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E-TRAM is a tool to monitor the operational performance of transit routes which helps to take decisions 

regarding service frequencies, route modifications, route curtailments and types of services. Additionally, it 

also identifies major boarding/alighting stops, major OD patterns which helps transit agencies to introduce 

new express/limited stop services and to plan for  infrastructure facilities. 

This is an open-source tool which can be used by any transit agency where route based ETM data is 

available to use as an input. It uses the software Power BI Desktop. 
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- E-TRAM is prepared by CoE-UT, CRDF, CEPT University as part of the 
Trivandrum Route Rationalization project under SMART-SUT, GIZ. 

- E-TRAM is a tool to monitor the operational performance of transit routes

- This tool can be used by any transit agency where route based ETM data is 
available to use as an input. 

- It uses an open-source software Power BI Desktop. 

E-TRAM - An ETM based Tool for Route Analysis and Monitoring

Enables city authorities/transit agencies to monitor the operational 

performance of transit routes with respect to route planning/ modifications 

and overall system level assessment.

Objective:
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Input Files 

1.ETM data (Daily)

2.Transit stop 

sequence (Daily)

3.Supporting files:

• Route description

• Transit stop details

• Vehicle type

• Corridor details

E-TRAM Outputs

1.Demand-supply gaps for 

each route

2.Ridership build-up trend

3.O-D patterns of passengers 

along the route as well as 

at city level

4.Drivers’ and conductors’ 

performance report 

5.Routes overlaps on major 

corridors

Decisions

1. Route level frequency in peak 

& off-peak hours

2. Change in service types i.e., 

express, limited services

3. Route curtailment/extension

4. Development of infrastructure 

facilities at major boarding 

alighting (BA) locations

What can E-TRAM do?



Analysis sheets of E-TRAM

E-TRAM – Power BI Report
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1. Overall 
Summary:
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Presents the overall daily ridership & revenue, average daily ridership & revenue, passengers/ bus/ day, 
average load factor and passenger category.

2. Route 
Performance: 

For a specific day, it presents the route level ridership, revenue, and the operational performance such as 
Load Factor and Passengers/ Bus/ Day.

It helps to identify routes with poor/ average performance and warrents for some intervention to improve 
efficiency for those routes. Those interventions could be frequency changes, route curtailment, route 
extension, alignment modification etc.

For a specific route, it presents the trend of ridership, revenue and operational performance such as load 
factor and Passengers/ Bus/ Day. 

It helps to identify the routes with continuous poor/ average performance based on criteria. For any new 
route, it presents the performance for few days which aids to decide on any type of intervention/ 
improvement such as frequency changes, route curtailment, route extension, alignment modification etc. 

3. Route 
Performance 
Trend:  

4. Temporal 
Ridership 
Distribution:

It presents the overall temporal distribution of passenger demand as well as distribution at route level 
for 30 min (4.1) and 60 min (4.2) time interval. 

Temporal Distribution of passenger is important to understand for each route to plan the different 
frequency for different time period of day (peak/ off-peak). Depending upon the demand pattern of each 
route, frequency can be planned to meet the Demand-Supply effectively for any time of the day. 

Contents:



5. Boarding-
Alighting and 
Line Loading: 
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It is very important representation of BA and line loading profile for each route (by direction) for specified 
time interval (5.1) as well as by trip level (5.2). 

This helps to understand the BA pattern on the route by time period which helps to identify the sections with 
Demand-Supply mismatch. It also aids to take decision on route curtailment, extension, route alignment 
modification and the change in service type (express/ regular) etc. 

It presents the boarding and alighting at stops for selected routes by time interval Graphically (7.1) as 
well as on Google map (7.2). Additionally, it presents the same for selected routes. 

It aids to identifies the major stops for selected route/s by time period which would help authority to take 
decision on terminals/ interchange facility development. It also identifies the Origin and Destination for 
selected route/s. It also helps to take decision for change in service type based on OD pattern of route.

7. BA at stops 
and OD 
demand:  

8. Speed and 
Travel Time

It presents the average speed and travel time of a route by category for specific time period. 

It aids to compare schedule travel time and actual travel time of route which helps to modify the schedule.

9. Driver-Speed 
Analysis:

It presents the average speed of bus drivers for selected route for specified time period.

It helps authority to assess the driver’s performance on a route across different drivers. 

6. Line 
Loading:  

It is representing the line loading profile for a route (by direction) by time period.  

This helps to understand the line loading variation along the route by different time interval which helps 
authority manage the supply based on the demand for section of the route. 



