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Executive Summary

There is a substantial gap in creating gender-responsive public transport systems, despite the
growing recognition of gender mainstreaming in urban transport. This gap stems from gender-blind
data used by public transport authorities resulting in the inadvertent exclusion of women and girls from
public transport planning and service provision. Traditional data sources, such as household surveys and
census, often fail to provide sufficient insights into the dynamic nature of public transport usage due to their
limited scope.

The digitalisation of public transport offers an opportunity to collect disaggregated data, as big data
is generated through digital ticketing, automatic vehicle location systems, passenger counting
systems and more. However, the potential of big data can only be realised if insights derived from it are
used for policy and operational improvements. A global literature review of public transport ticketing data
usage reveals that gender disaggregated data is either not collected or, if collected, is not used to address
service gaps through a gendered lens. This is often due to privacy regulations and the limited analytical
capacities of public transport authorities. Collecting and analysing disaggregated data by gender, age and
disability can help public transport services meet the diverse needs of users.

This note provides key entry points for collecting gender, age and disability disaggregated ticketing
data, using a case study of a mega South Asian city—Delhi, India. The approach can be adapted for
other cities based on their level of digitalisation of ticketing systems. In Delhi’s public transport system,
tickets can be purchased through multiple channels—electronic ticketing machines (ETMs), mobile phone
applications, closed-loop smart cards and the national common mobility card (NCMC). The table below
outlines the types of data collected through the bus-based public transport ticketing system in Delhi.

Table: Data collected from different ticketing system in Delhi

Data Collected Paper ticket Electronically generated tickets
. ETM = . . .
Pre-printed Delhi Metro  One Delhi Physical = Electronic
paper ticket ge:etatedl card application Ul Ly bus pass = bus pass
Traveldata goarding & alighting station ®
Boarding time* [ ] [ ] @ o ®
lAIighting time* [ ]
Date . ® ® ® o [ ]
[Route number | ® ® Y ® Y ®
Bus number ® [} o [
[Fare amount** | [ ] ) [ ] ] [ ] o
_ [Payment method | d ® bl L
Commuter Gender ° [ [ [ ) ® o L
data [
Age [ ] [ )
Disability L ] [ ]
This data is only collected for male commuters. Mobile phone-based applications.

*  Thisis inferred from the mode of transport.

@®  For mobile phone applications, this data can be inferred from the time of validation.

** A flat fare of Rs 10 per ticket is considered for female tickets in buses. Women do not pay for tickets in buses.

Source: The Urban Catalysts

ETMs could issue electronically generated paper tickets with a gender tag of commuter during the issuance
process. It is recommended that zero-value tickets be generated for electronic bus pass users, to capture
travel data. Mobile phone applications can mandate users to provide data on gender, age and disability
during registration. Although gender data is currently collected by mobile phone applications in Delhi due to
the fare-free travel scheme; travel data such as boarding and alighting stations is not collected. Public
transport authorities must ensure that gender disaggregated data is captured along with boarding and
alighting data through these applications and shared with them.
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Indian cities are in the process of implementing the NCMC, which is an open-loop! system. In
London, a 70% adoption rate of contactless card payment was achieved after a decade. This provides
a reference timeline for NCMC adoption in India. Therefore, the existing closed-loop? smart card of the
Delhi Metro should be updated to include data on gender, age and disability during the registration or top-
up process. During NCMC adoption, it is crucial to mandate issuing banks to share anonymised user data
with acquiring banks and ensure this data is shared with public transport authorities. This data can then be
correlated with travel data collected through automatic fare collection (AFC) system to understand
commuter’s travel behaviour.

