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Summary

The dependence on motorbikes has contributed to severe traffic problems in Hanoi,
Vietnam. Policymakers have considered a controversial ban on non-electric motorbikes in parts

of the city in an effort to reduce congestion and pollution. However, understanding of
individual perceptions on critical transport policies, such as this potential ban, is lacking. This

paper applies a machine learning algorithm (XGBoost) to a bespoke travel survey to better
understand how residents perceive a potential motorbike ban and how their perceptions might

change under different policy scenarios. Our results suggest that prior awareness of the ban
and shorter distances to public transport both increase peoples’ favour.
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1 Introduction

Hanoi, the capital of Vietnam, is growing rapidly. However, because motorbikes have replaced
bicycles as the main means of transport in recent decades (Thuy et al., 2012; Hansen, 2017; Ly
et al., 2020; Hansen, 2022), traffic congestion and pollution have also increased dramatically (Pham
et al., 2021; Van et al., 2009; Lim, 2018; Ly et al., 2020; Huu et al., 2021). A city that used to
be famous for “tranquil” streets full of bicycles is now characterised by “almost constant buzzing
and honking” (Hansen, 2022) and was the 2nd most polluted city in South East Asia in 2018 (Huu
et al., 2021).

One potential pollution/congestion reduction strategy could be to ban motorbikes from parts of
the city. In fact, some cities with similar demographic characteristics have already (or plan to)
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banned vehicles like motorbikes; including Guangzhou and Shenzen in China (Pucher et al., 2007;
Dong and Liu, 2017) and Karachi in Pakistan (Ahmed and Fatmi, 2016). Many existing studies
tend to agree that limiting motorbikes will reduce traffic congestion, accidents, and emissions (Dong
and Liu, 2017; Tuan, 2015; Singkham, 2016). However, by providing a flexible, independent and,
relatively effortless form of mobility, motorbikes have become “absolutely vital” (Hansen, 2022) to
most people in Vietnam (Thuy et al., 2012; Hansen, 2016, 2017). Any motorbike-related policy
must be designed and implemented carefully to avoid “mobility injustice” (Turner, 2020), where
travel and employment opportunities are reduced for some people – as was the case in Yangon,
Myanmar, when motorbikes were banned (Gupta, 2019) – or inadvertently increasing the use of
cars (Van et al., 2009).

This paper presents the analysis of a large, bespoke household travel survey that was conducted by
the authors in Hanoi to better understand citizens’ travel behaviour and preferences. In particular,
the survey asked people whether they were aware of the Hanoi People’s Council Decision No.
5953/QDUBND that outlines a plan to ban motorbikes in specific areas of Hanoi (Huu et al., 2021).
The plan suggests a stepwise limit on all nonelectric motorcycles by 2030 and increases the share of
public transport modes to 65% (Hanoi People’s Council, 2017). We use a gradient-boosted decision
tree model (XGBoost) to both find the characteristics of the respondents that are the most strongly
associated with positive or negative opinions of the ban (variable importance; not discussed here)
and to predict how sentiment might change were (i) people better informed about the ban and (ii)
public transport better available. We find that both factors suggest more a positive view on the
policy.

2 Methods and Data

The authors conducted a bespoke survey of N = 26, 339 households in Hanoi. Although the
survey is one of the largest of its kind, especially for Hanoi, it still covers only a relatively small
part of the wider city, as per Figure 1. Since the potential motorbike ban, if implemented, will
be near Hanoi’s CBD, the survey focusses on the urban districts and not the suburban areas. The
survey collected information about general demographics, travel patterns, behaviours, and especially
peoples’ perceptions of transportation policies, vehicle ownership and transportation modes.

We use an Extreme Gradient Boosting (XGBoost) decision tree classification model (see Chen and
Guestrin, 2016) to make a binary prediction of an individual’s perception of the motorbike ban, i.e.
whether a person ‘agrees’ or ‘disagrees’ with the ban. The inputs of these models are answers for
all the questions in the survey. The main idea behind boosting is to build a strong model from an
ensemble of weak models (individual decision trees in this case) in series, with each model fitted to
the residuals of the previous models.

