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Abstract 

India has developed phenomenally at a very fast pace during recent years. The development is synonymous with increased 

urbanization. The cities of India face a daunting task of meeting the intercity transportation requirements of its inhabitants in the 

wake of physical expansion, growing population & employment expansion in tertiary sector. Public transport system is a key 

component of development of a country. Performance evaluation is such a tool to assess its performance. Performance evaluation 

may be defined as “Determining how well policies, program and Project perform with regard to their intended goal and objectives” 

is called performance evaluation. Satisfaction of user is an important part of performance evaluation because Satisfaction can also 

be defined as a function of perceived performance, expectations and prior satisfaction. Passenger satisfaction is directly related to 

the expectations of service quality and the actual level of service. Therefore, measuring the satisfaction and the importance of 

measures and combining them is essential for monitoring the performance of transportation systems. 
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Public transport system is a key component of development of a country. Public transport faces severe problems in almost all 

developing countries. This situation varies from one country to another and even from one city to another. The lack of financial 

resources restricted the necessary investments for maintenance and up gradation of existing public transport system. Due to 

inefficient public transport system in India various problems like Accidents, Environmental degradation, Congestion, and 

Overcrowding have increased. There is a great need to ensure that the public transportation systems are safe, efficient, affordable 

and effective. Bus Rapid Transit System (BRTS) is one such solution. Bus Rapid Transit (BRT) has been defined by Levinson et 

a ( 2003) as “Implementation of a flexible, high performance rapid transit mode that makes a physical, operating and system 

elements into a permanently integrated system with a quality image and unique”. Bus Rapid Transit System (BRTS) has gained 

popularity around the world, since it is claimed that it provides fast, green, safe and efficient service. The cost of a BRTS project 

can be about one-third the cost of a Rail Transit project. BRTS can provide quality performance with sufficient transport capacity. 

The efficiency of the system and high capacity of the passengers depends on the system as a whole and not necessarily on the size 

of buses, though when necessary articulated buses could be used with ease. BRTS is designed and developed to tackle all the 

drawbacks of the existing bus systems in an economical and efficient manner. It is a low-cost option for providing cities with a 

quality transit option. India currently has a number of operational BRT systems in various cities like Ahmadabad, Pune, Delhi, 

Mumbai, Indore, Bhopal, Jaipur and Rajkot. Performance evaluation may be defined ‘determining how well policies, programs 

and projects perform with regard to their intended goal and objectives’. Satisfaction of user is an important part of performance 

evaluation because passenger satisfaction is directly related to the expectations of service quality and the actual level of service. 

Therefore, measuring the satisfaction and the importance of measures and combining them is essential for monitoring the 

performance of transportation systems. Performance indicators are specific measurable outcomes used to evaluate progress toward 

established goal and objectives. Gandhi et. al(2009) reported that more than 100 indicators are involved in BRTS design. 

Approximately one-third of parameters are related to site conditions and hence fixed. The remaining two-thirds of parameters are 

variable and depend on design. The performance of any system depends on a set of factors, thus it becomes necessary to study the 

important parameters in detail and arrive to a set of indicators that are of prime importance. 

II. LITERATURE REVIEW  

 BRTS: 

“Rapid transit is not a transport mode as such, but, it is means of mass transportation offering a faster service than the alternatives 

which are available, typically with average operating speeds of 50 kmph or more; this generally requires exclusive rights of way”. 

Rapid transit services are commonly provided by light rail, but certain heavy rail systems also fall into this category. Guiding bus 

services which operate on dedicated rights-of-way and which are therefore faster than those sharing road spaces with other traffic. 

BRT is a flexible, high performance rapid transit mode that combines a variety of physical, operating and system elements into a 

permanently integrated system with a quality image and unique identity”. (Diaz et al; 2004)  
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“Bus Rapid Transit System (BRTS) is an innovative, high capacity, lower cost public transport solution that can significantly 

improve urban mobility” (Agarwal P.K et al; 2010)  

 “Bus Rapid Transit gives communities the best bang for their buck when it comes to investing in transit. This new system will 

better connect workers to jobs, shoppers to stores and Oregon to the rapidly growing economy.”(Norman Y. Min et al; 2006). 

