
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



ScienceDirect

Available online at www.sciencedirect.com

Transportation Research Procedia 63 (2022) 798–808

2352-1465 © 2022 The Authors. Published by ELSEVIER B.V.
This is an open access article under the CC BY-NC-ND license (https://creativecommons.org/licenses/by-nc-nd/4.0)
Peer-review under responsibility of the scientific committee of the X International Scientific Siberian Transport Forum
10.1016/j.trpro.2022.06.076

10.1016/j.trpro.2022.06.076 2352-1465

© 2022 The Authors. Published by ELSEVIER B.V.
This is an open access article under the CC BY-NC-ND license (https://creativecommons.org/licenses/by-nc-nd/4.0)
Peer-review under responsibility of the scientific committee of the X International Scientific Siberian Transport Forum

Available online at www.sciencedirect.com

ScienceDirect
Transportation Research Procedia 00 (2022) 000–000

www.elsevier.com/locate/procedia

2352-1465 © 2022 The Authors. Published by ELSEVIER B.V.
This is an open access article under the CC BY-NC-ND license (https://creativecommons.org/licenses/by-nc-nd/4.0)
Peer-review under responsibility of the scientific committee of the X International Scientific Siberian Transport Forum

X International Scientific Siberian Transport Forum

Switching costs of citizens’ behavior change as a tool of post-
pandemic urban transport policy: the case of St. Petersburg 

Ekaterina Sokolovaa,*, Kseniya Prorokb

aSt. Petersburg State University, Graduate School of Management, Volkhovsky per. 3, St. Petersburg, Russia
bCenter for Stretegic Research “North-West” Foundation, 26 liniya V.O. 15, St.Petersburg, Russia

Abstract

The goal of this study was to discuss possibilities to use Covid-19 as a context situation to change citizens’ transportation 
behavior. The concept of switching costs is applied to construct algorithm for search of suitable post-pandemic urban 
transportation policy tools based on analysis of citizens’ transportation behavior and transportation mode choice factors before 
and during Covid-19 pandemic. To accomplish the goal this work provides analysis of St.Petersburg citizens’ survey results. The 
study examines what changes in the transport preferences of citizens have occurred. The reasons that contributed to changes in 
transportation preferences were analyzed. One of the conclusion states that context (objective) changes influence transportation 
behavior of just some groups of citizens. For others the greater role in post-pandemic transportation behavior is played by 
subjective factors of transportation mode choice. So, we conclude that those subjective factors should be used to construct 
switching costs to preserve positive transportation behavior, and switching benefits to avoid negative transportation behavior, 
which occurred during Covid-19 pandemic.
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1. Introduction

In December 2019 outbreak of pneumonia, caused by coronavirus Covid-19, was detected in Wuhan (China). On 
the 11th of March 2020 the World Health Organization has declared Covid-19 to have a status of a pandemic.

The pandemic led to dramatic changes in everyday activities of people all around the world. Governments of most 
countries have introduced different measures to prevent rapid spread of the virus. Most of governmental measures 
were aimed to reduce social contacts, for example, closing shops, city malls, schools, cinemas, restaurants, canceling 
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public events and stimulating remote work and studying. Recent research shows the impact of Covid-19 pandemic 
on household activities, shopping patterns, outdoors activities, ethics, housing market, mental health and others. 
These changes form new habits – a new repeated behavioral patterns.

After the end of pandemic people can switch back to their pre-pandemic habits, but it is more likely that the initial 
habits will be modified by new regulations and procedures. Habits that once were formed influence future choices.
Therefore, it is necessary to review regulatory approaches in many areas, since the existing policy tools were formed 
based on pre-pandemic habits, and they will not necessarily be effective towards new habits that appeared after 
March 2020. Moreover, the new habits may be either desirable or negative for society. Therefore, regulators should 
either decide whether to try to "fix" these new habits or to get rid of them by switching people to the pre-pandemic 
behavioral patterns.

One of spheres which must be investigated for changes in people’s habits is urban mobility and transportation 
modes choice. Most of research in field of urban mobility claims that during the Covid-19 pandemic there has been a 
significant traffic decrease and a statistically proven significant influence on the transport mode choice. Many 
countries face drops in car traffic (measured by decrease in congestion and air pollution), and in public transport 
ridership (measured by decrease in average revenue of transportation companies).

Since the aim of urban transport policy in most urban agglomerations is to reduce traffic congestion including
trough increase of demand for public transport, these new insights should be considered to fulfill this aim. Therefore, 
the goal the current research is to design an approach towards possible changes in post-pandemic urban transport 
policy based on switching cost. The analysis is held for St. Petersburg citizen’s transportation behavior before and 
after pandemic. Findings of this study will be useful for policy makers for improving city transport services.

A considerable amount of literature has been published on transportation preferences since late 1950s to propose 
sustainable urban transportation planning and public transport services. The goal of those studies was to identify 
main determinants of citizens’ transportation behavior among three groups of factors:

transport attributes (transport waiting time, trip price, travel time, reliability etc.);
socio-demographic characteristics of the users (gender, income, age, vehicle ownership etc.);
external factors (GDP per capita, unemployment rate, city population, number of car sales etc., external shocks –

terrorist attacks, construction of new transportation infrastructure, weather conditions. 
Overall, recent studies generally conclude that transportation preferences are complex and are influenced by 

combination of various factors.
The combination of factors, internal to the person, forms his or her habits, which, in turn are influenced by a 

context – combination of factors, external to the person. The Covid-19 pandemic can be referred as a crisis that 
destroys the context and may lead to changes in habits. According to Sheth, in case of people’s behavior, changes in 
context matter more than acquired habits. Thus, people’s behavior is more contextual rather than habitual. When 
context changes, people tend to choose solutions to their needs which were not typical for them before. They form 
new habits which can be perceived for a long period of time. The question occurs on the durability of this effect. 
Some of scholars claim that once after a shock or a crisis most habits will switch back to normal. However, some 
unreturnable switches can occur, for example, if person once tries services as Uber, which is more friendly than 
calling a taxi service, they likely will never come back to their previous habits. However, it is necessary to admit, 
that the situation of new habit acceptance is possible then costs of switching to it and back are not high for a person. 
Thus, the policy maker can use the notion of switching costs to fix those behavioral changes which seem to be 
positive for the society and to avoid those which are negative. 

