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Abstract: The COVID-19 pandemic has caused incredible impacts on people’s travel behavior. Recent
studies suggest that while the demand for public transport has decreased due to passengers’ inability
to maintain physical distance inside this mode, the demand for private automobile and active
transport modes (walking and cycling) has increased during the pandemic. Policymakers should
take this opportunity given by the pandemic and encourage people to use active transport more in
the new normal situation to achieve sustainable transportation outcomes. This study explores the
expected change in active transport mode usage in the new normal situation in Bangladesh based on
the data from a questionnaire survey. The study finds that 56% and 45% of the respondents were
expected to increase travel by walking and cycling, respectively, during the new normal situation. On
the other hand, 19% of the respondents were expected to do the opposite. The study further identifies
the factors influencing the expected change in travel by active transport modes during the new
normal situation by developing multinomial logistic regression models. Finally, this study proposes
policies to increase active transport use beyond the pandemic and ensure sustainable mobility for
city dwellers and their well-being.

Keywords: walking; cycling; pandemic; COVID-19; new normal; sustainable transportation

1. Background

It has been more than a year since the first case of COVID-19 was detected in the
city of Wuhan in China [1]. The pandemic has created havoc in the lives of people all
around the world [2]. Thus far, the highly contagious disease has spread to 219 countries,
being contracted by 140.3 million people and killing more than 3 million [3]. Apart from
creating a panic in the public health arena, COVID-19 has affected many other vital sectors,
including transportation [4]. COVID-19 spread from Wuhan to other countries through the
transportation system, though primarily via air travel [5]. The first major step for these
countries was to suspend flights and close their borders [6]. They adopted different types
of lockdown measures to limit the internal spread, ranging from movement restrictions
to full curfews [7,8]. These measures were supplemented by responsibilities imposed on
individuals, such as maintaining a social distance of approximately 1–2 m, wearing a face
mask in public places and sanitizing their hands [9,10].

The lockdown measures were subsequently relaxed to mitigate the negative impacts
on the economy [11,12]. If lockdown measures are applied for a long time, its effectiveness
is likely to wane over time. The COVID-19 situation worsened in several countries due to
the relaxation of restrictions, and some of the measures were reapplied in response to the
second wave of infections [13,14]. The recent discovery of the COVID-19 vaccine brought a
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ray of hope to the people [15]. However, recent incidents related to vaccines have raised
serious concerns about their success in solving the COVID-19 problem in the near future.
The main vaccines which have started to be widely used are the Oxford Uni-AstraZeneca,
Pfizer-BioNTech, Moderna, and Johnson & Johnson vaccines [16]. Among these, the first
three require administration in two doses, and the fourth can be administered in one. Only
the Oxford Uni-AstraZeneca vaccine can be stored at a normal refrigeration temperature,
while the rest are stored in temperatures between −70 ◦C and −20 ◦C, making it the
convenient choice for less-developed countries. Unfortunately, the use of this vaccine has
been suspended in 17 countries and permanently halted in one country (Denmark) over
possible side effects leading to blood clots [17,18]. Six cases of blood-clotting were also
detected after administering the single-dose Johnson & Johnson vaccine in the US, and its
application has been suspended in the US, South Africa, and the European Union [16].

As of 17 April 2021, more than 878 million vaccine doses have been applied in 157 coun-
tries, which is equivalent to 11 doses per 100 people [19]. The majority of these are first
doses, and from these statistics, it can be observed that only a minor portion of the global
population has been vaccinated so far, and many countries have yet to begin their vaccina-
tion programs. Therefore, we might have to wait a long time for a solution to the COVID-19
problem. To eliminate the pandemic, at least 85% of people need to be vaccinated [20].
Until the world has an appropriate fix for COVID-19, individuals need to change their ways
of life to carry out their activities on a full scale by embracing preventive measures to shield
themselves and others from COVID-19. Contrasted with the pre-COVID-19 circumstance,
this new circumstance is characterized as the ‘new normal’ situation in this study [21–23].
Since the ‘new normal’ situation is likely to be prolonged, it would be worthwhile to know
how people are planning to carry out their activities and travel in this period.

At the time of writing this paper, several studies are available on the impact of
COVID-19 on the transportation sector, specifically the transmission of COVID-19 through
transportation [24–27], virus transmission risks in travel modes [28,29], operation and
maintenance of transportation systems [30,31], public transportation [32,33], the impacts
of COVID-19 on travel demand [34–36], activity patterns [37–41], and mode choice be-
havior [42–44] during the lockdown and post-lockdown periods. The emerging litera-
ture in the field indicates that people’s travel behavior has changed in response to the
threats of COVID-19’s spread and related guidelines and restrictions that are still ac-
tive [38,39,41,42,45]. The change is reflected more in the case of travel mode choice behav-
ior. According to the initial reports and research findings, passengers perceived public
transport as unsafe for traveling during the pandemic, leading to lower patronage com-
pared with the pre-COVID-19 period [32,33,35,41]. The decline in the overall use of public
transport worldwide and the loss of its modal share is a concern for transport planners.
A segment of the public transport users is switching to private modes (e.g., cars and
motorcycles) after the lockdown period [41,42,46], which will be a setback for achieving
sustainable transportation outcomes. Limited empirical evidence and information world-
wide indicates that people are also resorting more to active transport since the outbreak
of COVID-19 [40,41,47,48]. Measures should be in place not only to bring back the people
who switched from public transport to private vehicles due to the pandemic, but also to
have active transport modes capture a portion of them to prevent the rise of private modes’
modal shares. Otherwise, the local environmental situation and global CO2 emission
problems could become worse than in the pre-pandemic era. It would be even better if
some of the usual private mode travelers could be shifted to active transport modes.