 BRTS Benefits 

Agarwal P.K et al., 2010 overviews bus rapid transit system and say that Bus Rapid Transit System (BRTS) is a pioneering, high 

capacity, lower cost public transport solution that can significantly improve urban mobility. BRTS is generally less costly to build 

than rail transit. BRTS can be the most cost-effective means of serving a wide variety of urban and suburban environments. BRTS 

can provide quality performance with enough transport capacity. BRTS system can utilize a wide range of vehicles, from standard 

buses to specialized vehicles. ITS): A wide variety of ITS technologies can be integrated into BRT System to improve BRT System 

performances in terms of travel times, reliability, convenience, operational efficiency, safety and security designing a service plan 

that meets the needs of the population and employment centres in the area and matches the demand for service is a key step in 

defining a BRT system. Saving in travel time on the exclusive travel ways the person minutes saved is more than the person 

minutes lost by people in automobiles, which means significant saving in travel time. By creating segregated bicycle lanes and 

redesigning intersections, conflicts between motorized traffic and bicyclists can be reduced leading to a sharp decrease in the 

number of accidents and fatalities for bicyclists and motorized two-wheelers. Exclusive travel ways result in to increased capacity. 

 Problem Related to BRTS: 

According to Agarwal P.K et. al., 2012 problems related public transportation are as follows:  

 Design Issues  

BRT System allocates space on an equitable basis for all types of vehicles like motorized vehicles, non-motorized vehicles and 

buses. However, the introduction of the Transit system led to significant traffic problems, i.e. mainly congestion and lining up of 

vehicles at the junctions in motorized vehicle lane. It has been observed that in the peak hours there are some delays and congestion  

 Traffic Signals  

Current traffic signals fail to discharge the traffic at peak hour, as traffic flow is not stable and creates a long queue of cars in 

motorized vehicle lane as well as the bus Lane. Currently, static traffic signal system is installed at BRT corridor, and on many 

times it is restored to manual operations of the signals. However, the manual control of signals is incompatible with efficient 

operations. Manual control tends to operate one phase at a time which is inefficient. Manual and automatic systems have 

conflicting/dangerous signal phases, thus, switching system from automatic to manual and vice-versa can be dangerous.  

 Environmental Considerations  

The present system fails to be environment friendly. When BRTS was introduced, residents were promised that it would reduce 

pollution. But now, they are using the high polluting diesel buses for the project, hence they cause pollution and they are not 

environment friendly. In addition, trees were cut for BRTS corridor. As per the HC guidelines, the agencies have to plant five trees 

of at least five feet height for every one tree cut and they have to take care of the plants for five years. But nothing is being done 

till now. 

 Performance Evaluation of BRTS: 

Chaurasia; 2014 studied the salient features and properties of BRT system with the help of various operational BRT and system is 

funded by central government under JNNURM Scheme. Constructed by Bhopal Municipal Corporation (BMC) funds allocated 

are around 237 crores. Bhopal BRT (My Bus) operating agency is Bhopal City Link Limited (BCLL)., Bhopal BRT system is 

passing through the main city and market areas supported by Trunk, Standard, Complimentary and Intermediate Para Transit (IPT) 

routes. The existing ‘Mini Buses’ & ‘Magic’ is going to use the complementary and IPT routes to provide transport services for 

passengers from inner residential area to main trunk and standard routes i.e. BRT routes. The BRT route is 24 K.M. long with 82 

bus stops connects the various parts of city to sub-urban ‘Misrod’ area at Hoshangabad Road to ‘Bairagarh’ area at other end. One 

may identify Bhopal BRT system as ‘MyBus’. Currently around 45,000 passengers using BRT daily, by the next year users would 

be increase and the number of users will reach 1, 00,000. Therefore, BRT operating agency BCLL is proposes to procure 

‘Articulated Buses’ (two or three buses combined together in length) to overcome the future demands of buses. At last, he is 

presenting an observational study of Bhopal BRT system to analyse the actual condition and lacunas of BRTS. For this purpose he 

performed a survey on BRTS user towards BRTS and results shows that 100 % positive respond towards BRTS and 73% user 

travel 5-10 KM. 