The term “switching cost” means psychological and economic costs that the consumer may deal with when 
switch supplier or service company. Switching costs are assumed by the user before or at the same time when the 
substitute can provide its benefits.

Switching costs may become a powerful policy tool to modify citizens’ transportation behavior, using Covid-19
crisis as a leverage for adopting new transportation behavior. For example, helping to preserve high demand for bike 
sharing trials which occurred during the Covid-19 pandemic. Quantification of all possible changes in transportation 
behavior is needed to derive new transportation habits, formed under new pandemic context. The Covid-19
pandemic should be considered as a driver for authorities to support and encourage sustainable transportation shift.

Several studies have already found out the preliminary impact of Covid-19 on transportation preferences, which 
should be considered by authorities:
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the goal the current research is to design an approach towards possible changes in post-pandemic urban transport 
policy based on switching cost. The analysis is held for St. Petersburg citizen’s transportation behavior before and 
after pandemic. Findings of this study will be useful for policy makers for improving city transport services.

A considerable amount of literature has been published on transportation preferences since late 1950s to propose 
sustainable urban transportation planning and public transport services. The goal of those studies was to identify 
main determinants of citizens’ transportation behavior among three groups of factors:

transport attributes (transport waiting time, trip price, travel time, reliability etc.);
socio-demographic characteristics of the users (gender, income, age, vehicle ownership etc.);
external factors (GDP per capita, unemployment rate, city population, number of car sales etc., external shocks –

terrorist attacks, construction of new transportation infrastructure, weather conditions. 
Overall, recent studies generally conclude that transportation preferences are complex and are influenced by 

combination of various factors.
The combination of factors, internal to the person, forms his or her habits, which, in turn are influenced by a 

context – combination of factors, external to the person. The Covid-19 pandemic can be referred as a crisis that 
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• Public transport lost ground during pandemic while individual modes of transport, especially the private car, 
became more important in Germany.

• Changes in transport behavior were explained by commitment to slow down the spread of virus in India.
• Empirically proved that social distance measures led to reduce in use of public transport in Belgium.
• Rapid increase of bike sharing behavior in China.
• Decrease in public transport use due to psychological sense of unsafety in China.
• People who had well-paid jobs were more likely to reduce their public transport travel during pandemic, while 

lower income workers were more likely to continue to travel as they used before in USA.
• Outflow from public transport to private cars and to some extent bikes in Switzerland.
• Tendency of shifting to private cars for job trips in Australia.
• Month ticket sales on public transport decreased rapidly, however 1-day tickets sales grew in Sweden.

For those post-pandemic transportation habits, which should be fixed, the policy maker can create high switching 
costs associated with resumption of pre-pandemic transportation habits. For those post-pandemic changes, which 
should be avoided, it is worth to create switching benefits of retrieval of pre-pandemic behavior. 

The design of switching costs and switching benefits should be based on difference between the role of factors, 
forming pre-pandemic and post-pandemic transportation behavior. It is important because transportation preferences 
are changeable by appropriate police measures.

2. Materials and Methods

To formulate recommendations for transportation policy modifications based on changes in citizens’ 
transportation preferences due to the Covid-19 pandemic, following research logic was performed (see Figure 1). 
First, we defined pre-pandemic transportation habits of citizens. Second, we defined new transportation habits, 
which occurred after the beginning of pandemic. Third, based on data on factors of choice of transportation 
behavior, we formulated recommendations concerning policy tools, which are presented by switching costs or 
switching benefits for different groups of citizens.

Fig. 1. Research logic: forming new transportation behavior by means of switching costs.

This research logic was considered as a basis of our empirical study. We run an online-survey – CAWI 
(Computer-Assisted Web Interviewing) to collect data about transportation behavior of St. Petersburg citizens before 
the beginning of Covid-19 pandemic and during it. The survey was conducted from 8 November 2020 to 30 March 
2021 via GoogleForms. The questionnaire was offered to St.Petersburg users of Russian social networking service 
VKontakte (vk.com). As a result, we engaged 340 respondents; however, due to formal errors (incomplete answers 
or inappropriate cities), the number of received surveys, subject to analysis, equals to 255.
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The questionnaire included socio-demographic questions about the respondent (gender, age, marriage status, 
quantity of family members, occupation, quantity of underage children, education, income, car ownership). Other 
questions were the same for two blocks. The first block of questions was related to transportation behavior before the 
beginning of the Covid-19 pandemic (until March 2020). The second block was related to transportation behavior 
during the Covid-19 pandemic (since March 2020). Some questions were different for car-owners and those citizens, 
who do not have cars in their family (car non-owners). We investigated not only preferred transportation modes and 
important factors regarding the transport mode choice, but also frequency of trips, destinations, and changes in 
lifestyle, caused by pandemic.

The sample is skewed towards young respondents under 34 (57.7%). Average age of respondents is 34,17 years. 
But for policy reasons this category of citizens is one of the most appropriate because of their vigorous economic 
activity. Most respondents have full-time occupation (66%) and work as employees (58%). The common family size 
is 2 (34.9%) or 3 (26.3%) members. The sample is skewed towards respondents without underage kids (69%). 