Some potential applications of this data could be developing gender-responsive first and last mile
connectivity, prioritising safety improvements at bus stops with high female commuter’s footfall
and improvements in operations of bus services. This includes prioritising deployment of female-
operated first and last mile services at transit stops with higher share of female passengers; and prioritising
safe, accessible walking infrastructure within walking distance of transit stops with higher share of overall
and female passengers. Transit stops can be prioritised for safety improvements based on boarding and
alighting data and cover the whole city in a phased manner. Bus services can be augmented with regular,
midi or mini buses in the peak hours to prevent overcrowding. Female conductors and drivers can be
prioritised on routes with more female passengers.

The role of the Delhi Transport Department is critical due to the presence of multiple public transport
authorities. These are Delhi Transport Corporation (DTC), Delhi Integrated Multimodal Transport System
(DIMTS) and Delhi Metro Rail Corporation (DMRC). The transport department has to consolidate all the
data from different ticketing systems onto one platform, to analyse public transport usage by mode and
overall travel behaviour in the city.

' An open-loop system allows passengers to use their existing bank-issued contactless cards to pay for public transport
journeys. These open-loop payment cards are interoperable across different public transport systems, provided the fare
collection system is configured to accept them.

2 In a closed-loop system, the public transport authority issues a transit card that is valid for fare payment exclusively within
the respective public transport network.

6
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1. Background

Big data is an emerging paradigm that has garnered significant global attention, particularly within
the transportation industry. It is defined by the three Vs—volume (the amount of data), variety (the
diversity of data types), and velocity (the speed at which data is generated and transmitted) (Torre-Bastida,
et al., 2018). Big data holds the potential for not only improving the efficiency of public transport but also
enhancing the commuters’ travel experience.

Digitalisation in public transport has generated vast amounts of data through digital ticketing,
automatic vehicle location systems, passenger counting systems and more. However, the potential of big
data can be realised if insights derived from it are used for policy and operational improvements. Digital
public transport ticketing systems are a significant source of data, providing detailed information on public
transport operations and the travel patterns of commuters.

A literature review of the use of ticketing data globally indicates that gender disaggregated data is
either not collected or if collected, is not being utilised to address service gaps through a gendered
lens. This could be due to privacy laws and the limited analytical capability or server capacity with public
transport authorities. Existing research on the use of public transport ticketing data is focused on
understanding passenger travel patterns and behaviour, operational analysis, service improvement in terms
of route rationalisation, or increase in frequency (Cevallos, Turino, & Jin, 2021). Public transport services
can meet the diverse needs of users by collecting and analysing gender and disaggregated data. This will
improve operational efficiency of the system, while ensuring a more inclusive and equitable transportation
system.

This note presents key entry points for collecting gender, age and disability disaggregated ticketing data,
using a case study of a mega South Asian city—Delhi, India. It draws on the research and learnings from
the project-Safe and Secure Public Transport in Delhi- supported by UK Aid through the High-Volume
Transport Applied Research programme. The project aimed to leverage the digitalisation of public transport
systems, including ticketing, to address service gaps and enable a safer travel experience for women and
girls.

1.1 Ticketing methods in Delhi’s bus-based transport

Bus services in Delhi are managed by the Delhi Transport Corporation (DTC) and Delhi Integrated
Multi-Modal Transit System Limited (DIMTS). DIMTS is a private agency that operates buses for the
Delhi government under the cluster bus scheme through a gross-cost model introduced in 2011. Both the
entities have their individual ticketing system and are overseen by the Transport Department of Delhi.
Currently, DTC operates a fleet of 4,346 buses, of which 3,191 are low-floor compressed natural gas (CNG)
buses and 1,155 are low-floor electric or e-buses. DIMTS has a fleet of 2,841 buses, including 94 e-buses.
In total, Delhi has a fleet of 1,249 e-buses on the road (Planning Department, Government of NCT of Delhi,
2024).

In 2019, Delhi implemented a fare-free public bus travel scheme for women. Pink tickets are issued to
female commuters irrespective of fare stage. This has initiated a process of collecting gender disaggregated
ridership data. However, there are concerns regarding the veracity and reliability of this data as the tickets
are not validated.