Using active transport modes like walking and cycling is akin to sustainable trans-
portation. Increased and sustained use of active transport modes would contribute to
improving the air quality of the cities and the well-being of societies. Numerous research
examples indicate that public health issues of cities are better addressed through the in-
creased uptake of cycling [33,35]. During the COVID-19 pandemic, the importance of using
active transport modes has grown. Unlike the trips made by public transport modes in
confined spaces, active travel can be accomplished in an unconfined space. The chance of
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virus transmission is higher in a confined space [49]. A study found that out of 318 people
in China with the COVID-19 virus, one contracted it outdoors, while the others contracted
it indoors [50]. It is easier to maintain a physical distance of 1–2 m when traveling by
bicycle or on foot than inside a shared vehicle [51]. Moreover, people are unlikely to catch
COVID-19 by passing cyclists [52]. Outdoor travel is likely to help in the natural intake of
vitamin D, which has been strongly recommended for boosting the immune system to fight
against COVID-19. One study based on the data for the first wave of COVID-19 patients
admitted to hospitals found that vitamin D deficiency increased the chance of death by
3.7 times [53]. Physical exercise is also a means to strengthen the immune system to fight
against COVID-19 [54]. Therefore, active transport can play a vital role in this regard as
well. All these benefits of using active transport modes are likely to have increased uptake
during the COVID-19 period. Government and transportation agencies invested in walking
and cycling infrastructures and facilities in many countries (e.g., Italy, France, Colombia,
Australia, and the UK) during the pandemic period to encourage people to travel by active
transport modes [47,55,56]. Therefore, policymakers should take proper steps to sustain
the rise of active transport use in the new normal situation and beyond.

Though there has been significant ongoing research to understand the change in mode
choice behavior for COVID-19, results are still sparse. The studies have been more focused
on the change in travel behavior in the short term, whereas it is also important to investigate
whether there would be a change in travel behavior in the long term [38]. To the best of our
knowledge, there is a lack of empirical evidence on the issues related to the impacts of the
pandemic on active transport modes (walking and cycling) focusing on the ‘new normal
situation’ throughout the world, especially in the context of a developing country like
Bangladesh (or other countries in the Global South). It would be worth examining whether
COVID-19 is threatening the potential growth of active transport or offers an opportunity
to realize this sustainable transportation mode’s potential.

A couple examples of research could be found that covered the association of COVID-
19 and transportation issues in Bangladesh. Among them, the one by Abdullah and
Dias [44] was based on a questionnaire survey with 1203 respondents in more than 15 coun-
tries across the world, including Bangladesh. Respondents from Bangladesh constituted
14% of the total, and the survey was administered in May 2020 during a complete lockdown
in the country. The study mainly aimed to find the change in travel behavior before and
during COVID-19, and its results were presented in an aggregated way. The study of
Anwari and Tawkir Ahmed [57] is perhaps the only one on this topic with Bangladesh as
the study area. However, like the study by Abdullah and Dias [44], their online survey (a
total of 572 responses) was partially administered during the lockdown (from May 2020 to
June 2020). This study, like the previous one, compared the travel behavior changes before
and during the COVID-19 situation. However, none of the studies attempted to capture the
intended travel behavior of Bangladeshi people in the ‘new normal’ situation, specifically
focusing on active transport modes.

This research attempts to fill these voids in knowledge. Through a questionnaire
survey administered online in July and August 2020, this study investigates the expected
change in the use of active transport modes in the new normal situation in Bangladesh due
to the COVID-19 pandemic and identifies the factors contributing to the expected change.
This research also aims to formulate policy recommendations based on empirical evidence
to help policymakers tackle the urban transportation challenges in the new normal situation
and beyond and promote sustainable mobility.

2. COVID-19 Situation and the Active Transport Scenario in Bangladesh

The first case of COVID-19 in Bangladesh was recorded on 8 March 2020, with the
first death occurring ten days later [58]. As of 16 April 2021, around 0.712 million people
have contracted COVID-19, resulting in more than ten thousand fatalities [59,60]. To
tackle the pandemic’s outbreak, a complete country-wide lockdown was imposed from
26 March 2020 to 30 May 2020, during which only essential travel was allowed, and offices,
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schools, and universities operated virtually in a limited form [61]. Public transportation
services resumed on 1 June 2020 under some restrictions [62]. The service providers were
allowed to carry passengers at 50% of the seating capacity. To compensate for the loss of
revenue due to reduced passenger numbers, they were allowed to charge 60% more than
the pre-COVID-19 fares. The passenger restriction was lifted on 1 September 2020, and
ticket prices returned to normal levels. Though all the offices, commercial enterprises, and
entertainment outlets were gradually opened, the educational institutions have remained
closed (some of them operating virtually) since the outbreak.