3. Results

As almost half of respondents have declared an availability of cars in their households, we divided the sample 
into two groups (see Figure 2).

Fig. 2. Respondents’ groups by transportation behavior before the Covid-19 pandemic.

Group 1 (50.2% of sample). Car-owners – people, who have one or more cars in their household.
Group 2 (49.8% of sample). Car non-owners – people, who have no cars in their household.
Such division gave us possibility to analyze differences in pandemic-caused transportation behavior changes for 

those who owns a car, and those who does not.
The next step was to analyze each group's data on their transportation behavior before the Covid-19 pandemic. It 

turned out that the respondents of each group can be grouped into sub-groups depending on their transportation 
preferences. So, car owners (Group 1) were divided into two sub-groups:

1) Group 1.1 (27.6% of sample) – those people who combined the use of a personal car and public transport 
(metro, buses, trolleybuses, tram, mini-bus etc.). It is important to note that the frequency of their use of public 
transport before the Covid-19 pandemic was high - several times a week and more often.

2) Group 1.2 (22.6% of sample) – those people who mostly used a private car before the Covid-19 pandemic,
sometimes switching to other types of mobility (taxi, car sharing, bicycle, etc.).

Car non-owners (Group 2) were also divided into two groups based on dominant type of pre-pandemic 
transportation behavior: 

1) Group 2.1 (34.8% of sample) – those people who mostly used public transport (metro, buses, trolleybuses, 
tram, mini-bus etc.) for urban mobility;

2) Group 2.2 (15% of sample) – those people who mostly used other types of mobility (taxi, car sharing, bicycle, 
etc.).
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The questionnaire included socio-demographic questions about the respondent (gender, age, marriage status, 
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3. Results
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Fig. 2. Respondents’ groups by transportation behavior before the Covid-19 pandemic.

Group 1 (50.2% of sample). Car-owners – people, who have one or more cars in their household.
Group 2 (49.8% of sample). Car non-owners – people, who have no cars in their household.
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transport before the Covid-19 pandemic was high - several times a week and more often.
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sometimes switching to other types of mobility (taxi, car sharing, bicycle, etc.).
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Next step of the analysis was to understand how each group has changed its transportation behavior due to the 
Covid-19 pandemic. We analyzed each group separately to derive changes in transportation preferences which have 
occurred (see Figure 3).

Fig. 3. Changes in transportation behavior due to Covid-19 pandemic.

This group consists of whose people who have combined use of private car and public transport before Covid-19
for everyday trips. According to their answers they used public transport several times a week or more often. 
However, they also used their own cars quite often. 

The response to the Covid-19 pandemic within the group was different: some of car users (13.8% of sample) did 
not change their behavior and continued to combine trips by private car and public transport (we denote them as 
Group 1.1.1); others (13.8% of sample) stopped their trips by public transport at all (Group 1.1.2).

Group 1.1.1. These respondents make up 13.8% of the sample. Before the Covid-19 pandemic most of them used 
public transport regularly. 80% of their trips were trips to work or school. They used their own car to visit family or 
friends, as well as for shopping (including grocery stores). 

This group is the most resistant to the pandemic. Most respondents noted that the Covid-19 pandemic has very 
little impact on their lives. During the pandemic, the respondents used public transport with the same regularity as 
they used before. The purpose of the trips remained unchanged – to get to work or to study. Their use of the car has 
increased slightly – regular trips outside the city (to explore the nature or to go to country-houses) have been added 
to habitual daily trips. 
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It should be considered that each of the respondents from this group noted that a trip on public transport did not 
cause him any concerns about his health and the possibility of contracting an infection.

Group 1.1.2. These respondents also make up 13.8% of the sample. Before the Covid-19 pandemic most of these 
people used public transport regularly (several times a week or more often). They performed their public transport 
trips to cinemas, museums, guest visiting. However, due to the Covid-19 pandemic they stopped commuting by 
public transport at all. 

The reasons that underlie this behavior are fears of being infected in public transport. 74% of this group claim that 
it is not safe to use public transport during the Covid-19 pandemic. Also, all members or Group 1.1.2. notice that 
they have concerns about their health and always wear masks out of home.

Nevertheless, fear to be infected is not the only reason to stop public transport trips. The main reason is the 
decrease of occasions to go outside. 62% of Group 1.1.2. respondents started remote work, so they lost the need to 
travel for work, although before the pandemic, this was one of the main reasons to choose public transport. 
Furthermore, 58% of them have decreased their visits to family or friends and 62% increased the amount of online 
shopping.

As for substitutes of public transport they are not oriented to individual mobility. Most of them have never used 
bicycle or scooter as a mode for transportation. This is also partly true for taxi and car sharing. Based on this, we can 
conclude that most of trips during the pandemic, this group made mainly by their personal cars. 

3.1. Changes in transportation preferences of the Group 1.2 due to the Covid-19 pandemic

This group consists of car users who did not use public transport at all or used it rarely (several times a year or 
less) before the Covid-19 pandemic. Before the pandemic in addition to their car, they often took taxi rides, used car 
sharing less often, and rarely used individual mobility modes.

This group consists mainly of people who used their private cars quite often – every day or several times a week. 
This habit was fixed before the pandemic and has been intensified during it. They mentioned comfort as the most 
important factor for mode choice during the pandemic as well as before it. However, their response to the Covid-19 
pandemic was different. On one hand it was almost complete rejection of the use of other means of transport in favor 
of the car usage (Group 1.2.1, 17.6% of sample), but on the other hand, it was increase of other transportation modes 
usage (Group 1.2.2, 5% of sample).

