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Abstract – Traffic congestion is a condition in transport 
that is characterised by slower speeds, longer trip times, 
and increased vehicular queueing, which causes negative 
impacts in transportation and it may cause huge loss in the 
economic part. resulting increase in delay, vehicular 
growth, unnecessary journeys etc create more economic 
loss. Congestion cost evaluation helps to identify the 
economic loss and we can identify the necessary steps we 
have to put forward to reduce this much drastic loss. This 
study evaluates the traffic congestion cost at signalized 
intersections located at Ernakulam city, with heterogeneous 
traffic conditions. Congestion cost evaluation is done by 
using different factors such as delay, traffic volume, 
passenger occupancy, and value of travel time of different 
vehicle types. The annual congestion cost of each approach 
is also estimated to identify the need of any flyovers, metros, 
in that area and thereby we can understand the importance 
of traffic less junctions. Therefore, it is important to use 
public transport vehicles instead of private transport 
vehicles to reduce these huge amounts of economic loss. 
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1.INTRODUCTION  
  

Traffic congestion has a direct effect on our quality of life. 
Traffic congestion on road networks is a fact of life in the 
modern world. It affects the quality of life directly or 
indirectly. Rising traffic congestion is an inescapable 
condition in large and growing metropolitan areas across 
the world. Peak hour traffic congestion is an inherent 
result of the way in which modern societies operate. 
Traffic jams can cause delays in many areas of our life and 
that delayed time may cause so much inconvenience to 
people. Other negative effects of traffic jams are additional 
pollution, more fuel expenditure and delay in the delivery 
of goods. Traffic congestion is the most outstanding 
performance of the negative externalities of urban road 
traffic, which is characterised by the negative effects of 
time delay, energy waste, air pollution and many other 
impacts. These will also have a bad impact on the entire 
market economy. 

Traffic Delay is the additional travel time experienced by a 
driver, passenger or pedestrian due to circumstances that 
impede the desirable movement of traffic. 
Passenger Occupancy is the total number of people 
carried by the vehicle, usually an average or typical 
number for a specific set of conditions.  
Value of travel time refers to the cost of time spent on 
transport. It includes the cost to businesses of the time 
their employees and vehicles spend on travel, and costs to 
consumers of personal time spent on travel.  
Traffic volume is defined as the number of vehicles 
crossing a section of road per unit time at any selected 
period.  
Delay, the performance measure that is used for the 
operational evaluation of the intersection and is estimated 
as the extra time consumed by the vehicles in traversing 
the intersection.  

                =∑ ∑                   
 
   

 
   o               (1) 

                                       

Where delay is the delay of the vehicle, v is the traffic 
volume, o is the occupancy, vot is the value of travel time, i 
is the different approaches and m is the vehicle type for an 
intersection.  
Traffic congestion causes severe impacts on economic 
loss. Metropolitan cities experience more economic loss. 
To reduce this huge loss necessary steps, have to be taken 
and these steps have to be followed. Considering these 
facts, sites with major congestion in Ernakulam city are 
selected for cost estimation.  
 

2. STUDY AREA 

The study area selected is Ernakulam city. 
Ernakulam city is the second most heavy traffic city in 
Kerala, which has a large amount of traffic volume and 
signalised intersections are provided to divert the vehicle 
in proper directions and thereby we can reduce the traffic 
jam. These four intersections are operating under 
heterogeneous traffic conditions, which may or may not 
permit left turn, because in some points on the road, some 
diversion points are provided to divert buses into that 
road and thereby reduce congestion in that intersection. 
The intersections are provided with signal operations, 
according to the traffic demand in some of the 
intersections and others are having fixed time continuous 
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cycle operations. The four intersections are Pallimukku, 
Jos junction, DCC junction and Kaloor.  
.  
 