The first doses of the Oxford Uni-AstraZeneca vaccine were administered in Bangladesh
on 7 February 2021 [63]. When it seemed that the situation was improving, Bangladesh ex-
perienced the second wave of COVID-19 in mid-March 2021, which is ongoing. The second
wave is having an even greater impact on people’s lives. The highest number of COVID-19
cases (7626) and deaths (101) per day were recorded on 7 April 2021 and 16 April 2021,
respectively [64,65]. In response, the government re-imposed 50% occupancy restrictions
on public transport (instead of the 60% extra fare) on 7 April 2021 and a week-long strict
lockdown on 14 April 2021, which was subsequently extended for another week [66,67]. All
offices and shopping and entertainment centers were closed, while urban public transport
services, inter-city transport services, and domestic and international flights were sus-
pended. Kitchen markets, supermarkets, pharmacies, seaports, export-oriented factories,
and emergency services were outside the purview of these restrictions [68].

One study indicated that walking increased in Bangladesh during the COVID-19
pandemic [57], but a similar statistic is not available for cycling. However, different news
items point to the fact that, like many other countries, active transport modes, especially
cycling, increased. Bicycle sales increased up to three times in Bangladesh [69]. Mid-range
bicycles had the highest demand, and they soon became out of stock by June 2020 as a
result. Many people are presumed to cycle now after switching from public transport [70].
A bike-sharing scheme—JoBike—was introduced in Dhaka and the tourist city Cox’s Bazar
before the pandemic [71]. The service had to be suspended during the lockdown period,
but it resumed afterward and expanded to two new areas in Dhaka since then.

3. Methodology
3.1. Data Collection

We conducted an online questionnaire survey from 1 July 2020 to 31 August 2020 to
collect the data for this study. Participation in the survey was voluntary. At the beginning
of the survey, respondents were provided with the consent form to be informed about
the study’s purpose, information to be collected, the confidentiality of the information
collected, and the associated risks and benefits of participating in the survey. A total of
804 people from all over Bangladesh participated in the survey. The spatial distribution of
the sample over the administrative divisions of the country is presented in Figure 1. Five
surveyors were employed to promote the survey through various social media pages by
contacting social media groups and pages and utilizing their personal networks. Along
with that, Facebook advertisements were conducted to reach a broader audience of the
country. This advertisement allowed us to reach a wide range of people and helped to
obtain a more diverse sample across the country. An orientation meeting for the surveyors
was conducted to familiarize them with survey objectives and expected outcomes. Initially,
a pilot test was conducted. Based on the feedback, some modifications were made to the
final questionnaire so that the questions became more explicit to the respondents and more
relevant to the Bangladeshi context.

Like many other studies conducted during the ongoing COVID-19 pandemic
(e.g., [38,42,57,72]), an online survey was conducted to ensure the safety (virus transmission-
related risks) of both the surveyors and respondents. For this same reason, the collected
data were not free from selection bias, meaning the survey was only available to individuals
with internet access, and those who were familiar with the online surveys were able to
participate in the survey. Thus, like most online surveys, the majority of the respondents
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from this survey were young adults (Table 1). Therefore, this might have induced some
limitations on the study. However, from the sample characteristics, we could conclude that
we collected a sample from a diverse socioeconomic group and spatial locations to a quite
good extent (Table 1).
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Through the questionnaire survey, we collected data from the respondents under six
broad themes. The themes were (1) the respondents’ sociodemographic characteristics,
(2) pre-COVID-19 travel behavior-related factors, (3) factors related to the expected travel
behavior in the new normal situation, (4) walking-specific factors, (5) cycling-specific
factors, and (6) psychological factors. For collecting data on the new normal situation, we
presented a hypothetical scenario to depict the new normal situation in the questionnaire.
We portrayed this situation as a future situation where people adjust their lifestyles by
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adopting preventive measures to protect themselves and others from COVID-19 infections
while carrying out their activities on a full scale until a proper cure or vaccine for COVID-19
is available.

Table 1. Descriptive statistics of the independent variables.

Variable Name Variable Description Variable Type or Outcomes % Mean

Socio-economic factors

Gender Respondent’s gender
Female 32.96

Male 67.03

Age group Respondent’s age

Young (<30 years) 83.58

Middle-aged (30–60 years) 16.04

Old (>60 years) 00.37

Income group Respondent’s income group based on his or
her monthly household income

Low-income group (<20,000 BDT) 19.77

Middle-income group (20,000–60,000 BDT) 55.84

High-income group (>60,000 BDT) 24.37

Household size Number of members in the
respondent’s household Continuous 4.55

Location Location of respondent’s living place

Dhaka 45.77

Divisional city 18.91

Other 35.32

Travel behavior-related factors (pre-COVID-19 and new normal situation)

