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Abstract 
The COVID-19 pandemic has had an enormous global impact in only a few months. It coerces the 
government in any country to impose some strict policies to stop COVID-19 from spreading, i.e., stay-
at-home requirements or household lockdowns. Travel behaviours are essentially impacted due to 
such measures. This study focuses on changes in travel behaviour caused by the COVID-19 outbreak 
in Jakarta. The data was taken through an online survey of 1138 respondents. The questionnaire in 
this study includes questions about the mode choice containing the purpose of the trip, frequency, 
travel distance, and several other supporting attribute factors in the pre-pandemic period until the 
early months of the pandemic. Results clarified that people's travel behaviour was considerably 
contrastive between those two different times, i.e., the frequency of being outside, transport apps 
used, and Eid and Christmas Homecoming Tradition. Moreover, the top destinations are grocery 
stores indicated for primary movement only. In this case, it can be seen that there is a shifting mode 
for people's daily movement, from what was previously public to private vehicles. Distance, activities, 
driving license, and vehicle ownership were essential considerations for mode choice throughout the 
COVID-19 outbreak. The findings of this study may be helpful in transportation planning and 
establishing policies in the future. 
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INTRODUCTION 

The COVID-19 outbreak has significantly disrupted daily life, routine activities, and travel 
patterns globally (Bhaduri et al., 2020). People in Indonesia (especially Jakarta) currently have to 
obey the government's orders to stay at home, entirely or partially, which leads to new habits in 
behaviour, including travel behaviour. During pandemics, many cities implemented several 
limitations to stop the virus breakout.  

Besides, the steps which the central and local governments take in dealing with the spread of 
this virus tend to differ according to each level of society's social and economic conditions. The 
solutions mentioned are school termination, virtual classes and courses, remote working, limited 
activities in shops and dine-in restaurants, preventing public and social events, and other things. 
(Abdullah et al, 2020). Such rules, restrictions, and current policies will fundamentally change 
people's lifestyles and ways of interacting; for a certain period, it will also impact economic 
conditions (de Haas et al., 2020; Mogaji, 2020). Meanwhile, a person's level of vigilance against the 
chances of being exposed to the spread of the virus will have an impact on travel behaviour and 
mode choice preference.  
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RESEARCH METHOD 
Survey Design and Sample 
The questionnaire was created and distributed using the Indonesian language via Google 

Forms. It was widely dispersed using personal messages, online communities, emails, and social 
media platforms, e.g., Twitter, Instagram, and Facebook, from November through December 2020 
and collected 1138 responses using random sampling techniques. The questionnaire was divided 
into three conditions for comparison. The first condition was the travel mode chosen before the 
COVID-19 pandemic, the second was during the early time of the pandemic (around March to June), 
and the last was recent. The questions consisted of socio-demographic variables followed by the 
character of daily travel to factors that should be considered in their travel behaviour before and 
during the COVID-19 pandemic (early and recent times). 

The socio-demographic factors in this study are age, monthly income in Indonesian Rupiah, 
gender, education level, residence status, marital status, employment status, vehicle ownership, 
driving license ownership, how many school-age children in a household, employment status, and 
the working status of the spouse (whether or not their spouse is also a worker). 

The fundamental role of movement was characterized as the reason individuals 
predominantly attempted their trips. It is possible that during the pandemic, people will reduce 
their trivial trips. Nevertheless, sometimes some conditions require a person to keep traveling 
outside their zone (in this case Jakarta Region), such as a business trip. Thus, it is crucial to ask in 
detail and precisely about the purpose of the trip and when their first travel outside Jakarta was 
made. It identifies a few things, e.g., whether the trips are regular or occasional, distance, frequency, 
mode choice, and travel time. 

The virus spread significantly in Indonesia when the survey was run at the end of the year. 
Therefore, in general, it can be said that respondents have experienced living in the pandemic era 
for several months. Hence, the acquired data can be thoroughly assessed regardless of Jakarta's 
lockdown rules and timelines. 

 
Multinomial Logistic Regression 
A multinomial logit is a derivation from a logit regression which demonstrably inferred that 

a linear model would be ensued by responses' log odds, with the linear equation as follows:  
 
𝑙𝑜𝑔 

୔୧୨

୔୧୨
 = 𝛼𝑗 + 𝛽𝑗𝑋𝑖 

 
Where 𝛼𝑖 is a constant and 𝛽𝑗 is a regression coefficient vector, for 𝑗 = 1,2,…,𝑗 – 1. 
 
