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Abstract 
Taking Xiying Road in Xi'an as an example, this paper analyzes the cost-benefit of the life 
cycle of public transport dedicated lanes based on cost-benefit analysis. it is learned that 
due to the special nature of public infrastructure, the uncertainty should be quantified 
as much as possible in future analysis in order to make the cost-benefit analysis provide 
a more scientific basis for the government. 
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1. Introduction to Cost Benefit Analysis 

Cost-benefit analysis is to evaluate the value of a project by comparing the total costs and 
benefits of the project in order to find out how to obtain benefits at minimum cost in investment 
decisions. At present, with the acceleration of urbanization, the government's continuous 
development and emphasis on public infrastructure projects. For these projects, the costs and 
benefits include not only tangible costs and benefits, but also other costs and benefits related 
to society, people and the environment. Using cost and benefit analysis, these costs and benefits 
should be quantified as much as possible by the model. 
On the basis of the components of costs and benefits of bus-only lane whole life-cycle, the 
estimation method of bus-only lane internal cost is proposed, focusing on discussion of the 
external costs in the construction and implementation stage, the calculation methods of the 
increase of travel time cost, the increase of vehicle transport cost, traffic safety cost are put 
forward. Focusing on the benefits of travel time savings, vehicle transport cost savings, security 
in the operation and management stage, the total benefits of the whole life-cycle of bus-only 
lane are analyzed. 

2. Case Study 

Taking the cost and benefit analysis of the life cycle of a public transportation lane on Xiying 
Road in Xi'an as an example, in the Xiying road bus lane renovation project, the life cycle of 12 
years, the planning and design period is one year and design cost is 1.05 million yuan, the 
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second year planning to complete it and the construction of facilities costs is 4.084 million yuan, 
the annual management costs of 180,000 yuan, the final residual value of 500,000 yuan. 
This case is based on the cost and benefit analysis, the project life cycle is divided into four 
stages: planning and design, construction and implementation, operation and management, and 
structural demolition [1].Before analysing the cost and benefit, it is necessary to understand 
the various factors that have an uncertain impact on the cost or benefit caused by road 
conditions, traffic conditions and layout methods, so as to clarify the thinking of cost and benefit 
analysis. For instance, road conditions include the number of lanes, lane width, cross-sectional 
form of the road, etc. If a dedicated lane is set up, the driving space of other vehicles will be 
compressed, resulting in crowding effect, which will cause additional construction costs. 
The cost of this project runs through all stages. The planning and design cost, construction 
implementation cost, operation and management cost and structural demolition cost, which are 
known from the project planning budget. In addition, in the construction implementation stage, 
bus lanes will inevitably take up one or two existing lanes as work areas during construction, 
the small number of available lanes will cause traffic congestion, travel time increase, vehicle 
operating costs increase, road safety and other problems [2]. Therefore, when we calculate the 
cost, those intangible cost like travel time increase cost, vehicle operating cost and traffic safety 
cost mentioned above need to quantify through the model. For example, calculating the travel 
times increases costs. Considering the influence of one-way bus and social vehicle flow, capacity, 
number of one-way vehicle lanes on the road, and free flow speed of social vehicles, according 
to the formula, the average speed of buses and social vehicles before and after construction can 
be workout. Then the time increment is calculated from the section length and speed of each 
section working area, and the travel time increase cost can be obtained by adding up all sections 
[3]. Similarly, the increase cost of operation is determined by speed, road saturation and kilo-
meter operation fee, while the cost of traffic safety is determined by accident loss fee, accident 
rate and driving volume [4]. 
In terms of benefits, it is different from the direct economic return that can be seen in most 
enterprise investment projects. As quasi-public goods, bus lanes are exclusive and non-
competitive. After putting into operation, due to the reallocation of road resources by the 
dedicated lanes, the running speed of buses is increased. For other vehicles, although the 
saturation of the section is slightly increased, the influence of buses on cars is greatly reduced, 
which saves time and reduces the running cost. Simultaneously, because of the reduction of 
interference, traffic order is improved, and the traffic safety is higher. Therefore, this case 
mainly considers the travel time saving benefit, operation cost saving benefit and safety benefit 
generated in the operation stage. These benefits are not compensated through the market 
exchange price system, also need to be quantified separately like intangible costs.  
The cost-benefit values over the life cycle in the example are as follows. 
 

Table 1. The cost-benefit values over the life cycle (Ten thousand yuan) 
Stages Cost Benefit 

planning and design planning and design cost 105.0 

 
construction and implementation 

construction implementation cost 408.4 
travel time increase cost 194.8 
vehicle operating cost 117.6 
traffic safety cost 62.2 

operation and management annual operating management fee 18.0 
travel time saving benefit 497.4 
operation cost saving benefit  228.1 
safety benefit 145.8 

structural demolition residual value 50.0  
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Finally, considering the time value of funds, present value should be calculated. According to 
the discount rate of 8% and the values in the table, the total costs and benefits are obtained, 
respectively 8.522 million yuan and 50.126 million yuan. Obviously, the total benefits are 
greater than costs. Hence, we can say the bus dedicated lane has the positive economic net 
benefit to society. 

3. Conclusion 

With the rapid development of urban economy, the continuous increase of car ownership leads 
to traffic congestion, air pollution and the increase of traffic accidents. In this context, bus lane 
has become a shortcut to solve urban traffic problems. Bus lane has quick effect and saves 
investment. Combined with the life cycle theory of construction projects, this paper discusses 
the cost-benefit analysis of the life cycle of Xiying Road bus lane, analyzes the composition of 
the cost and benefit of the life cycle of bus lane, puts forward the evaluation method of the 
internal cost of the life cycle of bus lane, and introduces the calculation method of the external 
cost of the life cycle of bus lane. The travel time saving benefit, vehicle operation cost saving 
benefit and safety benefit are calculated, considering the time value of capital. 
From the whole case, using cost and benefit analysis in public infrastructure projects, owing to 
the particularity of its social value, if only the evaluation of tangible expenditure and income 
cannot fully reflect the net value of the project, it may also cause mistakes in decision-making. 
Therefore, when assessing such projects, it is necessary to pay attention to the construction 
uncertainty, the benefits and costs related to society and environment, quantify them 
reasonably. In this way, cost and benefit analysis can be better applied to public projects and 
provide more scientific basis for decision-making. 
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