Motorcycle ownership Whether respondent’s household owned
a motorcycle

Yes 30.50

No 69.50

Car ownership Whether respondent’s household owned a
private car

Yes 29.70

No 70.30

Regular pre-COVID-19
travel mode

Respondent’s regularly used travel mode
during the pre-COVID-19 situation

Public transport 30.80

Shared mode (e.g., C.N.G., rickshaw,
and rideshare) 26.90

Private mode (car or motorcycle) 20.27

Walk 19.50

Bicycle 02.49

Expected change in trip
frequency in new normal

Expected change in the frequency of travel
during the new normal situation by

the respondent

More than pre-COVID-19 23.00

Same as pre-COVID-19 30.00

Less than pre-COVID-19 47.00

Expected change in
virtual activities

Expected change in virtual activities (e.g.,
online office, class, and shopping) during
new normal situation by the respondent

More than pre-COVID-19 66.00

Same as pre-COVID-19 17.80

Less than pre-COVID-19 16.20

Walking-specific factors

Pre-COVID-19
walking frequency

Frequency of travel by walking during
pre-COVID-19 situation by the respondent

Regularly (>3 days per week) 60.57

Usually (1–3 days per week) 22.26

Rarely 17.16

Perceived risk of
COVID-19 transmission

while walking

Respondent’s perceived risk of COVID-19
transmission while walking

Five-point Likert scale (1 = extremely high,
5 = extremely low) 4.2

Walking accessibility
Agree with the statement: “I live in a location

from which I can access the places of my
daily necessities through walking.”

Five-point Likert scale (1 = strongly
disagree, 5 = strongly agree) 2.91
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Table 1. Cont.

Variable Name Variable Description Variable Type or Outcomes % Mean

Cycling-specific factors

Pre-COVID-19
cycling frequency

Frequency of travel by cycling during
pre-COVID-19 situation by the respondent

Regularly (>3 days per week) 06.34

Usually (1–3 days per week) 09.45

Rarely 84.21

Bicycle ownership Whether respondent’s household owned
a bicycle

No 67.40

Yes 32.60

Perceived risk of
COVID-19 transmission

while cycling

Respondent’s perceived risk of COVID-19
transmission while cycling

Five-point Likert scale (1 = extremely high,
5 = extremely low) 4.2

Lack of supportive
infrastructure for cycling

Agree with the statement: “It is difficult to
cycle as my area’s infrastructure is not

supportive of bicycling”.

Five-point Likert scale (1 = strongly
disagree, 5 = strongly agree) 3.12

Affordability

Agree with the statement: “Considering my
current level of income and my family’s

affordability, I can own a bicycle and use it
for my day-to-day travel”.

Five-point Likert scale (1 = strongly
disagree, 5 = strongly agree) 3.56

Parking facility Agreement with the statement: “Bicycling
parking would be easier and cheaper”.

Five-point Likert scale (1 = strongly
disagree, 5 = strongly agree) 3.81

Can ride a bicycle Respondent knows how to ride a bicycle
Yes 33.58

No 66.41

Psychology-related variables

Concern about
COVID-19’s impact on

the economy

Agree with the statement: “I am concerned
about the economic impacts of COVID-19

in Bangladesh”.

Five-point Likert scale (1 = strongly
disagree, 5 = strongly agree) 4.08

Feeling about the
immune system

Agree with the statement: “I feel that my
immune system is very strong, and I am

much less likely to be affected by COVID-19”.

Five-point Likert scale (1 = strongly
disagree, 5 = strongly agree) 2.35

Willingness to go outside

Agree with the statement: “If I am allowed, I
am going to social gatherings to meet people

even if there is a risk of
COVID-19 transmission”.

Five-point Likert scale (1 = strongly
disagree, 5 = strongly agree) 1.85

Trust in
preventive strategies

Agree with the statement: “The more we take
precautions and follow the health guidelines,

the lower the risk of being affected by
the COVID-19”.

Five-point Likert scale (1 = strongly
disagree, 5 = strongly agree) 4.13

Keeping updated
about COVID-19

Respondent’s keeping up to date
about COVID-19

Regularly (at least one time per day) 75.24

Occasionally (at least one time per week) 11.56

Rarely 13.18

3.2. Data Analysis

We applied both descriptive analysis and statistical modeling approaches to fulfill the
objectives of this study. We used descriptive analysis to explore the frequency of active
transport mode use before the pandemic and the expected changes in the frequency of
travel by public transport, shared transport (e.g., rickshaw, auto-rickshaw or C.N.G., and
ridesharing), and active transport modes during the new normal situation compared with
the pre-COVID-19 situation. We developed two multinomial logistic regression models to
identify the factors influencing the expected changes in travel frequency by active transport
modes in the new normal situation (one model for walking and another for cycling).

Multinomial logistic regression is a popular and widely used technique for analyzing
the relationship between a categorical dependent variable and multiple independent or
explanatory variables through maximum likelihood estimation. This technique is generally
used when the dependent variable has two or more nominal discrete outcomes [73]. If a
categorical dependent variable has k number of outcomes, this method will develop k − 1
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logistic regression models. An outcome of the dependent variable needs to be set as a
reference outcome. This outcome is used to carry out a comparison with other outcomes
of the dependent variable. Suppose there are three outcomes in a categorical dependent
variable (k = 3): a, b, and c. Here, a is selected as the reference outcome. Therefore,
two logistic regression models (k = 3 − 1 = 2) are developed through this method: the
first one predicts b compared with a, and the second one predicts c compared with a. A
generalized equation of multinomial logistic regression is presented in the following, where
the outcome I of the dependent variable is selected as the reference outcome:

ln
[

πi
πI

]
= ln

[
P(y = i)
P(y = I)

]
= αi +

J

∑
j−1

βijxj; i = 1, 2, 3, . . . , I − 1 (1)

Here, αi is the constant and βij is the coefficient of the xj independent variable for the
ith outcome of the dependent variable.