Group 1.2 mostly consists of employees and entrepreneurs, who access their income as either moderate or good. 
Average income per family member is more than 40 000 rubles. During the pandemic, these people continued to 
work on a fixed schedule in the organization's building. They chose a private car for their daily commuting.

Nevertheless, some positive trends have emerged inside Group 1.2 during the pandemic. For example, people 
who had never used bicycles or scooters before the Covid-19 pandemic started to do so. Also, 20% of respondents 
noted that during the pandemic, they began to use car sharing and individual mobility modes more often for travel. 
So, the special transport policy may be required to fix these positive changes.

3.2. Changes in transportation preferences of the Group 2.1 due to the Covid-19 pandemic

People who do not own car and mostly use public transport for their mobility needs is the biggest group in the 
sample – 34,8% of it. The most important factors for this category, both before and during the pandemic, were the 
ability to accurately plan routes and travel time. However, during the pandemic, the impact of such factors as the trip 
price during the pandemic has been significantly decreased, and at the same time the importance of the safety factor 
has been increased. Based on this, we can conclude that users of public transport were ready to pay more for the trip 
for not to be infected. This may explain the increased use of car-sharing and taxi services by this group during the 
pandemic (Group 2.1.2).

As for their reaction on the pandemic, 68% of Group 2.1 (23.1% of the sample – Group 2.1.2) stressed out that 
due to the pandemic they were less likely use public transport. The main reason was the risk of infection. These 
respondents (Group 2.1.2) switched to different types of individual mobility (taxi, car sharing, bicycle, etc.).

Particularly noteworthy is the fact that 30% of Group 2.1. said that the pandemic made them think about buying a 
personal car. These intentions can be realized, since the majority in this group considers their financial situation to 
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Next step of the analysis was to understand how each group has changed its transportation behavior due to the 
Covid-19 pandemic. We analyzed each group separately to derive changes in transportation preferences which have 
occurred (see Figure 3).
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they used before. The purpose of the trips remained unchanged – to get to work or to study. Their use of the car has 
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It should be considered that each of the respondents from this group noted that a trip on public transport did not 
cause him any concerns about his health and the possibility of contracting an infection.

Group 1.1.2. These respondents also make up 13.8% of the sample. Before the Covid-19 pandemic most of these 
people used public transport regularly (several times a week or more often). They performed their public transport 
trips to cinemas, museums, guest visiting. However, due to the Covid-19 pandemic they stopped commuting by 
public transport at all. 

The reasons that underlie this behavior are fears of being infected in public transport. 74% of this group claim that 
it is not safe to use public transport during the Covid-19 pandemic. Also, all members or Group 1.1.2. notice that 
they have concerns about their health and always wear masks out of home.

Nevertheless, fear to be infected is not the only reason to stop public transport trips. The main reason is the 
decrease of occasions to go outside. 62% of Group 1.1.2. respondents started remote work, so they lost the need to 
travel for work, although before the pandemic, this was one of the main reasons to choose public transport. 
Furthermore, 58% of them have decreased their visits to family or friends and 62% increased the amount of online 
shopping.

As for substitutes of public transport they are not oriented to individual mobility. Most of them have never used 
bicycle or scooter as a mode for transportation. This is also partly true for taxi and car sharing. Based on this, we can 
conclude that most of trips during the pandemic, this group made mainly by their personal cars. 

3.1. Changes in transportation preferences of the Group 1.2 due to the Covid-19 pandemic

This group consists of car users who did not use public transport at all or used it rarely (several times a year or 
less) before the Covid-19 pandemic. Before the pandemic in addition to their car, they often took taxi rides, used car 
sharing less often, and rarely used individual mobility modes.

This group consists mainly of people who used their private cars quite often – every day or several times a week. 
This habit was fixed before the pandemic and has been intensified during it. They mentioned comfort as the most 
important factor for mode choice during the pandemic as well as before it. However, their response to the Covid-19 
pandemic was different. On one hand it was almost complete rejection of the use of other means of transport in favor 
of the car usage (Group 1.2.1, 17.6% of sample), but on the other hand, it was increase of other transportation modes 
usage (Group 1.2.2, 5% of sample).

Group 1.2 mostly consists of employees and entrepreneurs, who access their income as either moderate or good. 
Average income per family member is more than 40 000 rubles. During the pandemic, these people continued to 
work on a fixed schedule in the organization's building. They chose a private car for their daily commuting.

Nevertheless, some positive trends have emerged inside Group 1.2 during the pandemic. For example, people 
who had never used bicycles or scooters before the Covid-19 pandemic started to do so. Also, 20% of respondents 
noted that during the pandemic, they began to use car sharing and individual mobility modes more often for travel. 
So, the special transport policy may be required to fix these positive changes.
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People who do not own car and mostly use public transport for their mobility needs is the biggest group in the 
sample – 34,8% of it. The most important factors for this category, both before and during the pandemic, were the 
ability to accurately plan routes and travel time. However, during the pandemic, the impact of such factors as the trip 
price during the pandemic has been significantly decreased, and at the same time the importance of the safety factor 
has been increased. Based on this, we can conclude that users of public transport were ready to pay more for the trip 
for not to be infected. This may explain the increased use of car-sharing and taxi services by this group during the 
pandemic (Group 2.1.2).

As for their reaction on the pandemic, 68% of Group 2.1 (23.1% of the sample – Group 2.1.2) stressed out that 
due to the pandemic they were less likely use public transport. The main reason was the risk of infection. These 
respondents (Group 2.1.2) switched to different types of individual mobility (taxi, car sharing, bicycle, etc.).