There are multiple channels to buy tickets in Delhi’s public transport system—through electronic
ticketing machines (ETMs), mobile phone applications, closed-loop smart cards and the proposed
national common mobility card (NCMC).
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Figure 1: Timeline of different ticketing options In Delhi's buses

2015 2018 2017 2018 2019 2020 2021 2022 2023 2024
Pre-printed —l >
paper tickets eresssnnnnnnn 14
Electronically generated
tickets (through ETMs) B EE s EEEEEE I E RN EEEEEEEEEEE AN EEEEEEE I AN EEEEEEEEEEEESEE NSNS EEESEEEEEEEEEEEEEEEEEEEEEE >
Delhi Metro >
Card @eEsssErEEsEssfEEEEEEEEEEEEEIEEEEEEEEEEEESEEEEEEEEEEEESEESEEEESEEEsEEEEEEEEEE »>
E-tickets (through P
mobile application) o S
mmmms  Delhi Transport Corporation Since 2018, both authorities
have been issuing paper-
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Source: The Urban Catalysts

DTC predominantly utilises pre-printed tickets for fare collection®. These pre-printed tickets are based on
fare stages, requiring conductors to carry around eight different blocks of tickets—as reported by conductors
during focus group discussions in August 2023. These blocks are categorised by fare stage and user type,
such as children or adults. This system only captures the total number of tickets issued on any given route
in a day.

DIMTS has been using handheld ETMs in the cluster buses since 2017 (DIMTS, 2017). The earlier ETMs
were upgraded to Android-based machines with a touch screen and an integrated General Packet Radio
Service (GPRS)* functionality in January 2021. Conductors issue electronic tickets using these handheld
devices. A record of the generated tickets and relevant data such as origin, destination, fare stage, time of
issuance and the number of tickets sold is maintained at the back end®.

In 2018, it was announced that the Delhi metro card® could be used in buses as well, provided ETM
machines were available in buses (Taneja, 2018). During this period, the ETMs in both DTC and cluster
buses underwent upgrades with the addition of a secure access module (SAM) chip, enabling the use of
the metro card as a payment method in buses. However, the current lack of ETM machines in DTC buses
poses a challenge in implementing this system.

Figure 2 Existing ticket issuance process in DIMTS

Login to start tri Trip Origin
) Los O (omaicay P Click1  Dclickz ) Click3
Conductor has to enter the following details gets captured)
before the start of trip: Select trip Number of Print ticket
s . destination tickets
* Login credentials; from dropdowm menu
* Route number; L J
» Bus number; Y
* Duty sequence number assigned. On-board ticket issuing process
One-time process Repetitive process

Source: The Urban Catalysts

3 This approach has been in place since the phase-out of handheld ETMs in September 2022. Previously employed on DTC buses since
2016 (Banerjee, 2016), these ETMs had become either non-functional or in need of upgrades (Mint, 2023). As a result, conductors now
issue pre-printed paper-based tickets on board.

4 GPRS is a mobile data service used primarily for sending and receiving data over a cellular network.

® Informal conversation with ETM vendor of DIMTS.

Closed loop card.
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Several mobile phone applications, including One Delhi, Chartr and Tummoc, offer commuters the options
to purchase tickets online. The One Delhi application (ODA) supports on-board ticketing by either utilising
bus numbers or quick response (QR) codes available on e-buses. In addition to the QR code-based ticket,
Tummoc enables users to pre-book tickets based on origin and destination. In March 2024, around 28% of
total tickets were purchased using mobile phone applications, while 72% were purchased through the
conductor for all routes in Mayapuri Depot.

In April 2024, WhatsApp ticketing also become available on buses (The Indian Express, 2024) through a
number provided by DTC (+91-8744073223). A chatbot facilitates purchases, enabling users to specify their
origin and destination and buy tickets using the unified payments interface (UPI) option. These digital
ticketing methods are operational in DTC and DIMTS buses.