We train the model on 70% of the data, holding the rest back for testing. Once the model has
been trained, we use it to predict whether a specific hypothetical person will favour the ban or not.
This enables us to understand how each individual’s demographics and travel attributes contribute
to their perceptions of transport policy. To do this, we adopt a method from cooperative game
theory named the Shapley value (Štrumbelj and Kononenko, 2014), using a Monte-Carlo approxi-



Figure 1: Map of surveyed households, versus the distribution of households in the most recent
(2019) Vietnamese census.

mation as described in Štrumbelj and Kononenko (2014) because there are such a large number of
variables:
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the same random sample. We calculate the Shapley value for each variable.

3 Results: Exploring the factors that influence opinion about the motorbike ban

We use the classification model to investigate what policymakers might do to make people more
or less favourable towards the motorbike ban. We do this by estimating how the model output—
the individual probability of acceptance of the motorbike ban—might vary as we adjust the input
variables. Because the model is nonparametric, we cannot simply analyse its parameters to under-
stand the impacts of a variable change on its output, so instead we adopt a Monte Carlo simulation
approach. We systematically modify the testing dataset to simulate a change in one particular vari-
able, while keeping all other variables consistent, and then use the trained XGBoost model to make
predictions. By comparing the model output (the individual probability of accepting the motorbike
ban) before and after the change in one variable, we will be able to understand the impact of that
change to individual’s opinion to the ban.



3.1 Awareness of the motorbike ban

In our variable importance analysis, whether people were already aware of the ban before completing
the survey had a strong impact on whether they were opposed or supportive of the ban. We introduce
a modifier to the testing data set, M , to change the status of a percentage of the people who were
“unaware” of the ban to “aware”. For example, a policy scenario with M = 0.5 would randomly
choose 50% of those who are unaware of the ban and change their awareness to “aware”. We then
perform a series of experiments, stepping M from 10% to 100%. Note that in addition to those
who were “unaware” of the ban, there is a further set of people who “do not care” about the ban;
individuals from both of these groups are randomly changed to “aware” according to M .

Figure 2 shows the median value of the individual probabilities of acceptance across all respondents.
The results suggests that if more people had become aware of the ban before conducting the survey,
we would have seen improvements in the probability of acceptance. This points to a potential
useful policy recommendation: a government awareness campaign about the ban could greatly
help with public acceptance. Whilst this seems obvious at first, we have no way of knowing how
respondents became aware of the ban. There is no reason to think that they will have become
aware of the ban through positive rather than negative messaging, so it is illuminating that they
are more favourable and suggests that a positive government message may be even more successful
than initially conceived.
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Figure 2: Median probability of acceptance

Figure 3: Scenario 1: How individual probability of acceptance changes as people become more
aware of the motorbike ban



3.2 Distance to public transport

Another important variable is distance to public transport. In this scenario we repeat the classifica-
tion prediction process using a modifier, M , that multiplies the current distance for each individual
sequentially from M = 0.5 to M = 1.5. In practice, however, the distance cannot be increased or
decreased for everyone, as any new or reduced transit services will only have a direct impact on
those who are close to those services. Thus we also introduce a change percentage variable, C, to
randomly chose an individual with a probability of 10% to 100% and apply M to that individual.
Figure 4a shows the changes in the median probability of acceptance to the motorbike ban as M
and C vary. To better see the pattern, Figure 4b illsutrates the results where C is fixed at 100%,
or every one receives the same change in the distance to their nearest public transport stops.
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Figure 4: Scenario 2: Distance to public transport

Our results suggest that if public transport is a suitable mobility option, people in Hanoi will be
more open to a potential motorbike ban. Figure 4 shows that, surprisingly, the median probability
of acceptance only increases marginally as the distance from public transport is reduced, but would
reduce significantly if the distance increases. One possible explanation for this fact is that the
nearest transit stop may not be the one the respondent uses, but if the stop is too far from where
they live, then transit is no longer a rational option. The change percentage exacerbates this fact,
as the acceptance probability reduces significantly when more people are affected by the increase
in distance from public transport. As the city expands, urban sprawl may lead to an increase in
distance to transit stops if new public transport infrastructure is not created. Policymakers should
at least maintain current levels of access to public transport to reduce dependency on motorbikes
and other private vehicles.



4 Conclusions

This paper has used the XGBoost decision tree classification model to experiment with peoples’
changing attitudes to a potential motorbike ban in the city of Hanoi, Vietnam. Our results suggest
that policy makers might be able to increase the popularity of a ban by properly informing the public
about it and by decreasing the distance that people have to travel to access public transport.
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