Particularly noteworthy is the fact that 30% of Group 2.1. said that the pandemic made them think about buying a 
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be moderate or even good. It can be noted that this group was less affected by the Covid-19 pandemic from a 
financial point of view; only 3% of respondents point out a decrease in income or loss of work.

3.3. Changes in transportation preferences of the Group 2.2 due to the Covid-19 pandemic

This group includes respondents who do not own a private car, and do not use public transport for most trips. 75% 
of this group uses a bicycle or scooter for frequent trips several times a week or more. This trend was established 
before the Covid-19 pandemic and was intensified during it. The remaining 15% of the group prefer car sharing and 
taxi services for daily trips. 

This group mainly includes people of either middle or low income. Most of this group (about 80%) stresses that
they would not like to buy a car soon.

We can see now that positive changes in transportation behavior (those, which connected to smaller use of private 
cars) have occurred in Groups 1.2.2 and 2.1.2, whereas negative changes occurred in Groups 1.1.2 and 1.2.1 – those, 
who increased use of private cars. For other groups (1.1.1 and 2.1.1) changes in context (pandemic) had no impact. 

So, we can propose to design switching benefits of retrieval of pre-pandemic behavior for Group 1.1.2 and 
switching costs of retrieval for Groups 1.2.2 and 2.1.2. In order to do this effectively, factors of transportation mode 
choice should be taken into account for chosen groups.

3.4. Changes in factors of transportation mode choice due to the Covid-19 pandemic

The comparison of factors of transportation mode choice before and after beginning of the pandemic gives us 
useful insights concerning design of switching costs and switching benefits. Only in Group 1.1.2, there were 
objective reasons for the decline in the use of public transport. They were the shift to remote work, the increase of 
online shopping and the reduction in reasons to go outside. Other groups of respondents did not demonstrate 
existence of objective reasons, saying that they didn’t notice any changes in their lifestyle when pandemic started. It 
means that the changes in transportation behavior were influenced to a greater extent by subjective factors (those, 
which are not connected to the observable changes in lifestyle). Further analysis can give us information about
subjective factors of transportation mode choice before and during the Covid-19 pandemic for different groups of 
citizens.

To access subjective factors of transportation mode choice, we used the data about factors which affect 
respondent’s mode choices, obtained during the survey. Respondent were offered to choose 1 to 3 factors, which 
were the most important for their mode choice before Covid-19 and during it. The list of proposed factors included:

• trip price (to assess passenger's perception of money needed for traveling); 
• possibility to plan routes and travel time (to assess passenger's perception of transport mode reliability and time 

accuracy); 
• comfort (to assess passenger's perception of comfortable trip);
• transport waiting time (to assess passenger's perception of time needed to a trip start); 
• epidemiological safety (to assess passenger's perception of risk of being infected during the trip). 

The research question for this step of our research was: “The importance of which factors has been changed due 
to the Covid-19 pandemic and for which factors the difference turned out to be the most significant?”. The answers 
to these questions allowed us to find out which factors are important for consolidating positive changes in 
transportation preferences and vice versa. We also used this analysis to understand which switching costs are the 
most receptive by citizens.

The results of the analysis are presented in table 1. Car-owners (Group 1, including Groups 1.1.1, 1.1.2, 1.2.1 and 
1.2.2) showed almost similar choice of factors before and after pandemic, so we integrated their answer for the 
numerical analysis (see Table 1).
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Table 1. The most important factors of transportation mode choice before and during the Covid-19 pandemic.

Group name Сar owners, who didn’t use public 
transport before Covid-19, 

Group 1 

(50,2% of the sample) 

Car non-owners, who used public 
transport before the Covid-19, 

Group 2.1 

(34,8% of the sample) 

Car non-owners, who used other 
transport before the Covid-19, 

Group 2.2

(15% of the sample) 

Most 
important 
factors of 
mode choice 

Before 
Covid-
19 

During 
Covid-19 

Increment Before 
Covid-19 

During 
Covid-19 

Increment Before 
Covid-19 

During 
Covid-19

Increment

Trip price 34% 28% -6% 58% 44% -14% 40% 37% -3% 

Possibility 
to plan 
routes and 
travel time 

65% 55% -10% 70% 67% -3% 72% 70% -2% 

Comfort 48% 40% -8% 10% 26% +16% 37% 27% -10% 

Transport 
waiting time 

36% 33% -3% 60% 48% -12% 40% 30% -10% 

Epidemiolo
gical safety 

12% 36% +24% 1% 45% +44% 1% 34% +32% 

Most respondents noted that epidemiological safety became one of the main factors of transportation behavior 
choice. However, this analysis also gives us another important insight. The survey data showed that the perception of 
subjective factors has changed mostly for those groups which changed their transportation behavior (Groups car-
owners and car non-owners, who used public transport).

As for users of other modes of transport (taxis, bicycles, car sharing), their behavior has not changed and as we 
see their perception of the factors has not changed significantly. The only exception is the importance of the safety 
factor, but such increase is typical for other groups also and can be explain by general concerns of citizens’ about 
transport’s epidemiological safety.

4. Discussion

Based on survey results, we can conclude that the change in subjective factors of transportation mode choice was 
one of the main reasons for the changes in transportation behavior due to the Covid-19 pandemic. 

The next step we will analyze in detail the changes in these factors’ perception for each individual groups of 
respondents, who have changed their behavior. After that we will propose policy measures connected to factors 
which respondents are receptive to. For each group of respondents, it is possible to propose different policy 
measures. The proposed recommendations may be a reaction of the authorities to changing preferences in terms of 
consolidating new positive habits or returning to before Covid-19 transport preferences. However, it should be stated 
that these possible measures are not exhaustive and are expected further additional studies with possible regulatory 
impact assessment. 