Maimunah and Shinji (2015) stated that supplement I, observed individually, has been 

deleted due to a simplification issue. Moreover, Maimunah and Shinji (2015) explained that in some 
cases, Pj, j = 1,..., j-1 denotes the likelihood that the jth option is supposed to be determined. The 
calculated parameters will determine the impact of changes in X on the probability ratios’ 
logarithm. The restriction using a calculated probability equal to 1 in total must be considered a 
constraint. Every equation assumes that the attribute X is a linear function of the logarithm of the 
probability, which came from one option that compared to another. The next step is to ensure that 
the sum of the individual probability for the four outcomes must equal one. These odds also depend 
on other odds associated with the other two equations. There will be unnecessary to do an 
estimation for all equations. The logit decision, which created a constraint to eliminate the 
approximation parameters, can be introduced to the reduced model. Renormalizing the predicted 
parameter value after the initial least squares regression might be used to achieve this (Maimunah 
& Shinji, 2015). However, the errors are probably triggering the occurrence of heteroscedasticity. 
Additionally, generalized least squares should be considered for the cross-equation error 
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correlation. A general form of the maximum probability technique should be applied in case of 
inadequate repetition as it will ensure the accurate statistics of large samples and consistent 
parameter values (Pindyck, 1998). 
 
FINDINGS AND DISCUSSION 
Descriptive Analysis 
This article is supplementing and giving information about variables used in specific models. Most 
respondents who were allowed to react to the question stated that their daily travels, including 
their leisure travel, had been impacted by the COVID-19 pandemic. As we might see from the figure 
below, people may likely avoid traveling, as shown in the pink colour of Figure 1, meaning they 
were not going anywhere during the pandemic. The primary commute purpose of vacation also 
sharply decreased before and during pandemics. The intention of respondents' daily commute 
other than work is dominated by grocery shopping and doing exercise. 
 

 
Figure 1. Respondents’ daily commutes other than work 

As the pandemic spread and forced the world into lockdown, business organizations, 
governments, and companies had no option but to switch to remote or online working. Many people 
rapidly transitioned from working in offices to working from home. As a result, there has been a 
drastic increase in the number of remote workers in Jakarta lately, as shown in Figure 2 below. 
Before the pandemic, most people were making daily commutes to their offices. This situation 
might be affected people's travel behaviour as well.  
 

Figure 2. Remote Work Statistics 
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It can be seen in Figure 3 that before the COVID-19 pandemic, the intensity of people checking 
the internet before leaving the house reached the middle score. Meanwhile, this habit changed after 
the pandemic. People often check conditions outside through the internet before doing outdoor 
activities. This might be a prevention to protect themselves from contracting and transmitting the 
virus. 
 

 
Figure 3. Frequency of Internet Checking before the commute 

 
Eid and Christmas Day are usually the busiest times for domestic travel when Indonesians 

gather with relatives and friends across the cities. Since the COVID-19 pandemic was announced, 
the government has appealed to residents not to travel during the Eid holiday to minimize the 
spread of COVID-19. As shown in Figure 4, the movement has been in freefall since the start of the 
pandemic, while public officials have appealed to the public to avoid unnecessary travel. 
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Figure 4. Homecoming on Eid (above) and Christmas (below) 

 
Figure 5 below provides descriptive statistics of the people's movement frequency other than 

work, as seen in the figure. During the early pandemic, due to lockdown policies, they were strictly 
not going anywhere, and now the behaviour has changed to twice a week compared to pre-COVID 
days when people tend to move up to three times a day.   
 

 
Figure 5. Commuting Frequency other than work 
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Modelling Result 
The collected data can be estimated using multinomial logit as the dependent variable is the 

selected mode choice. The result of model-fitted information demonstrates that the Chi-square test 
in 1% and 5% levels are significant for each case in some variables. The first case in Table 2 was the 
result of people's mode choice preference before the pandemic, the second case in Table 3 was the 
result of the early COVID-19 pandemic (around March – July), and the last case in Table 4 was the 
current situation. The parameter estimates for each variable were described in detail in the 
appendix. Further, the result mentioned in Table 1 below indicates that Pseudo R-Square is also 
high through this model, scoring greater than 0.2 for the Cox and Snell, Nagelkerke, and Mc Fadden 
indicator.  
 

Tabel 1. Pseudo R-Square 
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Table 2. Likelihood Ratio Test (Case 1)          Table 3. Likelihood Ratio Test (Case 2)   Table 4. Likelihood Ratio Test (Case 3) 
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As public transportation was selected as the reference category in the parameter estimations, the 
model reflects that the frequency of doing activities other than work is the only significant, 
influential factor in all models before and during a pandemic.  

