transport 
users, and the public. The approach reflects the different roles of and 
relations between these major stakeholders in connecting public health 
and transport policymaking. Available references for COVID-19 are 
extremely limited. As such, the author had to rely on ongoing measures 
taken in different countries to support the proposal and policy recom
mendations. No one country/city has implemented all the PASS-based 
policy measures and/or all the policy recommendations, but most of 
the concepts and policy recommendations can be supported in practice, 
partially. Empirical evidence and the lack of systematic policymaking 
approaches support both the proposal of the PASS approach and derived 
policy recommendations. As for existing policy measures for addressing 
the impacts of COVID-19, the East and West have shown different views 
on how to fight COVID-19, as seen in the use of masks and imple
mentation of lockdowns. The current progress of science has not pre
sented sufficient, universally accepted evidence for mitigating the 
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Table 1 
Summary of Policy Recommendations Based on the PASS approach.  

PASS Government Transport operators Transport users 

P Prepare What’s most important is to prepare well for pandemics. 
The government should take the lead and encourage or require other stakeholders to prepare. 
Planning should guide every preparedness measure, from a long-term perspective. 
•capacity building: pandemics-driven mindsets (learn lessons from 
history); create a cross-sectoral organization involving experts and 
transport operators 
•institutional design for all measures 
•policies for supporting guidelines and contingency plans as well as 
training prepared by transport operators 
•policies that allow transit operators to stop service operation 
•establish standards of physical distancing measures and personal 
protective equipment 
•legal and regulatory preparations 
•deregulation of use of smart technology for public health 
•physical distancing driven urban and transportation planning (or 
planning of the built environment) against pandemics 
•public education 
•supplement budgets to encourage more interdisciplinary research 

•capacity building 
•establish task force by inviting experts 
•develop guidelines and contingency plans 
•training based on guidelines and contingency plans 
•participate in preparations by government and other stakeholders 
•collaborate across transport operators for seamless measures 
•develop protection and physical distancing technologies 

•capacity building 
•form anti-virus habits, healthy and “smart” lifestyles 
•prepare for physical distancing: e.g., use smart technologies to 
meet various needs in life without making a trip 
•participate in preparations by government and transport 
operators 

Protect The most important role for government is to protect citizens and firms. 
•monitor and supervise protection measures prepared in advance: keep 
transport users and operators as well as highly vulnerable people safe 
•implement economic and institutional measures for protection 
•encourage use of smart technologies to better protect transport users and 
general public under the scheme of smart cities 
•protect people from fake information 

•minimize contact between staff and users: e.g., online services 
•isolate vehicle drivers from passengers 
•workforce monitoring: check workers’ body temperature 
•service workers’ use of personal protective equipment and face masks, 
etc. 
•enforce physical distancing and protection measures for both staff and 
users 
•enforce use of masks 
•use smart technologies to check body temperature of users 
•disinfection and sanitization: use both conventional and smart 
technologies to keep clean, especially areas which are touched frequently; 
ventilation 

•wear face masks and do not touch face/eyes during trips 
•wash hands before and after using transport vehicles 
•protect other passengers by not talking loudly 
•physical distancing during trips 

Provide The second most important role of government is to provide public goods and services that cannot be provided by individuals or firms. 
•provide scientific and evidence-based information: both what are known 
and what are unknown 
•provide guidance for public transit agencies and passengers 
•provide immediate financial support to those industries whose 
operations are strictly regulated 
•provide institutional framework to allow use of smart technologies by 
sufficiently addressing privacy and human rights issues 

•provide antiseptic solution at stations 
•provide scientific and evidence-based information about how to keep 
both transport users and service staff safe from the virus 
•provide transit users with information about levels of congestion inside 
public transport platforms/vehicles 

•provide personal health information (e.g., body temperature, 
immunity proof) 
•provide information about spatio-temporal behavioral 
trajectories to public health authorities, in case of infection 
•share accurate information and avoid spreading misinformation 
via social media and within social networks 

A Avoid Avoidance should be regarded as most important among all measures after the occurrence of the pandemic. 
Negative impacts due to avoidance (e.g., social exclusion) should be addressed. 
•avoid unstable or inconsistent policy decisions 
•avoid providing inconsistent information 
•government officers/staff need to avoid behaving against their 
instructions to the general public 
•government officers’ and other decision makers’ behaviors under 
pandemics must be regulated with strict punishments 

•avoid crowded platforms and operating crowded vehicles: booking-based 
public transport should be promoted 
•avoid providing inconsistent information 
•avoid actions/behaviors which undermine sustainable development 

•avoid talking if not wearing masks. 
•avoid activities/trips needing close physical distance, e.g., 
visiting crowded places or using crowded transit vehicles. 
•If crowded places and/or vehicles cannot be avoided, the 
duration of stay in such places should be reduced 
•avoid forwarding fake information related to COVID-19 and 
transport 

Adjust All stakeholders need to adjust their activities to reduce infection risks. 
Policies should be adjusted to incorporate measures against infections. 
Behavioral adjustments usually do not need big efforts and should be strongly encouraged. 
•adjust preparations to new contexts or situations 
•adjust organizational and policymaking processes to incorporate anti- 
pandemic measures across governmental departments and across sectors 