The Delhi Transport Department is in the process of introducing the NCMC in buses, which is a unified
payment system designed for use across all modes of public transport in the country. It was launched in
2019 in India and has a dedicated stored value component (to avoid financial security risk) with a balance
that can be used for transit and low-value retail transactions. NCMC is an open-loop card and could be a
debit/ credit/ prepaid card. It requires public transport authorities to upgrade their AFC system including
back end and terminals/ validators/ ETM devices as per NCMC specifications. It can only be issued to users
upon completion of know your customer (KYC) details which involves providing proof of identity — commonly
utilising documents, such as the Aadhaar card or Permanent Account Number (PAN) card.

1.2 Commuter data collected by different ticketing methods

In Delhi, the collection of gender data in buses is driven by the fare-free travel scheme (Table 1). In cities
without similar initiatives for fare-free travel for women and with comparable ticketing infrastructure, gender
disaggregated ridership data is largely unavailable’. There is a significant advantage in data collection
efficiency and accuracy when utilising electronic ticketing systems compared to traditional pre-printed paper
tickets. However, these need to be integrated to ensure that key travel parameters of bus transport users
are captured. The demographic parameters include gender, age and disability. The travel data includes trip
origin, destination, time of travel, route and the fare.

Table 1: Data collected by the existing ticketing methods in bus-based public transport in Delhi

Data Collected Paper ticket Electronically generated tickets
. ETM = . . .
Pre-printed Delhi Metro  One Delhi Physical = Electronic
paper ticket ge:etatedl card application Ul Ly bus pass = bus pass
Traveldata goarding & alighting station ®
Boarding time* [ ] [ ] @ o ®
lAIighling time* [ ]
Date . ® ® ® o [ ]
[Route number | ® ® Y ® Y ®
Bus number ® [} o [
Fare amount** [ ] ) [ ] ] [ ] o
_ [Payment method | d ® bl L
Commuter Gender ® ® ® ® ] L ] ®
data [
Age () [
Disability [ ®
This data is only collected for male commuters. Mobile phone-based applications.

*  Thisis inferred from the mode of transport.
@  For mobile phone applications, this data can be inferred from the time of validation.

** A flat fare of Rs 10 per ticket is considered for female tickets in buses. Women do not pay for tickets in buses.

7 Some exceptions include the Capital Region for Urban Transport (CRUT) and Kerala State Road Transport Corporation
(KSRTC).
9
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Source: The Urban Catalysts

In the current scenario, there are some challenges in realising the benefits of digital ticketing systems in
Delhi’s public buses®.

e The travel behaviour of bus pass users is not captured; and the transition to personalised electronic bus
passes can create these opportunities with ETM validators.

e The ETMs currently used by DIMTS are equipped with a QR code scanner and card reader, capable of
validating online-generated tickets and payments through metro cards or debit/ bank cards. However,
these are not functional®.

e One Delhi application and Tummoc capture gender of the users. However, there is no verification of the
identity of the person. ODA does not record origin and destination for female commuters. DTC receives
the total number of tickets sold via mobile phone applications, without passenger identification and travel
behaviour data.

e Age and disability data are not captured, which could help understand the profile of users, especially
young people, students, senior citizens and persons with disabilities.

8 DTC is in the process of appointing a vendor for ETMs and NCMC.

9 Informal discussion with the Project Manager of ETMs at DIMTS.
10
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2, Entry points for collecting data on
gender, age and disability through
ticketing systems

The digitalisation of public transport ticketing systems is in its early stages, and cities are currently in a
phase of exploration and learning. This presents an opportunity to integrate gender, age and disability
disaggregated data collection into these evolving systems.

A data analytical framework is proposed using Delhi’s public transport system as a case example (Figure
3). This data will need to be collated and analysed by each public transport authority (PTA) and the
Transport Department for mode-wise and overall travel behaviour. An operational dashboard with adequate
server capacity will be required to analyse the substantial volume of travel data collected through different
ticketing systems. The following section builds on this framework, based on consultations with key
stakeholders such as DTC, DIMTS and mobile application vendors.