Numerous things influence people's mode of transportation extensively. Several crucial 
elements that probably influence the mode selections, particularly during a pandemic, were found. 
In the first model, factors that significantly impact mode choice preference before the COVID-19 
pandemics are income, age, frequency of activities other than work, travel time, motorbike driving 
license, whether or not their spouse is a worker, job status, and vehicle ownership. People are more 
likely to use a car with a higher income. The older people and the longer time on their daily 
commute also make them more likely to choose a car. Interestingly, if the respondents' spouse was 
also a worker, the model said that respondents were more likely to use a car than public transport. 
As mentioned in the appendix's first table, the students were likely to use private vehicles on their 
daily commutes. 

In the second model, the early COVID-19 pandemic, the statistical tests validated that the 
significant factors on respondents’ travel behaviour are distance, frequency of activities other than 
work, travel time, driving license and vehicle ownership, and whether or not their spouse was doing 
remote working. If their spouse was not working from home (WFH), meaning they still go to the 
office, the respondents tended to use public transport instead of private vehicles. Moreover, 
respondents with longer distances scarcely choose public transport over private vehicles. In 
contrast, short-distance travel reveals otherwise. 
The last model was quite interesting. It can be said that people adapted to the new normal condition, 
and they were using their privilege of living. Factors significantly affecting mode choice preference 
in Jakarta are age, distance, frequency of activities other than work, driving license and vehicle 
ownership, education, and marital status. Single people are more likely to choose private vehicles 
over paratransit or public transport than married people. Furthermore, compared to non-vehicle 
owners, car owners are more likely to select private transportation over paratransit or public 
transportation since they have more options for doing that and holding a driving license. People 
with any level of education also observed that if they have a higher liability of selecting an option 
in transport mode, they tend to choose it rather than public transport or paratransit. This was 
reasonable because public transport can be an ideal setting to spread coronavirus and may even 
increase the risk in certain boroughs. 
 
CONCLUSION 

Theoretically, the government's implementation of the lockdown policy and the personal 
dread of infectious disease will more or less cause changes in travel behaviour compared to the 
normal situation before the pandemic. This research explored how changes in travel habits brought 
on by the covid outbreak were explored through the results from an online poll in some periods. 
Here are some key findings from this study. First, during the COVID-19 pandemic, grocery shopping 
is the primary purpose for making daily movements other than work and followed by outdoor 
exercises, such as taking a walk, jogging, or riding a bike outside. Subsequently, the use of private 
vehicles was increasing, followed by the decreasing use of paratransit (i.e., taxi, ojek, and on-
demand ride service) and public transport in contrast. Travel behaviour of huge annual events for 
Indonesian people, such as Eid and Christmas homecoming traditions, was also dramatically 
changing. During a pandemic, people tend to cancel their annual homecoming plan and celebrate in 
a small private group or individual celebration to avoid spreading the virus. It indeed made a 
significant impact on transportation.  

Monthly income, age, travel time, motorbike driving license, car ownership, motorbike 
ownership, job status, activities other than work, and whether or not their spouse is a worker 
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became the most significant factors affecting their mode choice before the COVID-19 pandemic. In 
the second model, the early time of the COVID-19 pandemic, some significant variables, i.e., 
distance, travel time, activities other than work, spouse remote working status (WFH), driving 
license, and vehicle ownership, were identified. Particular variables become influential while 
others are no longer significant, e.g., income, job status, and age. Age, distance, driving license and 
vehicle ownership, education level, and marital status were the most influential factors in mode 
choice in recent times during the COVID-19 outbreak.  

The findings could suggest transportation planning in the new-normal era or during the post-
pandemic period. These encounters may influence future conduct long after the actual infection is 
not, at this point, a danger. People have experienced the ease and comfort of doing main activities, 
e.g., working and studying, from home, and this might impact their daily commute in the future. So, 
these conditions, encountered with the new patterns of activities and mobilities after the pandemic 
spread out, will surely impact individuals' travel behaviour. 
 
LIMITATION & FURTHER RESEARCH 

It is necessary to note that this research paper has many limitations. Because this research 
used an online survey as a method of data collection, it indicates that the respondents, with a 
narrow age range, responded to this questionnaire and are only citizens accustomed to using the 
internet. Summing up results for an average population in a given society will probably be useless.  

Furthermore, Van Dorn et al. (2020) mentioned that several factors, which have not been 
included in this research, such as health inequalities and socioeconomic conditions, also played a 
significant role in identifying travel behaviour. Almost certainly, the behaviour patterns in this 
study cannot fully represent the authentic habits of respondents, especially before the pandemic. 
Future studies should solve this issue with larger and more diverse representative samples. 
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APPENDIX 
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