10. Conductor-
Revenue 
Analysis: 
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It presents the revenue by each conductor for specific routes for selected days and time. 

It helps authority to analyse the revenue collection by conductors on same route to assess conductor 
performance towards collection. 

This function is designed specific to the city of Trivandrum. It shows the number of routes 
overlapping on radial corridors along with the percentage of overlap.

It helps authority to analyse the total number of routes overlapping on radial corridors, which will help 
to take decision on minimising the overlap with an intent to improve operational efficiency. 

11. Overlap 
Summary:  

This function is also designed for the city of Trivandrum in continuation to previous function. It gives 
the list of routes overlapping on radial corridor/s along with the percentage of overlapping length.

It helps authority to decide which route can be realigned to minimize overlapping. 

12. Percentage 
Overlap:  
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Benchmarks



Report 1: Overall Summary (System Level Dashboard)E-TRAM

1. Overall daily ridership & revenue 

build-up for study area

2. Weekly average 

passengers/bus/day

3. Weekly average load factor

4. Average passenger category 

(pass type and ticket types) as 

well as for selected day.

Contents/Visuals

Purpose

1. To give an overall view of the 

transit system in the study area

The graph is for illustrative 

purposes only



Report 2: Route Performance for selected day/sE-TRAM

1. Average and individual route 

ridership and revenue

2. Average and route wise 

ridership per Bus/Day 

Contents/Visuals

Purpose

1. Helps to identify the routes with 

poor performance

Trunk, Feeder & 

Complementary routes.

Ridership/day and Revenue/day

The graph is for illustrative 

purposes only



Report 2: Route Performance for selected day/sE-TRAM

1. Overall and route wise load 

factor, Earnings per Kilometre 

(EPKM)

2. Average Trip Length (ATL) in 

KM

Contents/ Visuals

Purpose

1. Helps to identify the routes with 

poor performance

The graph is for illustrative 

purposes only

The graph is for illustrative 

purposes only



Report 3: Route wise performance build-up/trend (for selected route/s)E-TRAM

1. Ridership and revenue trend

2. Ridership/bus/day trend

Contents/Visuals

Purpose/ Decisions

1. Based on previous report -

Route Performance for 

selected day/s observe the 

trend of identified routes to see 

its performance. 

The graph is for illustrative 

purposes only



Report 3: Route wise performance build-up/ trend (for selected route/s)E-TRAM

1. Load factor and EPKM trend

2. Average Trip Length (ATL)

Contents/Visuals

Purpose/ Decisions

1. Based on previous report, 

observe the trend of identified 

routes to see its continuity of 

performance. 

The graph is for illustrative 

purposes only



Report 4: Temporal Passenger Distribution (for 30min)E-TRAM

1. Overall (for all routes) 

temporal passenger 

distribution (30 minute interval)

2. Route/s level temporal 

distribution (30 minute interval)

Contents/Visuals

Purpose

1. To identify peak/off peak hours 

for weekdays/weekends. 

Route wise

Direction wise

The graph is for illustrative 

purposes only



Report 4.1: Temporal Passenger Distribution (for 60 min)E-TRAM

1. Overall (all routes) temporal 

passenger distribution (60 

minute interval)

2. Route/s level temporal 

distribution (60 minute interval)

Contents/Visuals

Purpose

1. To identify peak/off peak for 

weekdays/weekends. 

The graph is for illustrative 

purposes only



Report 5: Boarding Alighting and line loading (for specific hour/s for specific day/s)E-TRAM

1. Boarding – Alighting, 

passenger load (line loading) 

and capacity offered for a 

route for a specific time 

period

Contents/Visuals

Purpose

1. To decide changes on frequency 

of services to meet demand 

supply.  

2. To take decision on 

express/limited service/shuttle 

service

3. To take decision on curtailment of 

route, change in service type, 

shuttle service for certain time of 

the day etc. 

30 min interval Time slot 

(eg: 10 am-10.30 am)
Route and Direction wise

The graph is for illustrative 

purposes only



Report 5.1: Boarding Alighting and line loading (for individual trip for specific day)E-TRAM

1. Boarding – Alighting, 

passenger load (line loading)  

and capacity offered for a trip

along a route

Contents/Visuals

Purpose/ Decisions

1. To decide changes on frequency 

of services to meet demand 

supply.  

2. To take decision on 

express/limited service/shuttle 

service

3. To take decision on curtailment of 

route, change in service type, 

shuttle service for certain time of 

the day etc. 