Figure 3: Framework for integrating gender disaggregated data in public transport ticketing systems in Delhi

Collate, analyse and visualise city-level
Transport Department of Delhi public transport ticketing data by

mode and overall travel behavior
__________________________ J_ TTTTTTTTTo Collect, correlate (travel & demographic

- v . -
@ Delhi Transport i E @ Delhi Integrated Multi-Modal' E m Delhi Metro Rail | data) and analyse data to inform public
Corporation ! i Transit System Limited ! g Corporation 0 transportation planning and operations

'
______________________ Y | L e e mmemmmemm at the authority level.

Nodal agency
\

PTA
L

Source: The Urban Catalysts

2.1 Tag tickets issued through ETMs

Pre-printed paper-based tickets for women in Delhi are color-coded (pink tickets). This allows for capturing
the total female ridership on a route (system-wide figures could be calculated by summation of route-wise
ridership).

ETMs could issue electronically generated paper tickets with the gender tag of the commuter during the
issuance process. Age and disability tags could be considered subsequently or commuters can be nudged
towards mobile phone application-based or card-based tickets.

Bus passes are estimated to be used by a majority of passengers. Concessional bus passes provide
information on the subsidies availed by different groups of commuters. It is recommended that zero-value
tickets be generated for electronic bus pass users to capture travel data (trip origin, destination, travel time).
It will also provide insights about the number of students, senior citizens, persons with disabilities and
others’?. It is critical to ensure that the scanners in ETMs are operational to validate the tickets and passes.

0 Printed bus passes need to be phased out to electronic passes.

11
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Table 2: Tag tickets by electronic ticketing machines and issuing personalised electronic bus passes

Recommendation:

e Include gender tag in tickets generated by ETMs as a first step;
e [ssuing personalised electronic bus passes which includes data on gender, age and disability

Recommended tags:

1 Gender: Male, Female, Other

Efforts required

Role of public transport
authority

Implementation

Role of service provider .
time

Public Transport
Authority should include
a clause in the contract
with the ETM provider
to add an option for
collecting the gender of

For DTC/DIMTS or cities where fare-free

travel scheme is implemented for women:

ETMs should be used to issue or validate
electronic tickets. Zero-value tickets can be
issued to female commuters, instead of pre-
printed pink tickets.

For the existing
ETMs: 3-15 days to
develop the code,
pilot test and scale

up.

the commuter; and to
issue zero-value tickets -
to bus pass users.

Update existing ETMs: This requires
updating the software configuration in the
back end.

To implement this update, the
development of a code and logic is
required to integrate into the back-end
system. Generally, adjustments to
parameters do not incur additional
monetary costs. However, the ETM
provider may need to account for
associated expenses, which could
involve nominal fees for their personnel's
involvement in the process.

Additionally, the PTA will need to ask the
ETM provider to enable functionality for
QR code validators in ETMs. ETM
providers will need to update the
software for all devices and to update the
back-end system accordingly.

e Provide training to
conductors on how to
use the ETM and the
importance of entering
the right information.

- New ETMs: When considering the
purchase of a new ETM, the
recommendation leans towards an
Android-based touchscreen model with
validators and near field communication
(NFC) card reader. A new Android-based
ETM with validators costs INR 20,000-
25,000. An additional cost for NFC card
reader should be considered.

Source: The Urban Catalysts
12
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2.2 Include data on gender, age and disability during
registration on mobile phone ticketing applications

Multiple mobile-based applications such as One Delhi, Tummoc and Chartr facilitate online ticket purchases
in Delhi. These applications capture gender of the user during registration, to ensure that women using the
application are not charged.