While deciding on possible policy measures, it worth to consider several issues. First, those groups of 
respondents, which didn’t change their behavior in respond to context measures, are either influenced by objective 

First, objective (context) factors of transportation mode choice were discovered only in group of citizens, who 
had possibility to change their transportation behavior costlessly, including monetary costs as well as psychological. 
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that these possible measures are not exhaustive and are expected further additional studies with possible regulatory 
impact assessment. 

While deciding on possible policy measures, it worth to consider several issues. First, those groups of 
respondents, which didn’t change their behavior in respond to context measures, are either influenced by objective 

First, objective (context) factors of transportation mode choice were discovered only in group of citizens, who 
had possibility to change their transportation behavior costlessly, including monetary costs as well as psychological. 
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These were those people who used to use different transportation modes (private car and public transport) even 
before pandemic – Group 1.1.2. Other groups of car owners showed similar to Group 1.1.2 attitude towards 
subjective factors of transportation mode choice, but for them they were the only reasons to use private car more 
often during pandemic. Epidemiological safety reasons were important even for those, who complemented private 
car trips with other transportation modes (Group 1.2.2). Policy measures for car owners should exploit switching 
benefits connected with trip price (making trips by public transport to be cheaper and trips by private car – more 
expensive), directed on increase of attractiveness of public transport for them. The main obstacle relates to and may 
be directed on minimizing risk of being infected. 

Second, for car non-users, it is worth to try to introduce switching costs for Group 2.1.2 – those, who decreased 
public transport use, substituting it by other transport modes. For them the role of comfort has increased, so the 
development of other transportation modes infrastructure may not only preserve Group 2.2. using alternative modes, 
but also to fix behavioral changes for Group 2.1.2.

Third, it doesn’t worth to try to implement any policy measures to try to change transportation behavior of those 
groups, who didn’t change it when context changes (pandemic has started). These are groups 1.1.1, 2.1.1, and 2.2. 
For them only subjective habitual factors matter.

While designing urban transport policy tools, the regulator should take into account socio-demographical 
characteristics of each group to assess the share of the group in general sample – total amount of city population –
and to perform more detailed analysis of daily trips of teach group. In this case it will be possible to implement 
different policy tool for different parts of the city of for different characteristics of urban transport system.

5. Conclusions

Factors of transport mode choice (such as transport waiting time, trip price, travel time etc) and socio-
demographic characteristics of the users (gender, income, personal attitudes etc.) are usually affect transportation 
preferences. But the impact of changes in external context (such as diseases, accidents, weather hazards etc) on 
transportation preferences was considered more influential and having longer effect. That is why, the Covid-19
pandemic was discussed as an external factor that causes significant changes in behavior patterns of St. Petersburg 
citizens.

The research showed that there are some groups of citizens, whose transportation behavior is not subject to 
change under the impact of context changes. Therefore, we showed that the concept of switching costs may become 
a powerful tool for transportation policy modernizations after the beginning of pandemic, but only in case when the 
thorough analysis of transportation behavior and transport mode choice factors of different groups of citizens was 
held. The proposed recommendations may be a timely reaction of the city authorities to changing preferences due to 
the Covid-19 pandemic.
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These were those people who used to use different transportation modes (private car and public transport) even 
before pandemic – Group 1.1.2. Other groups of car owners showed similar to Group 1.1.2 attitude towards 
subjective factors of transportation mode choice, but for them they were the only reasons to use private car more 
often during pandemic. Epidemiological safety reasons were important even for those, who complemented private 
car trips with other transportation modes (Group 1.2.2). Policy measures for car owners should exploit switching 
benefits connected with trip price (making trips by public transport to be cheaper and trips by private car – more 
expensive), directed on increase of attractiveness of public transport for them. The main obstacle relates to and may 
be directed on minimizing risk of being infected. 

Second, for car non-users, it is worth to try to introduce switching costs for Group 2.1.2 – those, who decreased 
public transport use, substituting it by other transport modes. For them the role of comfort has increased, so the 
development of other transportation modes infrastructure may not only preserve Group 2.2. using alternative modes, 
but also to fix behavioral changes for Group 2.1.2.

Third, it doesn’t worth to try to implement any policy measures to try to change transportation behavior of those 
groups, who didn’t change it when context changes (pandemic has started). These are groups 1.1.1, 2.1.1, and 2.2. 
For them only subjective habitual factors matter.

While designing urban transport policy tools, the regulator should take into account socio-demographical 
characteristics of each group to assess the share of the group in general sample – total amount of city population –
and to perform more detailed analysis of daily trips of teach group. In this case it will be possible to implement 
different policy tool for different parts of the city of for different characteristics of urban transport system.

5. Conclusions

Factors of transport mode choice (such as transport waiting time, trip price, travel time etc) and socio-
demographic characteristics of the users (gender, income, personal attitudes etc.) are usually affect transportation 
preferences. But the impact of changes in external context (such as diseases, accidents, weather hazards etc) on 
transportation preferences was considered more influential and having longer effect. That is why, the Covid-19
pandemic was discussed as an external factor that causes significant changes in behavior patterns of St. Petersburg 
citizens.

The research showed that there are some groups of citizens, whose transportation behavior is not subject to 
change under the impact of context changes. Therefore, we showed that the concept of switching costs may become 
a powerful tool for transportation policy modernizations after the beginning of pandemic, but only in case when the 
thorough analysis of transportation behavior and transport mode choice factors of different groups of citizens was 
held. The proposed recommendations may be a timely reaction of the city authorities to changing preferences due to 
the Covid-19 pandemic.

