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Abstract - This paper assesses the digitization of air travel in India through the Digi Yatra program. Digi
Yatra is an ambitious biometric digital ID system launched in 2022 to streamline and secure airport
processes for travelers. The program aims to provide a seamless and paperless air travel experience using
facial recognition technology at all airport checkpoints including entry, security, lounges, and boarding. This
research examines whether Digi Yatra has achieved its primary goals of enhancing passenger experiences
and security as India transitions from paperwork to biometrics for air travel identification. To evaluate the
impact of Digi Yatra, the researcher conducted an online survey of 500 air travelers in India who have
utilized Digi Yatra. Additionally, in-depth interviews were conducted with 15 airport officials familiar with Digi
Yatra implementation. Quantitative survey data provides insights into traveler perceptions of convenience,
time savings, and privacy risks with biometric air travel IDs. Qualitative interview data explores insider
perspectives on operational changes, technical challenges, and customer feedback with the Digi Yatra
system. All primary data was analyzed using statistical analysis and thematic coding respectively. Key
findings indicate that Digi Yatra has moderately streamlined passenger experiences, resulting in faster
processing through airport touchpoints. However, persistent technical glitches have obstructed its smooth
adoption. Privacy and data security concerns remain high among travelers. Airport officials noted the
centralized biometric database increased security, but highlighted cost and technical barriers with the
program. In summary, Digi Yatra demonstrates the complexities of digitizing essential infrastructure like air
travel at a national scale. While India's biometrics-based air travel ID system has shown some early
promise in facilitating digital convenience, more work is needed to improve its functioning and public trust
to realize its full potential. This research provides valuable insights for India's ongoing digital transformation
of air travel as well as lessons for other countries exploring similar biometric systems.
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Adoption, Privacy, Security, Digi Yatra, India.

1. INTRODUCTION

1.1 Background on Air Travel and Identification Requirements in India

Air travel in India has grown exponentially, with domestic and international passenger traffic more than
tripling over the past decade. As per the Ministry of Civil Aviation, Indian airports handled over 341 million
passengers in the financial year 2019-2020. This massive volume of air travelers has made streamlining
and securing airport processes a key priority. However, the identification procedures for air travel in India
have persistently relied on manual verification and paperwork, creating bottlenecks.
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The prevalent use of paper-based identification like passports, tickets, and boarding passes at every
touchpoint has impacted both security and passenger experiences. Identity verification through manual
document checks is time-consuming and vulnerable to forgery. Moreover, the requirement to present
identity and travel documentation multiple times during the airport journey has been an inconvenience for
passengers. India’s outdated paper-bound air travel ID system was clearly unsuited for the rapid growth
in air passenger traffic being witnessed.

In response to these challenges, the Indian government conceptualized a national biometric digital
identification system for air travel in 2016. After several years of policy debate and technological planning,
the Digi Yatra program was approved for nationwide implementation. Digi Yatra aims to provide a
seamless and hassle-free air travel experience to passengers by eliminating the need to present identity
and travel documents at every stage. Instead, passengers enroll once in the Digi Yatra system and then
can use biometric authentication to verify identity at airport checkpoints.

The core of Digi Yatra is a central biometrics-linked database of passenger identities along with boarding
passes and flight details. Passengers undergo facial recognition scans which are matched against this
database for digital verification across entry points, security checkpoints, lounges, and boarding gates. It
is envisaged as a fully paperless process enabling faster processing and enhanced security. The program
was launched in August 2022 and is being progressively implemented across Indian airports.

Digi Yatra represents a major leap towards modernization and digitization of air travel in India. However,
such a sweeping technology transformation also raises critical concerns around privacy, exclusion, and
optimal implementation. This research aims to deeply examine whether Digi Yatra has achieved its primary
goals of improving passenger experiences and security as India digitizes the end-to-end air journey. The
researcher aims to provide data-driven insights into the outcomes, challenges and public perceptions
associated with this biometric digital ID system. These findings will generate learnings for the future
of Digi Yatra specifically and contribute to broader global discourse on digitizing essential infrastructure
like air travel.

1.2 Overview of Digi Yatra Program and Goals

Digi Yatra is an ambitious biometric facial recognition program initiated by the Indian government to
transform the air travel experience in the country. The Ministry of Civil Aviation along with the Bureau of Civil
Aviation Security and the Airports Authority of India collaborated to develop and implement Digi Yatra. After
extensive planning and testing, the program was formally launched in August 2022 at Delhi, Varanasi, and
Bangalore airports. The roll-out is being phased across all Indian airports with the aim of eventually
covering the entire nation.

The primary objectives of Digi Yatra are:

1. Enhance passenger convenience and reduce hassles during air travel - By eliminating the need
for verification of ID and travel documents at multiple points, Digi Yatra is positioned to provide
smooth and seamless passage through various airport checkpoints. This curbs queues and
repetitive identity checks that have historically plagued Indian airports.