Mobile phone applications like Tummoc enable users to purchase a single ticket for multimodal trips or
multiple trips within the same mode, facilitating the capture of interchange stations. This feature helps
capture interchanges or trip chaining, which is predominantly undertaken by women for household and
caregiving responsibilities. A limitation of these applications is that they do not capture detailed travel
information for female commuters. Consequently, when a woman purchases a ticket, only the bus number,
route, booking time and ticket quantity are recorded; other data, such as boarding and alighting stations,
are not captured. This oversight diminishes the effectiveness of online ticketing systems as travel pattern
of female commuters doesn’t get captured. Therefore, it is important for public transport agencies to ensure
that gender disaggregated data is captured, along with the boarding and alighting data.

Additionally, a system should be established to ensure data sharing with the public transport agency. This
could be incorporated into the contract or memorandum of understanding (MOU) for granting permission to
issue tickets. The shared data should include boarding and alighting patterns, travel times and fare details.

Table 3: Mandate all users of mobile-based applications to provide data on gender, age and disability during registration

Recommendation: Mandate all users of mobile-based applications to provide anonymized data on
gender, age and disability during registration. This is a one-time requirement.

Recommended tags:

2 Gender: Male, Female and Other
3 Age: age of the commuter
4 Disability: locomotive, vision, hearing, speaking, cognitive, none

Efforts required

Role of public transport Implementation

Role of service provider

authority time
e The PTA should require all ¢ In the existing application, the back-end Three to 15 days

mobile application developers code needs to be updated to store the to develop the
to include data on gender, age newly collected data on age and disability. code and pilot
and disability of the user The user interface design will also have to test on the
during registration, with be updated to incorporate these fields into existing
protocols to protect their the registration process. This will have application.
privacy. Only upon compliance nominal cost implications.
with this requirement will PTA
consider granting licenses or Existing users should receive a prompt to
permissions for access to input their data on age and disability, after
official transit data, including the application is updated.
the number of buses in
operation and application e For new users, the registration process
programming interfaces (APIs) should include provisions for collecting
facilitating real-time tracking of data on age, gender and disability.

bus locations.

e PTA is required to include a
provision in the contract with
the ETM provider, stipulating

13
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that QR code validators must | Data privacy
be functional within the ETMs.
e PTA should mandate mobile

phone application developers
to provide the following data
for each ticket:

e Origin and destination;

e Ticket booking time and

date;
e Gender of the user;

As per The Information Technology
(Intermediary Guidelines and Digital Media
Ethics Code) Rules, 2021, the mobile phone
application provider should update their
privacy policy and user agreement in English
and other relevant languages to update users
on the access and usage of the data collected
(Ministry of Electronics and Information
Technology, 2023). They should provide users
* Age of the user; with regular updates regarding any changes to

e Bus number; the privacy policy or other relevant aspects.
e Route number;

e Route direction;
e Fare.

There is minimal need to implement access
control mechanisms for children on public
transport applications due to the nature of the
content; however, regulating the
advertisements displayed on these platforms
remains essential.

Source: The Urban Catalysts

2.3 Include data on gender, age and disability during the
registration process for closed-loop smart cards

Closed-loop smart card technology, primarily employed within metro rail systems, is now expanding its utility
to include buses. In Delhi, commuters can use their Delhi Metro smart cards to purchase bus tickets if ETMs
on buses are equipped with swipe functionality (Taneja, 2018).

Learnings from London reveal that contactless payments achieved a 70% adoption rate after a decade of
the implementation of the system (Mastercard, 2022). This may serve as a useful reminder regarding the
time frame for wide scale adoption of the national common mobility card (NCMC) in India. It underscores
the importance of continuing efforts towards collecting gender, age and disability data in other ticketing
modes including smart cards.