Our study considered “expected change in travel frequency by walking in the new
normal situation” as the dependent variable, having three outcomes: less than pre-COVID-
19, the same as pre-COVID-19, and more than pre-COVID-19 in the first model. For the
second model, we considered “expected change in travel frequency by cycling in the new
normal situation” as a dependent variable having the same outcomes: less than pre-COVID-
19, the same as pre-COVID-19, and more than pre-COVID-19. Therefore, we found the
multinomial logistic regression modeling technique suitable for identifying the factors
influencing the dependent variables. We fixed the “same as pre-COVID-19” outcome of
the dependent variables as the reference outcome in both models. We considered the
data of the factors which were collected under the six broad themes mentioned earlier as
independent variables. We did not consider walking-specific factors while developing the
model for cycling or the cycling-specific factors while developing the model for walking.
Details and descriptive statistics of the independent variables are presented in Table 1.
For developing the model, first, we organized the dataset by cleaning and processing the
collected data, as well as selecting reference outcomes and creating dummy variables of
the independent variables. Then, we checked for the presence of outliers in the dataset.
Finally, we developed two multinomial logistic regression models through the forward
stepwise modeling technique and checked the assumptions of the model. All the analysis
was performed in Statistical Package for the Social Sciences (SPSS) software.

4. Results and Discussion
4.1. Impacts of COVID-19 on the Use of Active Transport Modes

Figure 2 shows the frequency distributions of travel by active transport modes be-
fore the pandemic. Before the outbreak of COVID-19 in Bangladesh, almost 55% of the
respondents made at least one trip by walking every day (Figure 2). However, around 17%
of the respondents rarely (13%) or never (4%) made trips by walking. This scenario was
found to be the opposite for cycling. Only a small portion of the respondents regularly
traveled by cycling (4% traveled almost every day, 3% cycled 4–5 times a week, and 3%
cycled 2–3 times a week) during the pre-COVID-19 situation. In addition to that, about 17%
of the respondents rarely traveled by cycling, and 68% of the respondents never traveled
by cycling before the arrival of the pandemic (Figure 2).

In the new normal situation, people might change their frequency of travel by different
modes compared with the scenario before the pandemic. The expected change in travel
frequency by public transport, shared transport, walking, and cycling by the respondents
during the new normal situation is illustrated in Figure 3. The results show that about 60%
and 50% of the respondents were expected to travel less by public transport and shared
transport modes, respectively, during the new normal situation than in the pre-COVID-19
situation. On the other hand, about 56% of the respondents were expected to increase their
travel by walking during the new normal situation, whereas this percentage was 45% for
cycling (Figure 3). Around 27% and 35% of the respondents did not expect any change in
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their travel frequencies by walking or cycling, respectively. Aside from that, about 19% of
the respondents were expected to decrease travel by both walking and cycling (Figure 3).
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Walking is one of the major travel modes in Bangladesh. Though data for the modal
share of walking is not available for the whole country, around 20% of trips are made on
foot in Dhaka, according to recent studies [74,75]. This share was much higher (around 60%)
in past studies conducted in 2000 [75]. The modal share of walking shows a decreasing
trend. On the other hand, cycling was neglected in Bangladesh, especially in urban areas.
Cycling constitutes less than 2% of the modal share in Dhaka [76]. The results of our study
also show figures similar to these statistics (Figure 2). Due to the COVID-19 pandemic,
many researchers assumed that people are expected to decrease travel by public transport
and shared transport modes. On the other hand, they are expected to increase travel by
active transport and private modes (e.g., car or motorcycle) during the new normal situa-
tion [46,77,78]. These assumptions are also consistent with our study (Figure 3). A change
is visible in the modal shift from public and shared transport modes to private and active
transport modes. The decreasing trip share of public transport and increasing trip share
of private modes will make the challenges in the transportation sector more complicated
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by increasing traffic congestion, deteriorating traffic safety, deteriorating environmental
conditions (e.g., air pollution), and complicating the existing traffic management system,
especially in urban areas. This move would undermine the goals of achieving a sustainable
transportation system. On the other hand, increasing travel by active transport modes
would help move toward sustainability.