 

 

 

 

 

 

 

Figure 1. Pallimukku junction 

 

 

 

 

 

 

 

Figure 2. Jose junction 

 

 

Figure 3. DCC junction 

 

 

Figure 4. Kaloor junction 

Name of 

intersectio

n 

Approach 

name 

Approac

h width 

(m) 

Gree

n 

time 

(sec) 

Cycle 

length(se

c) 

Pallimukk

u  

Approach 1 

(from 

Shipyard 

junction) 

14.18 43 150 

Approach 

2(from Jos 

junction) 

14.18 75 150 

Approach 3 

(from 

Foreshore 

Road) 

5.5 0 0 

Approach 4 

(from 

Valanjambala

m) 

16.1 70 150 

Jos 

junction 

Approach 1 

(from 

Pallimukku) 

14.18 50 120 

Approach 2 

(from DCC 

junction) 

14.18 50 120 

Approach 3 

(from TD 

junction) 

7.6 10 120 

Approach 4 

(from Chittoor 

Road) 

5.8 33 120 

DCC 

Junction 

Approach 1 

(from Jos 

junction) 

14.18 58 120 

Approach 2 

(from 

Kacherippady) 

14.18 55 120 

Approach 3 

(from 

Maharajas) 

10.2 10 120 
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Approach 4 

(from Chittoor 

Road) 

9.6 34 120 

Kaloor 

junction 

Approach 1 

(from 

Kadavanthara) 

22 30 180 

Approach 2 

(from 

Elamakkara) 

7.2 18 180 

Approach 3 

(from 

Ernakulam) 

22 101 180 

Approach 4 

(from Aluva) 

22 92 180 

Table 1. Salient features of signalised intersection 

3. DATA COLLECTION 

3.1 Delay  
  

Delayed data collections were carried out manually. Entry 
and exit points were selected for measuring the delay, in 
such a way that entry point is the queue arrival of vehicles 
and exit point is the discharges at each approach. Travel 
time required for the vehicles in the absence of signal 
operating conditions is also estimated by manual 
observation. The average value is taken as the delay. Table 
2 represents the range of observed delay values in each 
approach.  
 

Name of 
intersection 

Approach  Traffic delay 
(sec) 

Pallimukku 
junction 

Approach 1 51 
Approach 2 32.5 
Approach 3 50 
Approach 4 34 

Jos junction Approach 1 41 
Approach 2 44 
Approach 3 68 
Approach 4 51 

DCC junction Approach 1 50 
Approach 2 44 
Approach 3 62 
Approach 4 57 

Kaloor junction Approach 1 86 
Approach 2 82 
Approach 3 57 
Approach 4 61 

Table 2. traffic delay 
 

 
 

Figure 5. Observed delay in the study stretches 
 

3.2 Traffic volume 
  
For traffic volume data collection, CCTV footage of each 
intersection were collected. And by clean observation we 
counted the number of vehicles in every intersection. For 
the collection of traffic footage at each intersection, proper 
permission was obtained from “THE COMMISSIONERATE, 
KOCHI”. Data collected on a typical day from 7.00 AM to 
11.00 AM and 3.30 PM to 6.30 PM for traffic volume. 
Traffic volume is counted in terms of number of vehicles. 
Traffic volume of four junctions is given below 
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whe

eler 

8 5 3 0 8 1 

Approach 

2(from 

Jos 

junction) 

Bus  60 62 65 60 64 67 68 

Car 42

2 

44

1 

43

8 
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9 
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-
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Bus  0 0 0 0 0 0 0 
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riksh

aw 
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-

whe

eler 

11
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Bus  0 0 0 0 0 0 0 
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Table 3. Traffic volume of Pallimukku junction 

 

 

 

 

Figure 6. Traffic volume – Pallimukku junction 

 

 
Figure 7. Traffic volume – Jose junction 
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Figure 8. Traffic volume – DCC junction 

 

 
Figure 9. Traffic volume - kaloor 

 

3.3 Value of travel time (VOT) 

  Value of travel time is the maximum amount of money 
that people are willing to sacrifice to save one unit of time. 
Value of travel time mainly depends upon travel time and 

travel cost. Value of travel time also depends upon the 
socio-economic characteristics including age, gender, 
marital status, education, personal income etc. It is also 
associated with work trips which are higher in high 
income groups. Trip length also has a positive influence on 
the value of travel time. For the same trip length value 
travel time will be different for different income groups. 
The different values which are taken for different modes 
of transport are given below in table 4. 
 