Unique code for each trip

The graph is for illustrative 

purposes only



Report 6: Route wise performance build-up/ trend (for selected route/s)E-TRAM

Contents/Visuals

Purpose

1. Passenger loading (line loading)

pattern along a route for all trips 

during a specific time period 

during the day

1. Identify the difference in 

passenger load patterns (line 

loading) for peak/off peak hours 

for a route

2. To support decisions on change 

in frequencies and route 

curtailments/extensions

Passenger Load of 

individual trip

The graph is for illustrative 

purposes only



Report 7: Stop level Boarding Alighting and O-D pattern (for route/s and its direction)E-TRAM

1. Transit stop level boarding and 

alighting representation along 

with Origin Destination (OD) 

pattern

Contents/Visuals

Purpose

1. Helps transit agency to take 

decision on  development of 

infrastructure facilities at a stop 

level.

2. Identify major OD patterns -

helps to design express/ limited 

stop service. 

30 min interval Time slot 

(eg: 10 am-10.30 am)

The graph is for illustrative 

purposes only



E-TRAM

1. Represents the Boarding and 

Alighting on google map.

Contents/Visuals

Purpose

1. Helps agency to take decision on 

infrastructure facility 

development at a stop level.

2. Identify major OD pattern, helps 

to design express/ limited stop 

service. 

Report 7: Stop level Boarding Alighting and O-D pattern (for route/s and its direction)

Boarding / Stop

Alighting / Stop

The graph is for illustrative 

purposes only



Report 8: Speed and Travel timeE-TRAM

1. Illustrate the speed along a route 

for a day.

Contents/Visuals

Purpose

1. It aids to compare schedule 

travel time and actual travel time 

of route which helps to modify 

the schedule.

The graph is for illustrative 

purposes only



Report 9: Driver – Speed AnalysisE-TRAM

1. Travel time and Travel speed of 

drivers along each route for a 

specific time period in a day

Contents/Visuals

Purpose

1. Helps to analyse the 

performance of drivers

Travel Speed 

(kmph)

Travel time (mins)

Driver ID

The graph is for illustrative 

purposes only



Report 10: Conductor – Revenue AnalysisE-TRAM

1. Illustrate the revenue collected 

by each conductor along a route

Contents/Visuals

Purpose

1. Helps to analyse the 

performance of the conductor
Total passengers

Revenue

Conductor ID

The graph is for illustrative 

purposes only



Report 11: Overlap SummaryE-TRAM

1. No. of routes overlapped along 

each corridor

Contents/Visuals

Purpose

1. To minimise the overlap with an 

intent to improve operational 

efficiency. 

The graph is for illustrative 

purposes only



Report 11: Overlap SummaryE-TRAM

1. Static map of all corridors in 

study area

Contents/Visuals

Purpose

1. To support decisions on change 

in schedules, frequencies and 

route curtailments/extensions

The graph is for illustrative 

purposes only



Report 12: Overlap AnalysisE-TRAM

1. Percentage overlap of routes in 

each corridor

Contents/Visuals

Purpose

1. It helps authority to decide which 

route can be realigned to 

minimize overlapping. 

The graph is for illustrative 

purposes only



Input data structure showing required data sets

Input Data Structure
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Input Folder 
Structure
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ETM Data Format 
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Stop sequence Format



Corridor Details
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Stop List



Supporting Data
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Stop List

Route description

Vehicle Type



Things to remember while updating input data:
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Stop List

1. Should not rename any input data file

2. Each column has its purpose, so must not interchange, delete or rename any column from the 

specified format

3. Operator should ensure that the date column in ‘ETM data’ and ‘Stop sequence’ is filled 

appropriately 

4. If the stop sequence is same as previous day, then you may copy the same data set to the next 

day, but ensure that sheet name and the column A is updated to the current date in the following 

format: ‘dd-mm-yyyy’ (eg. 02-05-2021).

5. ‘ETM data’ and Stop sequence’ are direction wise data, so the route description column should be 

entered with the correct origin-destination pair.

6. If any data is missing for any particular day, keep it blank and don’t delete the entire column.

7. Should avoid unnecessary space/gaps in the text while entering the input data

8. Should ensure that the stop sequence is correct along each route and corridor

9. The stop sequence should be entered separately for up and down direction

10. Stop code, stop abbreviation and stop name should be unique for each stop



Power BI Installation including input data settings

Power BI Installation
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1. Download and install Power BI Desktop from the following Link: 
https://powerbi.microsoft.com/en-us/downloads/

2. Download and extract the zip file into any specific folder (Do not rename any folder or file in it)
3. Open .pbix file after finishing Power BI installation
4. Select Data source settings from File

File               Options and settings                Data Source setting

Power BI Installation:

https://powerbi.microsoft.com/en-us/downloads/
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5.   Select the input data location on your system by clicking Change source.