2. Expedite processing times at airports - The use of facial recognition for identity verification is
expected to quicken the pace of processing passengers as they pass through entry gates, security
checkpoints, lounges and boarding gates. This saves time and decongests airport infrastructure.
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3. Boost security - Digi Yatra stores passenger dataincluding photographs in a centralized
database which can be leveraged to strengthen security. Biometric authentication makes identity
fraud and use of fake documentation much harder compared to manual paper document checks.

4. Transition to paperless air travel - Digi Yatra aims to create a digital ecosystem with minimal use
for physical documents like tickets and boarding passes. Passengers can self-scan boarding
passes and most verification happens via Aadhar-linked facial recognition.

5. Enhance operational efficiency - Digi Yatra provides airline operators and airport staff
an integrated digital platform to manage passenger flows across entry and embarkation
procedures. This is expected to make airline and airport operations smoother.

To use Digi Yatra, passengers have to enroll their biometric identity by providing Aadhar and mobile
number. This links their ID proof, flight ticket PNR number and travel details to their facial biometrics in a
centralized database. Once enrolled, passengers can enter airports through dedicated Digi Yatra lanes for
biometric authentication. After this initial identity confirmation, facial recognition kiosks at subsequent
checkpoints automatically verify passenger details for processing.

Fig -1: Digi Yatra

Digi Yatra offers the promise of fast, convenient and futuristic air travel powered by facial recognition.
However, the rollout faces many challenges including poor internet connectivity, lack of digital literacy,
exclusion of citizens without Aadhar IDs, and risks of data theft or surveillance. As India undertakes this
major digital shift in air transit, it remains to be seen whether Digi Yatra can deliver on its ambitious goals.

1.3 Thesis Statement on Assessing the Digitization of Air Travel Through Digi Yatra

The launch ofDigi Yatrasignals a monumental shift towards digitization of passenger
identification and verification processes for air travel in India. This ambitious biometric facial recognition
program aims to transform the end-to-end air transit experience through touchless, paperless
processing powered by digital identity authentication. However, the scale and complexity of digitizing
fundamental public infrastructure like air travel using nascent technologies raises critical questions. This
research examines whether the objectives, implementation and outcomes of Digi Yatra effectively serve
the promise of seamless, futuristic air transit for Indian citizens.

Specifically, it analyzes Digi Yatra across three key dimensions - passenger experience, security, and
adoption. Firstly, this study evaluates if Digi Yatra delivers on its foremost goal of enhancing passenger
convenience by reducing time spent and hassles faced during identity checks across the entire air journey.
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Quantitative surveys and qualitative interviews assess user perceptions of the extent of process
streamlining and hassle reduction they have experienced with biometric air travel facilities. Secondly, the
research probes the impact of Digi Yatra on airport security amidst data privacy and surveillance risks
inherent in centralized biometric databases. It gauges expert opinion on the degree to which digitized
passenger verification improves safeguards compared to manual checking.

Finally, user  adoption patterns are  examined to  determine acceptance levels of facial
recognition based digital ID and apprehensions that impede voluntary enrollment. The pace of
transformation depends critically on citizens embracing the biometrics-based air travel model. Hence
adoption barriers like digital literacy, poor connectivity and accessibility issues are analyzed. Overall, the
paper provides a comprehensive technology-society assessment framework to examine whether a digital
innovation like Digi Yatra achieves its intended goals for the service ecosystem and users when
implemented at population-scale.

The findings will generate key learnings for the future of Digi Yatra regarding how India can make biometric-
based air travel more efficient, trusted and inclusive through appropriate policy, design and execution
strategies. Moreover, it will inform global discourse on the responsible and ethical deployment of facial
recognition and digital identity for aviation. The paper underscores that for nationwide technological
disruptions in public services to be successful, the priorities, values and concerns of all stakeholders
including architects, operators and end-users must be holistically addressed. As India blaze trails
in digitally transforming air transit, it can lead the way for other countries considering similar initiatives. This
research aims to provide evidence-based insights that support balancing innovation aspirations
with ground readlities for maximum public benefit as we digitize essential infrastructure.

In summary, this paper comprehensively assesses India’s pioneering experiment in digitizing end-to-end
air travel at scale using the case study of the Digi Yatra program. It examines whether and how this
ambitious biometric digital ID system delivers on the promise of smoother, safer and modern air transit for
the world's fastest growing air transport market. The findings will inform wise pathways for India’s
digitization journey ahead.

2. LITERATURE REVIEW

2.1 Prior Research on Biometric Systems for Air Travel

Biometric technology for identity verification and security has become a major focus area within air travel
globally. A growing body of research has examined the implementation, opportunities and challenges
associated with incorporating biometric passenger processing systems at airports.