Jaiswal A. et al; 2012 studies the impact of BRT System on Ahmadabad’s transport sector and the changes that can be brought 

about by introduction of BRT System in other cities. They found that BRTS Ahmadabad has improved access for local riders and 

advanced public transportation systems while reducing the environmental impacts of transportation. They also discuss the 

characteristics of BRT like provision of dedicated lanes, frequency of operation. BRTS have more flexibility compared to light rail 

and BRT routes can be adjusted and rerouted over time. The case study is Janmarg BRTS, Ahmadabad. As Ahmadabad has a well-

developed ring radial structure, no single mode is adequate to meet the mobility needs. Both the phases of BRT are so designed, 

that they don’t overlap the areas in which Ahmadabad Municipal Transit Service is provided. Janmarg has also proper feeder 

systems which feed people for the running of BRT system. In Ahmadabad Pilot project of 5 corridors on phase‐II is selected for 
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case study. They identified parameters like Traffic impacts, Social impacts and Environmental impacts. Traffic impact parameters 

analyzed are, Traffic composition, Peak hour traffic flow and Change in average speed in the corridor. In Social Impacts the 

parameters are Impact on road safety and Accidents. In Environmental Impacts the parameters are Impact on air quality in that 

area and Change in SPM, CO, NO levels. Traffic flow study is carried out to understand the efficiency level of the traffic system 

and to correlate with the proposed capacity. The traffic experiences a free flow which causes an increase in the average speed along 

the corridor. The user rating analysis shows that, the citizen who use the system are very much satisfied with the system. Due to 

BRT being implemented congestion decreased on the BRT corridor as private vehicles are shifting towards the public transport 

mode and there is a slight decrease in composition of the pollutants along all corridors  

Velmurugan S. et al. (2012) analyses the performance of Delhi BRT corridor from Ambedkar Nagar to Moolchand after 

conducting various surveys like classified volume study at intersections, queue length and saturation flow studies, pedestrian 

volume count, Occupancy surveys, parking surveys, Speed and Delay studies, Spot speed studies, Opinion Surveys, Fuel 

consumption studies and Efficacy analysis of allowing other vehicles to ply on the BRT lane on experimental basis. They used 

parameters like Traffic flow, Passenger flow, Speed, Modal split, User rating of corridor, Road crash scene on BRT corridor etc. 

to evaluate the performance of corridor. A comparison of mid-block section volumes comparing BRT and Non-BRT sections are 

depicted in Figure 6.2.1. From the Figure, it is obvious that the maximum traffic volume of 1,29,150 vehicles in 16 hours was 

observed on Shiekh Sarai to Chirag Delhi section whereas the minimum traffic flow of 55,205 vehicles on Ambedkar Nagar to 

Puspha Bhawan Section. In the case of adjoining non-BRT sections, the maximum traffic flows of 74,450 vehicles in 16 hours 

wereobserved at Aurobindo Marg near Yusuf Sarai. From these results, it can be observed that the traffic flows on non-BRT 

sections carry somewhat comparable traffic flows. Bus passenger load is higher on BRT compared to adjoining non BRT routes. 

The share of private vehicle on BRT is about 80% and catering 45% of passenger share whereas about 78% of privates’ vehicles 

catering to 54% share of passengers on non BRT corridor, which clearly indicates that even the lesser percentage share of private 

vehicles can cater more percentage share than BRTcorridor. Even under the mixed traffic conditions, the percentage share of 

passengers loads are better off on Non-BRT conditions. There is 3% increase in average speed on BRT corridor. The corridor has 

been rated between “average” to “good” compared to before BRT scenario‟ which was ranging between ”bad” to “average”. The 

average of maximum queue length is longer during normal BRT operation. The road crash data shows that there is an increase in 

accidents after the implementation of BRT. 

Hidalgo D. and Pai M. (2010) evaluates Delhi bus corridor and they conducted an independent evaluation to contribute with 

technical arguments and to provide suggestions for the corridor improvement. The results are also intended to contribute to the 

understanding of the BRT concept in the Indian context. The authors conclude that the Delhi bus corridor has improved people 

mobility along the initial stretch, but requires significant increase in performance, safety and overall quality. The project only 

comprised major changes in infrastructure but lacked of integrated implementation of service plans, technologies and operations. 