•adjust service schedules (frequencies, operating times, number of routes) 
and sweeping activities 
•maintain physical distance between passengers as much as possible: 
either restricting transport demand or enhancing transport capacity 

•adjust activity plans and schedules and ways of social networking 
•make trips (e.g., commuting) during off-peak hours instead of 
during peak hours: peak-hour charging may be needed 

(continued on next page) 
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Table 1 (continued ) 

PASS Government Transport operators Transport users 

•adjust meetings and staff management and introduce more physical- 
distancing-friendly workplace arrangements 

•perform activities online instead of visiting a physical place 
•practice relaxation without visiting crowded places 

S Shift The current pandemic has forced our economic and social systems to run ‘in a discontinuous manner with threshold shifts (i.e., bifurcations) from the present equilibrium state. 
Shift indicates a nonlinear change from one state to a different one. 
•shift to a pandemic-focused governance approach 
•shift mindsets of policy makers to a state of emergency 
•develop safe and affordable alternative travel modes for health care staff 
and other essential workers 
•promote modal shift to active transport 

•shift mindsets of transport operators to a state of emergency 
•shift to the operation system under pandemics 
•staff behaviors should be properly regulated 

•shift to flexible working hours or other flexible working 
arrangements 
•modal shift, including shift to active transport 
•shift to a lifestyle suitable to the new normal 

Share Measures against the pandemic need collective decisions and actions. Sharing of information and resources is the key to collective decisions and actions. 
•information sharing 
•promote shared economy and shared mobility 
•allow taxi and public transport vehicles to transport goods 
•encourage non-office facilities to be tentatively transformed into office 
spaces for teleworkers 
•allow use of contact tracers to quickly detect people exposed to the 
pathogen 
•offer incentive measures for information sharing 

•information sharing 
•collect passengers’ health information 
•restrict space sharing in public transport 
•share operational resources across transport operators 
•voluntarily-shared responsibility: encourage family members of public 
transit staff to take sufficient physical distancing measures 

•share health and behavioral information 
•share spatio-temporal behavior trajectories and social contacts 
•job sharing: pure job sharing, split job sharing, and hybrid job 
sharing 

S Substitute Substitution measures may involve serious ethical, legal and even human rights issues, which should be properly addressed. 
•e-government: substitute face-to-face governmental procedures with 
online procedures 
•encourage business operators and the general public to substitute trip- 
based activities with online activities 
•make online services accessible to all people 
•transform the pandemic (crisis) into a new opportunity 
•transform from the current market-oriented society into a life-oriented 
society 

•substitute trip-driven activities 
•reduce face-to-face business contacts 
•public transport vehicles can be substituted as isolation units 
•railway operators may have to substitute railways with buses, in the case 
that the railway capacity is not enough to allow sufficient physical 
distancing 
•use dedicated public transport vehicles to transport infected patients 

•substitute activities involving trips with online activities 
•postpone some activities: e.g., tourism, leisure, and discretionary 
activities 
•reduce trip frequency and distance 
•unnecessary and non-urgent trips should not be made 

Stop Stop measures may involve serious ethical, legal and even human rights issues, which should be properly addressed. 
•Lock-down, with potential punishment for violation and incentives for 
voluntary behavioral change 
•balance stopping of out-of-home activities and serious economic, 
financial and job losses 
•improve the built environment based on better physical distancing 
design 

•stop service operation, but ensure the mobility of essential workers, with 
proper economic and institutional compensation 
•modify unsustainable business styles to stop unsustainable human 
interactions with the environment: behavioral changes toward resilience 
and sustainability 

•stop activities involving trips 
•stay at home and care for mental health 
•stop or reduce gatherings, even at home 
•change lifestyles to stop unsustainable human interactions with 
the environment: behavioral changes toward resilience and 
sustainability  
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spread of COVID-19. Nevertheless, the professional insights of scientists 
merit people’s reliance over the political judgment of so-called experts. 
Having such a mindset may be the only way to allow different countries 
to learn best practices from one another: by putting aside political and 
cultural prejudices. As for the transport sector, although the infection 
risk inside transport vehicles may be lower than in other crowded places, 
policymakers have to recognize that transport vehicles have surely 
transported infected persons. Thus, transport policy measures must be a 
part of the big picture of the fight against COVID-19. In other words, the 
PASS-based policy measures can only be sufficiently effective if they can 
be implemented jointly with other public health measures. 

Empirical studies need to be conducted to evaluate the effects of the 
recommended policies and the applicability of the PASS approach as a 
new policymaking method, although the current COVID-19 pandemic 
may not allow much time for such evaluations. As stated by Sheehan and 
Fox (2020), public health policymaking requires an ability to lead to the 
implementation of a coherent strategy to protect populations. Similarly, 
in the transport sector, in implementing the policies recommended in 
this study, proper capacity building (both long-term and immediate) 
should be required of all stakeholders so that society as a whole can 
respond better. In the future, empirical and theoretical research should 
be conducted on the applicability of the PASS approach, effects of the 
policies recommended in this study, and capacity building for society as 
a whole to deal with pandemics. Future studies should be further done in 
different contexts and cultures as well as geographical locations because 
both types and effects of policies may display various heterogeneities. 
Other types of systematic policymaking methodologies against pan
demics should also be developed. 
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