Table 4: Include data on age, gender and disability in the closed-loop smart card database

Recommendation: Include data on age, gender and disability in the closed loop smart card database.
Recommended tags:

1 Gender: Male, Female, Other
2 Age: age of the commuter
3 Disability: locomotive, vision, hearing, speaking, cognitive, none

Efforts required
Role of public transport

. Role of service provider Implementation time
authority
DTC will need to ensure that | The service provider is the DMRC. | The tagging of all the metro rail
fare collection equipment is It will need to require commuters to | cards in Delhi should be
enabled to accept a smart provide this data upon registration undertaken on priority. There are
card (with NFC technology). | of new cards or during a top-up. 25 million metro cards in

14
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circulation today in Delhi
(Gandhiok, 2022).

Source: The Urban Catalysts

2.4 Enable data sharing by the issuing and acquiring
banks for NCMC

The introduction of the NCMC, an open-loop payment system, has brought two new entities into the picture
— the issuing and acquiring financial institutions or banks (Soehnchen, 2022). The issuer refers to the bank
or financial institution responsible for issuing payment cards (debit/ credit cards) to users and holds the
authority to approve or decline transaction requests. On the other hand, the acquirer bank is the financial
institution that receives, processes and settles transactions on behalf of the public transport authority.
Currently, 48 banks issue NCMCs (Bhakta & Mishra, 2024).

As per the Interface Specification of NCMC Ecosystem — Version 1.2, the current recommended
communication architecture includes the flow of transit and financial data between issuing bank, AFC
system and acquiring bank (Centre for Development of Advanced Computing, 2020). Transit data is
captured by the AFC system during the reading of fare media. Meanwhile, financial data’, transmitted either
through the AFC system or from the acquirer bank to the issuing bank, facilitates the clearing of financial
transactions. Additionally, user information is maintained with the issuer bank in the case of a bank card.

Public transport authorities will need to include conditions to obtain gender, age and disability data by the
acquiring bank in their contracts. Simultaneously, the issuing bank will need to be mandated by relevant
authorities to share this information with the acquiring bank. This demographic data can then be correlated
with the travel data in the AFC system to understand commuter behaviour.

Table 5: Roles of different entities in data sharing for open-loop cards
Recommendation: Enable data sharing by different service providers.
Efforts required

Role of public
transport authority

Role of service provider Implerflentatlon
time

Public transport Multiple service providers are involved: Given that the

authorities will need to 1

Acquiri k: Thei ibility i I NCMC
include conditions to cquiring ban eir responsibility is to collect

\ only age, gender and disability data from the implementation is
obtain only issuing bank and link it with th d b underway, these
anonymised data on issuing bank and link it with the card number. R
gender, age and 2. Automatic fare collection system provider: P

integrated into the
systems, including
contracts, from the

disability by the
acquiring bank. The
acquiring bank twill

AFC system provider will have to link the travel
data of a card to the user information received

have a contract with from the acqgiring bank. This I.ir.1kage i.s . inception of the
the public transport established via a shared identifier, which is the process
authority to process card number. '
payments.

Other prerequisites upon which the entire
process relies:
The issuing bank will need to be mandated by
relevant authorities to share this information with the
acquiring bank.

Source: The Urban Catalysts

" Including time and amount of transaction, operator’s reference Id, cardholder’s details (masked)
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Figure 4: Data flow for NCMC ecosystem by the Ministry of Housing and Urban Affairs (MoHUA)

Issuer Bank Recommendations

Level 3

Issuing bank to share anonymised age
Financial and gender disaggregated data with
Data the acquiring bank with a ID number

Acquirer Bank

Level 2

Financial Acquiring bank to share the travel, age
Data and gender disaggregated data (with
the ID number) with the authority.