References 

Beck, M.J., Hensher, D.A., 2020. Insights into the impact of COVID-19 on household travel and activities in Australia–The early days under 
restrictions. Transport policy 96, 76-93. https://doi.org/10.1016/j.tranpol.2020.07.001.

Li, J., Hallsworth, A.G., Coca‐Stefaniak, J.A., 2020. Changing grocery shopping behaviours among Chinese consumers at the outset of the 
COVID‐19 outbreak. Tijdschrift voor economische en sociale geografie 111(3), 574-583. https://doi.org/10.1111/tesg.12420.

Sheth, J. 2020. Impact of Covid-19 on consumer behavior: Will the old habits return or die? Journal of business research 117, 280-283. 
https://doi.org/10.1016/j.jbusres.2020.05.059.

de Haas, M., Faber, R., Hamersma, M., 2020. How COVID-19 and the Dutch ‘intelligent lockdown’change activities, work and travel behaviour: 
Evidence from longitudinal data in the Netherlands. Transportation Research Interdisciplinary Perspectives 6, 
100150.http://dx.doi.org/10.1016/j.trip.2020.100150.

He, H., Harris, L. 2020. The impact of Covid-19 pandemic on corporate social responsibility and marketing philosophy. Journal of business 
research 116, 176-182. https://doi.org/10.1016/j.jbusres.2020.05.030.

Huang, N., Pang, J., Yang, Y., 2020. The Impact of the COVID-19 Epidemic on the Housing Market in China. Available at SSRN 3642444. 
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3642444.

Gloster, A. T., Lamnisos, D., Lubenko, J., Presti, G., Squatrito, V., Constantinou, M., Karekla, M., 2020. Impact of COVID-19 pandemic on 
mental health: An international study. PloS one 15(12), e0244809. https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0244809 
(accessed 21.02.21). 

10 Ekaterina Sokolova et al / Transportation Research Procedia 00 (2019) 000–000

Cantillo, V., Ortuzar, J.D.D., Williams, H.C., 2007. Modeling discrete choices in the presence of inertia and serial correlation. Transportation 
Science 41(2), 195-205. https://doi.org/10.1287/trsc.1060.0178.

Meena, S., 2020. Impact of novel Coronavirus (COVID-19) pandemic on travel pattern: A case study of India. Indian Journal of Science and 
Technology 13(24), 2491-2501. https://doi.org/10.17485/IJST/v13i24.958.

Tan, L., Ma, C. 2021. Choice behavior of commuters' rail transit mode during the COVID-19 pandemic based on logistic model. Journal of 
Traffic and Transportation Engineering (English Edition) 8(2), 186-195. https://www.researchgate.net/publication/346731436
Choice_behavior_of_commuters'_rail_transit_mode_during_the_COVID-19_pandemic_based_on_logistic_model (accessed 10.04.21). 

Brown, J., Hess, D. B., Shoup, D. 2004. Waiting for the bus. Journal of Public: Transportation 7(4), 67-84.  
Ane, B.W., 2010. The relationship between recent gasoline price fluctuations and transit ridership in major US cities. Journal of Transport 

Geography 18(2), 214-225. https://doi.org/10.1016/j.jtrangeo.2009.04.002.
Milioti, C.P., Karlaftis, M.G., 2014. Multimodal public transport demand: a cointegration time-series approach. Multimodal public transport 

demand: a cointegration time-series approach, 361-382. https://doi.org/10.1400/228410.
Woo, C.K., Liu, Y., Cao, K.H., Zarnikau, J., 2020. Can Hong Kong price-manage its public transportation’s ridership? Case Studies on Transport 

Policy 8(4), 1191-1200. https://doi.org/10.1016/j.cstp.2020.07.017.
Ha, J., Lee, S., Ko, J., 2020. Unraveling the impact of travel time, cost, and transit burdens on commute mode choice for different income and age 

groups. Transportation Research Part A: Policy and Practice 141, 147-166. https://doi.org/10.1016/j.tra.2020.07.020.
Chowdhury, S., Ceder, A.A., 2016. Users’ willingness to ride an integrated public-transport service: A literature review. Transport Policy 48, 

183-195. https://doi.org/10.1016/j.tranpol.2016.03.007.
Brakewood, C., Macfarlane, G.S., Watkins, K., 2015. The impact of real-time information on bus ridership in New York City. Transportation 

Research Part C: Emerging Technologies 53, 59-75. https://doi.org/10.1016/j.trc.2015.01.021.
Kuhnimhof, T., Chlond, B., Von Der Ruhren, S., 2006. Users of transport modes and multimodal travel behavior: Steps toward understanding 

travelers’ options and choices. Transportation research record 1985(1), 40-48. https://doi.org/10.1177%2F0361198106198500105.
Sánchez, O., Isabel, M., González, E.M., 2014. Travel patterns, regarding different activities: work, studies, household responsibilities and 

leisure. Transportation Research Procedia 3, 119-128. https://doi.org/10.1016/j.trpro.2014.10.097.
Sánchez, M.I.O., González, E.M., 2016. Gender differences in commuting behavior: Women's greater sensitivity. Transportation research 

procedia 18, 66-72.https://doi.org/10.1016/j.trpro.2016.12.009.
Caulfield, B., Browne, S., Mullin, M., Bowman, S., Kelly, C., 2021. Re-open our city and campus post-Covid: A case study of Trinity college 

Dublin, the University of Dublin. Case Studies on Transport Policy 9(2), 616-625. https://doi.org/10.1016/j.cstp.2021.02.016.
Manoj, M., Verma, A., 2015. Activity-travel behaviour of non-workers belonging to different income group households in Bangalore, 

