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Abstract 
 

Traffic congestion has been a major issue in many cities worldwide. It causes delay, energy waste 

and environmental pollution. Public transport is considered to be an efficient solution that can deal 

with traffic congestion. It provides an alternative transport mode for riders and reduces the number 

of car trips on the road network. Transport researchers have developed a number of approaches 

which aim to assess the benefits of public transport such as cost saving or pollution reduction. 

However, from a literature review the traffic congestion effects associated with public transport 

have been explored by only limited studies which adopted unrealistic assumptions and presented 

simplistic constructs. No systematic methods have been proposed to estimate these impacts. Given 

this deficiency in the literature, this thesis proposes that further research should be undertaken with 

the aim of developing a more precise approach for assessing the traffic congestion impacts of 

public transport.  

To achieve the overall research aim, seven stages of work have been identified. The first 

stage involves the review of relevant literature on the traffic congestion effect of public transport. 

The second stage is to gain an in-depth understanding of mode shift from public transport when 

public transport is unavailable and to explore factors influencing mode shift. In the third stage, a 

transport network modelling is used to assess the network-wide congestion relief effect of urban 

public transport. The net congestion impacts of individual public transport modes (bus, tram and 

train) are explored in the fourth stage, fifth stage and sixth stage. In the final stage, the net traffic 

congestion effect of the entire public transport system is assessed by integrating both positive and 

negative effects of public transport.  

The main methodology using to assess the congestion impacts associated with public 

transport is to contrast the level of congestion on the road network in two scenarios ‘with public 

transport’ and ‘without public transport’. The Victorian Integrated Transport Model (VITM), a 

strategic transport modelling platform, provides the general assessment of congestion level of the 

road network in the scenario ‘with public transport’ but it cannot model correctly the negative 

impacts that public transport itself can have on vehicle traffic. In addition, VITM does not give 

detailed information about the level of congestion in the scenario ‘without public transport’. In my 

research, this model is significantly improved to estimate the level of congestion in two scenarios 

‘with public transport’ and ‘without public transport’. The difference between these two levels of 

congestion is considered to be the traffic congestion effect of public transport. Hence, using this 

extended model, it is now possible to estimate the effects of public transport on traffic congestion. 
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The findings show that in the morning peak hours, Melbourne’s public transport system 

contributes to reduce vehicle time travelled and total delay on the road network by around 48%. 

The public transport system also reduces the number of severely congested links by more than 

60%. The congestion impact of public transport varied spatially across regions. The highest effect 

in relieving traffic congestion is in inner areas, traditionally the most congested part of the city.  

The major contribution of this research is the development of a more comprehensive 

methodology that can be used to measure the traffic congestion effects associated with public 

transport. With the new method, traffic authorities can identify the effectiveness of public transport 

in relieving traffic congestion on a particular corridor or an area. Based on the results, they can 

decide whether a public transport system needs to be improved. In addition, understanding the 

congestion relief impact of public transport can provide guidance both from an operational and a 

strategic point of view. From the operational perspective, routes and corridors facing congestion 

can be targeted for attention to seek a desired level of congestion relief. From a strategic 

perspective, appropriate public transport policies can be developed to encourage desired 

development in designated locations and again seek desired levels of congestion relief. 

In summary, the traffic congestion effects associated with urban public transport have been 

examined through a qualitative, quantitative, microsimulation and macrosimulation modelling 

approach detailed in this thesis. Results from the analyses indicate that the net effect of the entire 

Melbourne’s public transport system on traffic congestion is significant and positive. 
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