6.    Change all 4 sets of input data location and enter OK

Power BI Installation:



Identifying problems and possible suggestions to improve Load Factor

Problem Identification and Solution
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Under SupplyCase 1

Problem Details:

• Full day LF: 0.67

• This route is having high 

Load factor only during 

Morning Peak Hours (7 

am to 10 am)

Suggestion: 

1. Try scheduling more 

number of trips by 

reducing the headway



Under Supply Case 1 - Solution

Action: 

• Scheduled more 

number of trips

Paramet

ers

Cas

e 1

Soluti

on 

No. of 

trips
3 4

LF 1.16 0.86

Headway 

(mins)
30 23



Over SupplyCase 2

Problem Details:

• Along this route, full day 

LF < 0.6

• Here we selected the 

graph for morning peak 

hour (7 am to 10 am)

Suggestion: 

1. Since headway is 60 mins, it 

won’t be appropriate to 

increase the headway further

2. We can reduce the supply 

offered by changing the type 

of bus



Under Supply Case 2 - Solution

Action: 

• Scheduled more 

number of trips

Parameters Case 2 Solution

Capacity of bus 70 45

No. of trips 3 3

LF 0.50 0.78

Headway (mins) 60 60



Over Supply and Route CurtailmentCase 3

Problem Details:

• Full day LF < 0.6

• During morning peak 

hours( 7 am to 10 am), 

very less demand is 

plying over to tail end of 

the route.

Suggestion: 

1. If the route is having 

same pattern for full 

day, we can curtail the 

route at KZM, and it is 

important to ensure the 

remaining portion is 

served by some other 

service

2. If the route is having 

this kind of pattern only 

for morning peak, we 

can curtail alternate 

route till KZM

Very low 

ridership during 

morning peak 

hour



Over Supply and Route Curtailment

Case 3 - Solution

Action: 

1. Since, the route is having this 

kind of pattern only for morning 

peak, we can curtail alternate 

route till KZM

Parameters Case 3 Solution

No. of trips 5 5

LF 0.31 0.49

Headway (mins) 60 60,90



Potential Express/ Limited ServicesCase 4

Opportunity to 

improve service

1. This route’s 

performance is fine in 

terms of LF and 

headway.

2. It is visible that high 

demand on 3 stops 

along this route 

(Kattakada, 

Balaramapuram, 

Vizhinjam)

Suggestion : 

1. Schedule alternate trip 

as Express service



Potential Express/ Limited ServicesCase 4



Potential Express/ Limited Services

Case 4 - Solution

Action : 

1. 2 trips among 4 trips scheduled as 

normal service and 2 trips scheduled as 

express service

2. Load Factor remains same 



High demand on weekendCase 5

Suggestion: 

1. Schedule more services 

in the peak time for such 

special routes

Problem Details:

• Full day LF = 0.79

• Since Kovalam is one 

the major tourist centre 

in TVM, it is having very 

high demand on Sunday 

during evening peak 

• Peak period shifted from 

4 pm-7pm to 3.30pm-

7.30pm



High demand on weekendCase 5

Temporal 

distribution :

CTY201 (Tuesday)

Temporal 

distribution :

CTY201 (Sunday)

150

230



High demand on weekendCase 5 - Solution

Action : 

• Scheduled more services 

in the peak time (3.30 pm 

to 7.30 pm)

Paramete

rs

Case 

3

Soluti

on

No. of 

trips
10 14

LF 1.57 1.09

Headway 

(mins)
24 17



School Route and Shuttle ServiceCase 6

Problem Details:

• Even if Overall LF is 

good, it is visible that 

High demand from 

NLCG to EF

• Time slot: 4:00 pm to 

5:30 pm

Suggestion : 

• Increase no. of trips

• Schedule alternate trips 

that end at VTPRA and 

return back to EF during 

identified peak time.



School Route and Shuttle ServiceCase 6

1. Trips during school timing are 

having very high demand from 

NLCG to EF



School Route and 

Shuttle Service

Case 6 - Solution

Action : 

• Additional trips are 

scheduled from VTPRA to 

EF during peak time

Parameters Case 3 Solution

Same 

route

Curtailed 

route

No. of trips 3 3 2

LF 0.73 0.57 0.39

Headway 

(mins)
30 30 45
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