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Summary 
Hanoi is a rapidly expanding city with sprawling infrastructure dominated by private vehicles—

predominantly motorbikes—that often follow an informal set of traffic rules. Therefore, a bespoke 

household survey is currently being conducted that collects information about demographics, trip 

data, vehicle ownership, attitudes towards a proposed motorbike ban and others. This project 

develops a data dashboard using R Shiny to serve as a communication tool of the survey findings. 

The interim development of the dashboard is discussed with the breakdown of both the functionality 

(what the user sees) and the code (the development process and the structure of the app). 
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1. Hanoi Transport Survey 

 

The Hanoi population has expanded in the past 50 years, currently standing at 8 million people. As a 

result, its infrastructure is failing to keep pace with the rapid urbanisation. Moreover, transport is 

dominated by private vehicles: 89% of Hanoi households own a motorbike or an e-bike and 12% own 

a car (General Statistics Office, 2019). The biggest problems are noise pollution, air pollution and traffic 

congestion. Furthermore, as Hanoi population is becoming more affluent, the transition from motorbike 

to car ownership is likely to further congest the roads (Hansen, 2016).  

 

The transport survey is conducted for the Urban Transport Modelling for Sustainable Well-Being in 

Hanoi project** and includes information about the types of journeys people make (reason, distance, 

travel time), how they make them (transport mode) and for what reason. The examination of these is 

supported by respondent socio-economic characteristics (age, gender, occupation, etc.), opinions on the 

motorbike ban, distance to the nearest stop of public transport, and hypothetical questions about 

alternative modes of transport and potential vehicle ownership. This paper discusses interim progress 

on the data dashboard, summarising the survey findings that will be used by the policy makers to 

explore the impact of potential scenarios. These include a motorbike ban in central districts, increase 

in car ownership and different distributions of trip-makers among the modes of transport.  
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2. R Shiny Dashboard and Geospatial Data 

 

Shiny is an R package used as a framework for creating web applications (Wickham, 2021). Shiny uses 

reactive programming to track variable inputs and automatically updates related outputs when an input 

changes. At present, Shiny is relatively simple to pick-up and contains pre-defined configurable layouts, 

which are visually appealing in their default setting. The dashboard consists of a combination of text 

content, graphs and maps to communicate the survey findings. Although graphs usually do not point 

out spatial trends, they are a useful communicator of the data, especially while getting familiar with the 

dataset.  

 

The Shiny application code consists of two fundamental parts: user interface (what the user sees) and 

server (how Shiny communicates with the widgets to produce the graphics). The user interface (UI) of 

the application (Figure 1) is organised into menu tabs that can be closed and opened to allow the content 

to occupy full screen width as required. 

 

 
 

Figure 1 Screenshot of the opening dashboard outlook. 

 

2.1. Filtering and EDA 

 

Filtering is an effective exploratory data analysis (EDA) method that can be used to familiarise oneself 

with the dataset as well as spot trends. To illustrate, a contingency table of different transport modes 

and trip frequency can be used to explore people’s opinions on the motorbike ban (Figure 2). The 

categorical responses on the motorbike ban opinion are converted to integers on a linear scale from 1 

(strongly agree) to 0 (strongly disagree). The contingency plot table displays the average for each tile 

with the widgets on the right, which can be used to update the table in real time. The user can choose 

from 3 different trip frequencies on the x-axis and 3 different y-axis options with filtering on trip 

numbers. 

 

The table suggests that the motorbike ban is most favourable among car users and least favourable 

among motorbike users. As a result, banning motorbikes may implicitly promote cars, which could 

further exacerbate the traffic congestion as it occurred when a motorbike ban was introduced in some 

Chinese cities (Gallagher, 2006). Unfortunately, the current sample size of approximately 1500 is too 

small to draw any conclusions. Some tiles have low or even zero counts and further results of Figure 

2 may only be discussed with larger survey sample.  
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Figure 2 Contingency table (screenshot) of the trip frequencies per month and the mode of transport 

used for the selected trip number (1 and 2). 

 

Figure 3 demonstrates the use of different widgets working together. The data is filtered by the vehicle 

type, number of vehicles considered and the limits of distance to public transport. The plot suggests 

that the distance to public transport is not related to the number of motorbikes owned per household, 

possibly with the exception of households that own 5 or more motorbikes. Proximity to public transport 

is accessible for vast majority and has little effect on motorbike ownership. 

 

 
 

Figure 3 Boxplots (screenshot) of distance to public transport for different numbers of motorbikes 

owned. 

 

2.2. Geospatial Data 

 

A similar filtering approach can be used for mapping origins and destinations of the trips recorded in 

the survey. Figure 4 shows the count of origins and destinations per polygon commune of the selected 

vehicle. Changing the radio buttons prompts Shiny to recalculate the polygon counts instantaneously.  

 

This framework will be used to apply a transport model to investigate the impact of potential policies 
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such as the motorbike ban. If motorbikes are banned in certain areas or even entire communes, 

significant traffic redistribution is likely to happen. Guo et al. (2020) analyses the impact of the 

motorbike ban in Foshan City, China, and concludes that motorbike users are likely to switch to other 

modes of transport such as cars, e-bikes and public transport or even stop travelling to the area 

altogether if detrimental implications of the ban are too high. The possible mode transfers could be 

examined using numeric input from the widgets diverting a certain percentage of motorbike traffic and 

using the alternative mode of transport specified in the survey to explore possible ‘what-if’ scenarios. 

 

 
 

Figure 4 Choropleth maps (screenshot) showing total count of motorbike trip origins (left) and 

destinations (right) per commune. 

 

3. Conclusion 

 

Extensive functionality specific to R Shiny package includes widgets that can be used in combination 

to filter data or select parameters and visually appealing UI. Furthermore, shinyapps.io is a server for 

hosting applications, which can then be shared as a URL link. R Shiny dashboard is an excellent front-

end tool to communicate findings of the survey to the policy makers, who can interact with the data 

without any programming experience. The dashboard will allow policy makers in Vietnam to 

interrogate the data and take transport modelling input from the project research group to make 

informed decisions. As well as generating summaries, the dashboard will allow policy makers to 

explore ‘what if’ scenarios around attitudes towards a proposed motorbike ban in Hanoi and possible 

future transport preferences. 

 

Further work seeks to bring the dashboard to production which will include structuring the application 

as an R package to ensure reproducibility (Fay et al., 2021) and applying the findings to bigger sample. 

The dashboard is developed to be applied to tens of thousands of survey responses upscaled to the full 

population of Hanoi using census data and a propensity score matching technique. The current survey 

sample is limited to 1500 responses, thence the research questions may only be hypothesised about. 

The dashboard tools will be applied to larger samples as the survey collection progresses. Finished 

work will be published on GitHub along the tenets of open science and reproducible research. 
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