User and community education was also insufficient. They recommend a quality improvement programme and suggested to 

improve reliability and comfort. They used parameters like Quality of service, Travel time, Reliability, Comfort and Cost for the 

evaluation of Delhi BRTS. The corridor infrastructure consist of single median lanes for buses with physical segregation and 

double platform bus stops located close to the intersections; two lanes for general traffic; and bikeways and sidewalks on the two 

sides (DIMTS, 2009b). the authors evaluated the bus corridor from the supply side, and then in terms of its performance. The 

evaluation is qualitative in nature. In supply side evaluation the parameters are running ways, stations, traffic engineering, vehicles, 

services and ITS. And it is found that Delhi bus corridor still requires several adjustments on the supply side to become a high-end 

BRT. A systematic effort to integrate these components is required if Delhi wants to upgrade the bus corridor and enhance its 

service and performance. In performance side evaluation the parameters considered are quality of service, travel time, reliability, 

comfort, cost and externalities. Reliability can be improved through physical measures like lane segregation and preferential 

treatment at intersections. From the data collected (DIMTS, 2009d) it was evident that the pilot corridor has improved mobility on 

the corridor. The average travel time for motorized travel along the corridor reduced 19% . This is the combined effect of a 35% 

reduction in travel time for bus users and a 14% increase in travel time for personal motor vehicles users’ .Showed that increasing 

the signal cycle increased the waiting time for all users. bus priority measures indicates that curb side lanes result in lower travel 

speed for buses and, hence, longer travel times for bus commuters. The most important indicator of traffic safety is the number of 

fatalities. According to the reports received from the Delhi Police (2009), there have been 8 fatalities in 10 months since the 

corridor started operations. The Delhi bus corridor has improved the mobility of the people along the initial pilot stretch. Bus travel 

speeds are 150% faster than buses outside the corridor resulting in a travel time reduction along the corridor of 19% for all 

commuters. The corridor has also received high ratings from the users. 

Hook et. al; 2012 A evaluation provides very high rating for barrier controlled off-board ticketing at BRTS station because it 

minimize fare evaluation which help in data collection and multiple routes are accommodated using the same infrastructure while 

the scorecard identifies positive impact on bus operations and system management, the overall negative impact due to delays and 

queues at turnstile for passengers is not recognised or evaluated. One reason for this could be that operator specific data is easy to 

collect. Thus, many such standard are based on observable system characteristics and not any quantifiable data. User indicator 

plays a prominent role in determining whether a system is used and thus deserve careful attention while planning, designing or 

evaluation a system 

Kanishka.R.R et al assess the environmental impact of BRT Bhopal and states that EIA (Environmental Impact Assessment) 

includes assessing the present status of air, water, land, noise, biological and socio-economic components of environment based 

on secondary data collected from various respective departments. While, time saving benefits, fuel savings, reduction in air 
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pollution and in traffic congestion and noise and vibration reduction fall under the positive impacts, there are some negative impacts 

on environmental components of BRT project; which can be seen on three stages: the Design Stage, construction stage and 

operational stage like removal of structures, removal of trees and vegetation and land acquisition in design stage and earth works 

including quarrying, laying of pavement, vehicle & machine operation and maintenance, asphalt and crusher plants, sanitation and 

waste etc in construction stage and Vehicles Operation and Emission in operational stage. 

Gandhi et.al; 2014 on his study “Comparative Evaluation of Alternate Bus Rapid Transit System (BRTS) Planning, Operation 

and Design Options “examined alternate planning, operational and design options for Bus Rapid Transit Systems. In this study 

quantified performance results for different indicators for various planning and design configurations are generated using a 

spreadsheet tool. Sixteen theoretical configurations, two standard designs in varying contexts and two currently operational design 

variations are compared. His results show that bus operational speeds in open systems are approximately 25% less than those in 

closed systems. However, high operational speeds do not help offset passenger transfer delays for short trips. Open systems provide 

higher passenger speeds than closed bus operations for trip length less than 10km. Restricting peak bus speed to less than 40km/h 

for safety considerations does not hamper passenger or operational performance 

III. CONCLUSION 

Bus Rapid Transit System (BRTS) is an innovative, high capacity, lower cost public transport solution that can significantly 

improve urban mobility. India currently has a number of operational BRT systems and many more under planning & some are 

under construction. Therefore it is necessary to evaluate the performance of BRTS in existing cities to how well it is providing 

transport service to the public in the area served, and provides valuable information based on which important operating decisions 

can be taken for implementing the BRT systems for Indian cities. The performance of BRTS in India and hence will be helpful for 

researchers to improve environment in Indian cities by shifting mobility from private mode of transport towards more efficient and 

safe public transport system  
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