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Abstract: Serious deficiencies and complications are associated with conventional public transport 
systems in urban areas; the use of modern technologies can be a considerable solution to improve the 
public transport facilities for the citizens. Personal Rapid Transit (PRT) is an emerging system which 
has some advantages compared to conventional systems; therefore it is a reasonable option which 
could be among the choices in decision making process to select the most efficient and suitable 
transport system for an urban area.  Economical aspects and cost are always among the major issues 
and concerns in planning, design, construction, operation and maintenance of urban public transport 
facilities in cities with high population density and metropolises especially when a system based on 
new technologies is under consideration. A decision making model based on Analytical Hierarchy 
Process (AHP) can be used to determine the financial situation of a new public transport system 
compared to other conventional systems proposed for a particular urban area. The given model has 
considered the necessary factors influencing on the overall economical condition of the urban public 
transport projects. 
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INTRODUCTION 

 
Conventional public transport systems such as metro, monorail, LRT, tramway and others have been used 

and implemented in urban areas and cities with high population density for many years as the use of public 
transport is an efficient solution for the complications and disadvantages associated with private cars. Air and 
noise pollution, congestion in urban roads, safety issues and accidents, high consumption of energy and many 
others are the real concerns and most of the large cities and metropolises suffer from the mentioned 
complications as a result of automobile dependency; but conventional public transport systems have a lot of 
deficiencies that lead to poor function and insufficient potential to satisfy the users. A new transport system 
based on advanced technologies could be a solution for the mentioned problems in urban areas and cities.  

 
Personal Rapid Transit (PRT): 

PRT is a mode of public transport which provides a door to door and private transport for the users 
(Anderson, 1996, 2005, 2007). There are a lot of advantages related to this system, some of the specifications of 
PRT are mentioned here; it provides an on demand transport that means passengers never wait for vehicle, it is a 
24 hours service, it has a network form of tracks which means more accessibility for passengers, it is fully 
automated guide way transit (AGT) system and all the safety issues have been considered (Irving et al, 1978), it 
provides a private trip which is very suitable and comfortable for family members or a group of friends traveling 
together, the guide ways are small in size due to small size of vehicles, it provides a non stop trip for passengers, 
every passenger gets a seat, it is very suitable for handicapped passengers, there is enough space for luggage, 
bicycle and wheelchair, land requirement is low since the guide ways are small, the noise has been minimized, 
the trip is direct and there is no transfer, energy consumption is low, level of safety and security is high, vehicles 
are air conditioned or heated, construction is easy and the system is easily expandable.    
 
Economical Aspects Of Public Transport Projects: 

Cost is a major factor in any transportation project and it must be considered in planning and decision 
making process of choosing a suitable system for a particular scenario in urban areas. A decision making tool is 
required to compare the various types of public transport systems in terms of cost and benefit. In other words the 
cost and benefit of proposed transport systems for an urban area should be clear in order to determine the 
economical efficiency of each system which influences on the decision made by the planning panel. It should be 
pointed out that the cost must be considered in all steps which are planning, design, construction, operation and 
maintenance. All the other probable costs and also benefits obtained from the project should be considered. 
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Fig. 1: Personal Rapid Transit (PRT) 
 

Methodology: 
In planning of public transport system for a city with high population density and obviously higher number 

of users various systems could be proposed to be implemented therefore choosing the most efficient and suitable 
system for the existing scenario is a complicated task for the planners and engineers. One of the remarkable 
aspects which should be considered properly is economical issues. In fact an analytical tool can help the 
planners and engineers to compare the various options and eventually select the best system. Analytical 
Hierarchy Process known as AHP is a method which can be used for the comparison and ranking of the options 
proposed for a particular scenario (Saaty, 1980). In AHP model the goal of analysis is at the first level, criteria 
of evaluation are in the next level, there might be some sub criteria under them and finally there are different 
choices which are supposed to be compared.    

Depending on the scenario the goal, criteria and choices are determined and the relation between them 
should be defined in order to create a decision making model based on Analytical Hierarchy Process (AHP) 
method.   

 
Modeling And Disscussion: 

The selection of the most efficient and suitable public transport system in terms of cost and benefit and 
generally economical issues is the objective of decision making model here. There are three criteria including a) 
cost, b) benefit to community and c) cost of accidents. The first criterion which is cost includes two sub criteria, 
d) design and construction cost and e) operation and maintenance cost. The second criterion is benefit to 
community, this has been considered in the model since providing a public transport system for an urban area 
would affect the development process of that area and it is definitely influenced by the type and characteristics 
of the public transport system. The third criterion is cost of accidents, this has been considered in the model 
because an accident in any public transport system can be very costly since the number of people involved in 
accident can potentially be significant and also the damage to the facility is normally substantial.  
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Metro, LRT, Monorail and Personal Rapid Transit (PRT) have been chosen as the systems in the decision 
making model. In fact these four different modes of public transport can be compared using the model and the 
best and most economically efficient system would be the output of analysis.    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2: Analytical Hierarchy Process (AHP) model 
 
As mentioned before Personal Rapid Transit (PRT) is among the choices in this decision making model 

which is based on economical factors as criteria. The other three systems are considered as conventional 
transport systems. In fact the analysis is to obtain the ranking table of proposed systems including metro, LRT, 
monorail and PRT and then in the ranking table the position of Personal Rapid Transit (PRT) can be observed 
and analyst can determine how efficient is PRT economically compared to metro, LRT and monorail. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3: AHP decision making model 
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Conclusion: 
The given decision making model is based on economical criteria including cost, benefit to community and 

cost of accidents, therefore the model could be used for selection of the most efficient and suitable public 
transport system in terms of cost and benefit, but there are other factors such as social and technical factors 
which are important in the planning process and should be considered in decision making, in other words for a 
comprehensive planning all the factors including social, technical and economical factors should be considered 
to select the most appropriate public transport system for an urban area.  
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