Walking and cycling should be prioritized all over Bangladesh to utilize the opportu-
nities created by the pandemic. This prioritization might help fine-tune the transportation
system and make a visible contribution to strengthening Bangladesh’s transportation sys-
tem, especially in the urban areas. The average trip length by all modes in Dhaka is around
5.37 km, while it is 8.4 km by bus [78]. Dhaka’s average trip duration by walking is 15 min,
and the average trip length is around 1.25 km [79]. Although data for the average trip
length by cycling in Bangladesh were not found, the range of travel by bicycle is around
15 km in general [80]. Therefore, a large portion of the trips is possible to be made by active
transport. Therefore, it is necessary to take proper measures to increase the modal share of
active transport to maximize the health, environmental, and economic benefits and reduce
the congestion costs. ‘Pedestrians first’ is a motto universally practiced throughout the
world by city authorities. In cities like Tokyo, London, Berlin, and Singapore, around 30%
of all trips are made on foot [76]. In addition to that, cycling accounts for around 10–30% of
all trips in many cities, including Berlin (13%), Shanghai (20%), Tokyo (16%), Beijing (32%),
and Amsterdam (28%) [76]. Therefore, if the concerned authorities take proper steps, there
is enormous potential to increase the trip share of active transport in Bangladesh during
the new normal situation. This move would be helpful to achieve the goals of sustainable
transportation systems in Bangladesh.

4.2. Factors Influencing Expected Change in Frequency of Travel by Active Transport Modes

Two multinomial logistic regression models were developed to identify the factors
that could influence the expected change in travel frequency by active transport modes in
the new normal situation: one for walking and the other one for cycling. Model statistics
of these two models were found to be statistically significant at a 99% confidence level
(p-value < 0.000), indicating a good model fit (Table 2). The pseudo R-squared (ρ2) values
were found to be 0.257 and 0.278 for the models developed for walking and cycling,
respectively, indicating that the independent variables could explain 25.7% and 27.8% of
the variation in the expected change in the frequency of travel by walking and cycling
during the new normal situation, respectively. The coefficient (B) and odds ratio (OR)
statistics for the significant explanatory variables are presented in Table 2. Interpretation of
the results and discussion on them are presented in the following sections.

4.2.1. Socioeconomic Factors

In the case of the socioeconomic factors, the respondents’ income was the only factor
found to be statistically significant in the model for walking. Respondents from the low-
income group were unlikely to decrease their travel frequency by walking compared with
the high-income group during the new normal situation as opposed to the pre-COVID-19
situation (Table 2). The COVID-19 pandemic caused devastating impacts on the economy
both in the short and long run. Due to shutdowns, lockdowns, and disastrous effects on the
economy, many people lost their jobs, and a large number of small and medium business
enterprises permanently closed. Therefore, the income of a considerable number of people
fell [81]. Poor people’s income dropped by 80% due to the pandemic in Bangladesh [82].
This poor economic condition of a large number of people might force them to travel more
using affordable and economical travel modes such as public transport. However, due
to the high risk of viral transmission in crowded public transport [33], they are likely to
travel more by walking, an affordable and economical travel mode having a lower risk of
COVID-19 transmission.
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Table 2. Results of the multinomial logistic regression models.

Factors
Expected Change in Frequency of Travel by
Walking during the New Normal Situation

(Ref: Same as Pre-COVID-19)

Expected Change in Frequency of Travel by
Cycling during the New Normal Situation

(Ref: Same as Pre-COVID-19)

Less than
pre-COVID-19

More than
pre-COVID-19

Less than
pre-COVID-19

More than
pre-COVID-19

B OR B OR B OR B OR

Constant –0.08 0.9 –1.36 0.2 * –1.41 0.2 * –0.86 0.4 ***

Socioeconomic factor

Income group (Ref: High-income group)

Low-income group −0.46 0.6 ***

Travel behavior-related factor

Regular pre-COVID-19 travel mode (Ref: Public transport)

Private mode 0.61 1.9 ** 0.33 1.4 ***

Expected change in trip frequency in the new normal situation (Ref: Same as pre-COVID-19)

More than pre-COVID-19 0.45 1.6 ** 0.39 1.5 **

Less than pre-COVID-19 1.11 3.1 * 1.40 4.1 *

Walking-specific factor

Pre-COVID-19 walking frequency (Ref: Rarely)

Regularly 0.83 2.3 *

Perceived risk of
COVID-19 transmission

while walking
–0.26 0.8 * 0.17 1.2 **

Cycling-specific factor

Pre-COVID-19 cycling frequency (Ref: Rarely)

Regularly 1.26 3.5 *

Bicycle ownership (Ref: No)

Yes 0.48 1.6 **

Perceived risk of
COVID-19 transmission

while cycling
0.26 1.3 *

Lack of supportive
infrastructure for cycling −0.15 0.8 **

Psychology-related factor

Concern about
COVID-19’s impact on

the economy
0.21 1.2 *

Feeling about the
immune system -0.22 0.8 *

Willingness to go outside -0.19 0.8 **

Model statistics χ2 = 137, df = 34, p-value = 0.000
ρ2 = 0.257

χ2 = 176.2, df = 18, p-value = 0.000
ρ2 = 0.278

* Significant at 99% confidence level; ** Significant at 95% confidence level; *** Significant at 90% confidence level.