India. Journal of Transport Geography 49, 99-109. https://doi.org/10.1016/j.jtrangeo.2015.10.017.
Valenzuela-Levi, N., 2021. The rich and mobility: A new look into the impacts of income inequality on household transport 

expenditures. Transport Policy 100, 161-171. https://doi.org/10.1016/j.tranpol.2020.10.002.
Buehler, R., Pucher, J., 2012. Demand for public transport in Germany and the USA: an analysis of rider characteristics. Transport Reviews 32(5), 

541-567. https://doi.org/10.1080/01441647.2012.707695.
López-Rousseau, A., 2005. Avoiding the death risk of avoiding a dread risk: The aftermath of March 11 in Spain. Psychological Science 16(6), 

426-428. https://doi.org/10.1111%2Fj.0956-7976.2005.01551.x.
Marsden, G., Anable, J., Chatterton, T., Docherty, I., Faulconbridge, J., Murray, L., Shires, J., 2020. Studying disruptive events: Innovations in 

behaviour, opportunities for lower carbon transport policy? Transport Policy 94, 89-101. https://doi.org/10.1016/j.tranpol.2020.04.008.
Pregnolato, M., Ford, A., Wilkinson, S.M., Dawson, R.J., 2017. The impact of flooding on road transport: A depth-disruption 

function. Transportation research part D: transport and environment 55, 67-81. https://doi.org/10.1016/j.trd.2017.06.020.
He, Y., Thies, S., Avner, P., Rentschler, J., 2021. Flood impacts on urban transit and accessibility—A case study of Kinshasa. Transportation 

Research Part D: Transport and Environment 96, 102889. https://doi.org/10.1016/j.trd.2021.102889.
Chakrabarti, S., 2017. How can public transit get people out of their cars? An analysis of transit mode choice for commute trips in Los 

Angeles. Transport Policy 54, 80-89. https://doi.org/10.1016/j.tranpol.2016.11.005.
Reeves, M., Carlsson-Szlezak, P., Whitaker, K., Abraham, M. 2020. Sensing and shaping the post-COVID era. The BCG Henderson Institute. 

https://www.bcg.com/en-us/publications/2020/8-ways-companies-can-shape-reality-post-covid-19.aspx (accessed 21.02.21). 
Sabouri, S., Park, K., Smith, A., Tian, G., Ewing, R. 2020. Exploring the influence of built environment on Uber demand. Transportation 

Research Part D: Transport and Environment 81, 102296. https://doi.org/10.1016/j.trd.2020.102296.
Dikolli, S.S., Kinney Jr, W.R., Sedatole, K.L., 2007. Measuring customer relationship value: The role of switching cost. Contemporary 

Accounting Research 24(1), 93-132.  https://doi.org/10.1506/N658-3452-4X2L-0847.
Shang, W.L., Chen, J., Bi, H., Sui, Y., Chen, Y., Yu, H., 2021. Impacts of COVID-19 pandemic on user behaviors and environmental benefits of 

bike sharing: A big-data analysis. Applied Energy 285, 116429. https://doi.org/10.1016/j.apenergy.2020.116429.
Griffiths, S., Del Rio, D.F., Sovacool, B., 2021. Policy mixes to achieve sustainable mobility after the COVID-19 crisis. Renewable and 

Sustainable Energy Reviews, 110919. https://doi.org/10.1016/j.rser.2021.110919.
Eisenmann, C., Nobis, C., Kolarova, V., Lenz, B., Winkler, C., 2021. Transport mode use during the COVID-19 lockdown period in Germany: 

The car became more important, public transport lost ground. Transport policy 103, 60-67. https://doi.org/10.1016/j.tranpol.2021.01.012.



808	 Ekaterina Sokolova  et al. / Transportation Research Procedia 63 (2022) 798–808
Ekaterina Sokolova et al / Transportation Research Procedia 00 (2019) 000–000 11

Bhaduri, E., Manoj, B.S., Wadud, Z., Goswami, A.K., Choudhury, C.F., 2020. Modelling the effects of COVID-19 on travel mode choice 
behaviour in India. Transportation research interdisciplinary perspectives 8, 100273. https://doi.org/10.1016/j.trip.2020.100273.

De Vos, J., 2020. The effect of COVID-19 and subsequent social distancing on travel behavior. Transportation Research Interdisciplinary 
Perspectives 5, 100121. https://doi.org/10.1016/j.trip.2020.100121.

Dong, H., Ma, S., Jia, N., Tian, J., 2021. Understanding public transport satisfaction in post COVID-19 pandemic. Transport Policy 101, 81-88. 
https://doi.org/10.1016/j.tranpol.2020.12.004.

Circella, C., 2020. The COVID-19 Pandemic: what does it means for Mobility? What are the temporary vs. longer-term impacts? UC Davis 
Institute of Transport Studies. Revolutions Programm. https://scag.ca.gov/sites/main/files/file-
attachments/mtf092320_circella.pdf?1602910605 (accessed 24.03.21). 

Molloy, J., Tchervenkov, C., Axhausen, K., 2020. Tracing the Sars-CoV-2 impact. The first month in Switzerland-March to April 2020. 
https://findingspress.org/article/12903-tracing-the-sars-cov-2-impact-the-first-month-in-switzerland (accessed 15.12.20). 

Jenelius, E., Cebecauer, M., 2020. Impacts of COVID-19 on public transport ridership in Sweden: Analysis of ticket validations, sales and 
passenger counts. Transportation Research Interdisciplinary Perspectives 8, 100242. https://doi.org/10.1016/j.trip.2020.100242.

Heinen, E., Chatterjee, K., 2015. The same mode again? An exploration of mode choice variability in Great Britain using the National Travel 
Survey. Transportation Research Part A: Policy and Practice 78, 266-282. https://doi.org/10.1016/j.tra.2015.05.015.