Vehicle  Value of travel time (Rs/hr) 

Car  240 

Two-wheeler 180 

Auto-rickshaw 150 

Bus  60 

Table 4. value of travel time 
 

 3.4 Passenger occupancy 

Passenger occupancy of the vehicle is done by manual 

observations. For finding passenger occupancy, a survey 

was conducted at four selected intersections. By manual 

observation we counted the number of passengers in each 

mode of transport of vehicles such as car, two-wheeler, 

auto rickshaw and bus. Ten numbers of vehicles were 

randomly selected in each intersection and the number of 

passengers were counted. Its average value is taken as 

passenger occupancy. 

 

Vehicle  Passenger occupancy 

Car  2.1 

Two-wheeler 1.42 

Auto-rikshaw 1.88 

Bus  50 

Table 5. passenger occupancy 

 

3.5 Cost estimation 

Total cost estimation is done by adding the cost for 
different types of vehicles. Congestion cost is calculated 
separately for each mode and aggregated for each 
approach 
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Table 6. Cost estimation at Pallimukku junction 

 

 
Table 7. Cost estimation at Jose junction 

 

 
Table 8. Cost estimation at DCC junction 

 

 
Table 9. Cost estimation at Kaloor junction 
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Figure 10. Delay cost for different intersection 

 

3.6 Strategies to mitigate congestion 

There are several methods which can be utilized to reduce 
traffic congestion and thereby reduce the economic loss. 
Since vehicular growth is increasing day by day, the need 
of taking necessary steps to reduce traffic congestion 
reducing measures is very much important. Some of them 
are given below.  
  

3.6.1 Improved Public Transport System:  

Improved public transport systems can help to enhance 
usage of public transport vehicles and thereby we can 
reduce the number of private vehicles on the road. The 
main reasons for avoiding public transport vehicles may 
be inefficiency, non-cleanliness, slower speeds etc. The 
improved transport system such as metro rails can be 
highly incorporated for travel purposes which will also 
help to reduce congestion cost.  

  
  3.6.2 Congestion Charging: 

Congestion charges refers to money motorists must pay in 
order to drive in some areas. These charges are intended 
to reduce traffic within those areas. Congestion charging is 
the most favourable method to reduce traffic congestion. 
Some of the cities around the world have introduced this 
scheme to reduce traffic congestion which helps to reduce 
unnecessary journeys and increase the usage of public 
transport vehicles, which has the lowest value of travel 
time. 

 

 

3.6.3. Proper footpaths for pedestrians:  
In the absence of a proper way for pedestrians, they will 
get into the roads, which may cause accidents and 
congestion. If we are provided with proper ways for 
pedestrians, we can reduce the pedestrian overflow. And it 
is important to provide necessary footpaths and subways. 

 

3.6.4 Improved Traffic Management: 

By providing traffic volume, identifying sensors at 
different intersections may also help to reduce economic 
loss. By providing these kinds of sensors we can vary the 
signal time according to the traffic demand and thereby 
we can reduce the traffic delay in each approach.  

 

4. CONCLUSIONS  
 

The main objective of the study was to determine the 

overall economic loss due to traffic congestion of four 

signalized intersections at Ernakulam city. Traffic flow 

slows down when the number of vehicles traveling on the 

road increases or the roadway capacity decreases due to 

various reasons.  Traffic congestion is a serious issue in 

every big city and that causes several problems for 

common people. Traffic congestion affects travel costs, 

travel time, mobility, accessibility, productivity and also 

impacts on the environment such as air pollution and 

global warming. To overcome these serious issues, 

responsible authorities should take proper measures such 

as providing exclusive lanes for public transport, use 

regulations and traffic email to control traffic, and use 

innovative ideas to reduce traffic impacts on public 

transport. We, common people also should be concerned 

to reduce traffic congestion, that is by promoting the use 

of public transport. Development of the public transport 

network at economical rates is essential. This study 

proposes a demand side policy to the Indian city along 

with the congestion cost estimation at signalized 

intersections. This study also points out ways to reduce 

private vehicles and promote the usage of public vehicles 

and to get to know about the importance of flyovers, 

metros and traffic less junctions. 
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