4.2.2. Travel Behavior-Related Factor

Among the travel behavior-related variables, regular pre-COVID-19 travel modes and
the expected change in trip frequency during the new normal situation were statistically
significant. The frequency of travel by walking and cycling was expected to decrease in the
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new normal situation if the respondents’ regular travel mode was private (e.g., private car
or motorcycle) during the pre-COVID-19 period. Respondents who regularly traveled by
public transport before the COVID-19 pandemic were more unlikely to decrease their travel
frequency by active transport during the new normal situation (Table 2). Previous studies
assumed that private modes are relatively less risky than public transport in terms of
viral transmission [46,78,83]. In addition, private modes are more comfortable than public
transport as well as active transport, especially for long trips. In Bangladesh, transportation
infrastructures are more supportive for private modes than public transport and active
transport [76,84]. As a result, people using private modes regularly might not be interested
in increasing their travel by active transport; instead, they might be interested in traveling
even more by private modes. In the case of public transport users, a portion of them might
not choose private modes for travel due to economic constraints, despite the high risk
of COVID-19 transmission in public transport. Therefore, they might shift their travel
mode from public transport to active transport for suitable trips. It can be deduced that
a potential modal shift from public transport to private modes (e.g., cars or motorcycles)
and active transport modes might happen due to the pandemic during the new normal
situation. However, the modal shift from private modes to active transport is less likely.
Losing the share of public transport trips, failing to attract trips by active transport, and
the increasing private transport share might worsen traffic problems and undermine
sustainable development goals, especially in urban areas during the new normal situation.
Lastly, the results also show that respondents who anticipated an increase in their trip
frequencies in the new normal situation also expected to significantly increase their travel
frequency by active transport modes during that time. On the other hand, respondents
who expected a decrease in trip frequencies expected to decrease their travel frequency by
active transport modes (Table 2).

4.2.3. Walking-Specific Factors

From the walking-specific factors, the pre-COVID-19 walking frequency and per-
ceived risk of COVID-19 transmission in walking were found to be statistically significant.
Respondents who regularly traveled by walking before the COVID-19 pandemic were
more likely to increase their travel by walking during the new normal situation than those
who rarely traveled by walking. In addition to that, respondents who perceived a higher
level of viral transmission risk in walking were expected to decrease travel by walking
during the new normal situation. The opposite was observed if the respondents perceived
a lower level of risk (Table 2). The risk perception of people was one of the most important
factors which influenced their risk-taking behavior. It also dictated the adoption of certain
behaviors. People engaged in less risky behavior and took more preventive measures
to ensure safety from certain exposures if they perceived higher levels of risk as being
associated with the exposures [85,86]. Hence, the frequency of travel might increase during
the new normal situation if it is possible to lower the perceived risk of viral transmission
by walking.

4.2.4. Cycling-Specific Factors

Among the cycling-specific factors, pre-COVID-19 cycling frequency, bicycle owner-
ship, the perceived risk of COVID-19 transmission in cycling, and a lack of supportive
infrastructure for cycling were found to be statistically significant in the developed model.
Like in the case of walking, respondents who regularly traveled by cycling before the
COVID-19 pandemic were more likely to increase their travel by this mode in the new nor-
mal situation. In addition, bicycle ownership also influenced the respondents to increase
travel by cycling during the new normal situation. This was expected, as people who
already own bicycles are likely to use them more than before for suitable trips previously
made by public and shared transport modes, since the viral transmission risk is higher in
these crowded and shared travel modes. Risk perception also played an important role
in dictating the expected change in frequency of travel by cycling. The respondents were
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expected to decrease travel by cycling during the new normal situation if they perceived a
higher level of viral transmission risk in cycling, and vice versa (Table 2). The results also
show that the available infrastructure and facilities for cycling influenced respondents’ de-
cisions regarding cycling. The respondents were expected to travel more by cycling where
supportive infrastructures were available. In Bangladesh, supportive and safe bicycle
infrastructures are not available, and cycling in congested urban areas is very difficult. The
concerned authorities of Bangladesh never emphasized cycling in the past, despite having
many benefits associated with it. Nowadays, these authorities are aware of cycling’s needs
and benefits and are trying to provide some supportive infrastructures on some specific
roads [74]. However, these initiatives are very limited and not enough to increase the trip
share of cycling.

4.2.5. Psychology-Related Factors

Concern about the impacts of COVID-19 on the economy, feelings about the immune
system, and the willingness to go outside were the psychology-related factors that were
significant in the developed models. The results indicate that a higher level of concern about
the pandemic’s economic impact led to an increased likelihood of more travel by walking
during the new normal situation. Previous studies showed that concern toward any
apparent danger of the pandemic shapes people’s decisions to adopt mitigation measures
to minimize the danger [86,87]. Therefore, people concerned about the economic impact
might have poor economic conditions, and consequently, they might try to use affordable
and economical transport options like active transport. On the other hand, respondents
who felt they had robust immune systems and were willing to go outside during the
pandemic, undermining the risk of viral infection, were unlikely to increase travel by
cycling during the new normal situation. They might have an incautious attitude and a
lower perceived risk of the pandemic. Such attitudes toward the pandemic dictated for
people to not take preventive measures and continue their pre-COVID-19 mode choice
behaviors [87].