Level1 Transport Authority

Transport authority to compile data &

_ _ develop dashboard to analyse and

| Travel Data & | TrovelData& represent the data
Financial i Financial !
Data I Data i
| Va 11 !
Terminal/ Fare equipment i Terminal/ Fare equipment |

AFC Ecosystems

Fare Media
Level 0

Source: The Urban Catalysts, Data flow adapted from Centre for Development of Advanced Computing

2.5 Use disaggregated data for improving safety and
security in bus transport operations

The collected travel data can be used to address service gaps in public transport and address issues from
the whole of journey approach, including first and last mile connectivity. The following table outlines some
ways in which the data can be utilised to make travel safer for women and girls:

Table 6: Avenues to utilise gender disaggregated ticketing data

Public Insights extracted Strategies to improve safety of women Responsible
transport from ticketing authority

journey data

First and Identify bus stops Prioritise deployment of female operated Transport

last mile with higher share of | first and last mile services at transit stops Department of Delhi
connectivity | female commuters | with higher share of female passengers
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Prioritise safe, accessible pedestrian
infrastructure within walking distance of
transit stops with higher share of overall
and female passengers

Road owning
agencies — Public
Works Department,
New Delhi Municipal
Council, Municipal
Corporation of Delhi

Transit
stops

Boarding and
alighting data

Select bus stops to prioritise safety
improvements, such as adequate lighting,
availability of information on the helpline
number, SOS/panic button and closed-
circuit television (CCTV) cameras.
Additional facilities like reserved seats for
women or care giver could also be
provided (Figure 5).

Delhi Transport
Infrastructure
Development
Corporation Limited

Bus
operations

Route-wise travel
details

Additional services by regular, midi or mini
buses in the peak hour to prevent
overcrowding

DTC

Frequent point-to-point and/ or women-
priority or women-only services in the peak
hours, depending on travel behaviour or
destinations (such as women-only
colleges)

DTC

Prioritise deployment of female conductors
and drivers on routes with more female
passengers

DTC

Longer dwell times at stops with higher
share of senior citizens and female
passengers

DTC

Source: The Urban Catalysts

Figure 5: lllustration of a gender-responsive

bus shelter

1. Transparent panel
2. Lighting

3. Priority seating

Reserved seating for the
differently abled, pregnant
woman, women with
children and elderly.

4. Signage

6. Dustbins

7. Low compound wall
8. Additional seating
9. Guard rail

10. CCTV cameras

4A: Bus stop name and

schedule
4B: PIS board
4C: Map of surrounding area

for advertisements.

5. Vendors

Source: (The Urban Catalysts & C3, 2020)

Located adjacent to the bus

stop with shade and seating.

4D: Helpline numbers and
gender positive images, space
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2.6 Create an easy-to-use dashboard and how to do it

As previously emphasised, technological advancements have enabled users to access multiple avenues
for ticket purchases. In light of this, public transport authorities must consider the following key points:

1. Data storage and integration: Different ticketing methods may use varied data formats and standards.
Therefore, the PTA should develop and implement measures to ensure compatibility by establishing
protocols for data exchange. These could be APIs or standardised file formats, such as comma
separated value (CSV) and JavaScript object notation (JSON). A mechanism should also be developed
to synchronise data across different ticketing systems in real-time or at regular intervals to keep
information up to date on the central server.

2. Dashboard: PTA should establish an operational dashboard with adequate server capacity to utilise
the substantial volume of gender, age and user type disaggregated travel data. Gender-responsive
service parameters need to be identified to monitor progress towards safe and secure bus transport
operations. Some of the parameters include:

- Daily ridership of the system by gender;

- Tickets bought by different avenues by gender;

- Daily route and depot-wise ridership;

- Transit occupancy at different times of the day and night;
- Peak and off-peak hours by gender;

- Boarding and alighting patterns by gender;

- Trip lengths by gender.

Figure 6: Dummy dashboard
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Source: The Urban Catalysts
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3. Conclusion

The road to a gender-responsive public transport system starts with the availability of reliable commuter
data, which can be supplemented with perception surveys and infrastructure assessments to prioritise
scarce resources for maximum impact. Obtaining big data through digital ticketing systems can go a long
way in ensuring that the public transport services reflect the needs of all users, especially women and girls.
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