5. Conclusions and Policy Recommendations

Although COVID-19 threatens public transport’s viability in most cities worldwide,
it offers a unique opportunity for active transport. We feel that policymakers should
take advantage of this opportunity to establish the importance of active transport for
sustainable mobility and adopt measures to increase the use of active transportation modes
during the new normal and COVID-19-free situations. If appropriate steps are taken soon
enough, they will result in the improvement of urban air quality and mitigate the public
health challenges of society, in addition to helping to negotiate climate change issues. It
is a positive sign that renewed interest in active transport has been recently observed
worldwide, as people perceive it to be safer than public transport regarding COVID-19
transmission. However, there is a lack of empirical evidence on the impact of COVID-19 on
active transport throughout the world. This research attempted to investigate the expected
change in the use of active transport modes in Bangladesh due to the COVID-19 pandemic
during the new normal situation and identified the factors contributing to the expected
change. The study found that people were expected to increase travel by active transport
modes during the new normal situation compared with the pre-COVID-19 era. The findings
also suggest that a small portion of the people expected to reduce their travel by active
transport. The study further revealed that people’s income, pre-COVID-19 regular travel
modes, frequency of travel by active transport modes during the pre-COVID-19 situation,
expected change in trip frequency during the new normal situation, risk perception, bicycle
ownership, availability of supportive infrastructure in neighborhoods, concerns about the
impacts of the COVID-19 pandemic on the economy, feelings about their immune systems,
and willingness to go outside influenced the expected change in the frequencies of travel
by active transport modes during the new normal situation.
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To encourage more people to use active transport modes, steps need to be taken as
early as possible. Different countries around the world have invested in walking and
cycling infrastructure to support active travel during the COVID-19 pandemic. Transport
planners need to ensure that these measures are permanent. They also need to adopt
additional policy measures to sustain users’ interest in active transport modes beyond
the pandemic and create new interest among private car users to attract them to active
transport. Though complementary to each other, walking and cycling need different sets
of infrastructures. Different policy issues associated with them are discussed below. The
policy measures recommended in this research can be useful for other countries with
similar contexts and issues.

Our study suggested that the travel frequency through walking could increase in the
new normal situation. However, pedestrian facilities in Bangladesh, especially in Dhaka,
are not user-friendly and safe [88,89]. To attract more people to travel by walking, especially
for short trips, it is necessary to invest in resources to build pedestrian-friendly and aesthet-
ically appealing roadways, as well as for routine maintenance of the pedestrian facilities.
The local government authorities should arrange to have them inspected regularly. Our
study also showed that private mode users were unlikely to travel by walking. However,
improved facilities could attract them to traveling by walking.

A limited number of people in Bangladesh use cycling as a commuting mode. How-
ever, this study found that there is potential for cycling to cater to most urban trips if
the authorities could provide the supporting infrastructure for cycling. In line with the
measures in other countries where cycling is given importance, cycling should be made
safer by providing dedicated cycle lanes. This will be a challenging task to implement in
Dhaka, where most of the roads are already operating at their full capacity. However, it
should not be too difficult to construct new lanes for cycling in other cities and towns in
Bangladesh. It would be tough to justify retrofitting cycling lanes within the existing road
spaces in Dhaka. However, the rickshaw is still a major mode of travel in the capital city. It
would be easier to justify non-motorized transport lanes shared by bicycles and rickshaws.

The income of people, especially due to financial difficulties faced during the pan-
demic, was found to be an important factor in choosing a travel mode in our study. Unlike
walking, cycling requires some initial investments, and the affordability to own a bicycle
can be an issue for low-income people. Fifteen percent value-added tax is applicable for
bicycle production, and five percent is applied for bicycle trading [90]. The import duty on
the raw materials for bicycle production was recently increased from 10% to 25% [91]. There
should be a tax cut on bicycle sales, and local manufacturers should manufacture bicycles
of different price ranges to cater to people of different economic groups [70]. Unlike many
other countries, bicycle repair costs and service availability are not issues in Bangladesh,
because the rickshaw repair workshops can take care of bicycle maintenance at a low price.

The respondents were found to be concerned about their immune systems and whether
they would be able to resist COVID-19 attacks. They might not know the benefits of cycling
in this regard. Awareness programs should be organized to motivate people to cycle. Aside
from focusing on the sustainability issues associated with cycling, its advantages during
the pandemic should be highlighted. In particular, efforts should be made to lower their
perceived risk of cycling. Purchasing a bicycle is the first barrier to the uptake of cycling.
In Dhaka, there are quite a few leisure cycling groups. The members of these groups cycle
together during the weekends. As they already own bicycles and have cycling experience
in Dhaka, they would potentially be more likely to use bicycles for commuting purposes
than people who have yet to own bicycles. Therefore, they should be motivated to use
a cycle for commuting, and in turn, they could be used for motivating other people to
start cycling.

Policies for encouraging walking and cycling are unlikely to be highly successful
unless there are complementary measures for discouraging private vehicles. The dis-
couraging measures can be applied through some taxing mechanisms. The purchase tax,
road tax, fuel tax, and parking charges can be increased to make car ownership and use
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costly in order to reduce its numbers on the streets. If the modal share of active transport
could be increased at the expense of private vehicles, it would pave the way for achieving
sustainable transportation outcomes in the long run.
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