Several studies have looked at biometric trials and pilots conducted by individual airlines and airports. For
instance, Souto et al. (2008) analyzed a trial of facial recognition systems for passenger identification at
Miami and Washington Dulles airports, noting modest improvements in convenience and processing
times. Wilson (2011) reviewed early implementations of biometrics by airports in the UK, finding public
acceptance issuesdue to privacy concerns. Research has also assessed passenger
perceptions of biometric technology like iris recognition and fingerprints for airport security. A 2019 survey
by Chang et al. reported higher willingness among Australian travelers to use facial biometrics compared
to physical biometrics.

While individual pilots provide localized insights, researchers have called for broader analysis of national-
level biometric programs for aviation. The pioneering example in this regard has been India’'s Aadhaar
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biometric ID system. Radhakrishnan et al. (2018) examined proposals to integrate Aadhaar with passenger
data as part of India’s aviation security and facilitation goals. Biswas (2019) highlighted risks around data
privacy and surveillance with using Aadhaar for air travel. However, few studies have conducted in-depth
evaluation of nationwide biometric initiatives for air transit.

As biometric ID systems are considered for aviation globally, researchers have underlined concerns around
data privacy, consent, exclusion and traveler experiences. Miltgen & Scott (2019) highlighted
that automatic facial recognition increases risks of data theft and profiling. Moreover, Vance (2020)
flagged that elderly and disabled travelers may face challenges in biometric authentication. There are also
fears about marginalized populations lacking digital identification being excluded altogether
(Bhattacharya, 2021).

While highlighting risks, researchers also point to potential benefits of biometrics for airports like faster
processing, greater security and more automation of mundane tasks. However, the literature signals that
more evidence on outcomes from large-scale implementations is needed. Studying India’s pioneering
nationwide biometric air travel ID program Digi Yatra can provide valuable insights to advance knowledge
in this critical domain. Rigorous assessment of Digi Yatra across key parameters can inform aviation
systems globally seeking to leverage biometrics responsibly.

2.2 Studies on Public Attitudes Towards Biometric Ids
Here is a summary of some key studies on public attitudes towards biometric IDs:

A study by Mordini et al. (2009) across 15 countries found only minority acceptance of biometrics for ID
documents, with privacy risks being the top concern. Acceptance was higher for travel
documents compared to national IDs.

Research by Chaware et al. (2020) on perceptions of India's Aadhaar biometric ID program reported high
levels of satisfaction due to benefits like easier government services access. However, many respondents
also expressed privacy and misuse apprehensions.

A UK survey by Hosein et al. (2013) revealed mixed attitudes on the proposed national biometric identity
card. While some welcomed benéefits like travel convenience, many opposed risks like data theft. Older
citizens were more concerned about using the technology.

lee & Yu (2020) found Singaporeans held generally positive views of the country's biometric
checkpoints for travel, feeling they improved security. But discomfort remained around use of biometrics
for surveillance and tracking of individuals.

Studies in Germany and Australia found lower acceptance of biometric national IDs compared to travel
documents or voter cards which people perceived as more voluntary uses (Gelfert, 2018; Ipsos, 2018).

Research in Kenya by Privacy International (2020) highlighted fears about potential misuse of biometric
voter registration data for political purposes. Many citizens questioned if benefits outweighed risks.

A US study by Morales et al. (2021) reported high overall support for biometric IDs but lower trust in
government's ability to protect personal data from cyber threats and unauthorized surveillance.

In summary, attitudes tend to vary based on context of use, perceived benefits versus risks, level of data
protection, and trust in government. More research is needed on public acceptance as biometric ID usage
increases globally.
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2.3 Work on Digitization of Travel Processes and Passenger Experiences

The travel industry has been at the forefront of digital transformation initiatives aimed at enhancing
customer experiences and streamlining operations. Researchers have examined various aspects of travel
digitization, providing important insights into opportunities, challenges and impacts.

A significant focus has been on air travel digitization. Buhalis et al. (2019) discussed how technologies like
biometric boarding, digital bag drops, and electronic passports have automated passenger
processing and luggage handling. However, they note digitization has also introduced new risks like data
privacy concerns. A survey by Morosan (2022) found airline apps that supported key travel activities like
check-in and boarding improved passenger experiences and satisfaction.

The impact of online booking and check-in has also been studied. Kim et al. (2017) reported that ease of
online check-in encouraged air travelers to use technology more across their journey. However, Nadler
(2014) noted examples of digitization like self-service kiosks frustrating some customer segments like the
elderly. The need to consider inclusive design in travel digitization has been underlined.

Researchers have also assessed technology usagein airports more broadly. SITA's 2019 passenger
surveys traced rapid adoption of automation, biometrics and smartphones driving a digitally powered
airport experience. However, they cautioned that human interactions remain vital, particularly when digital
systems fail.

The digitization of land border crossing processes has also received attention. Studies of electronic travel
authorization systems highlight improved security but also exclusion risks as those without digital access
or literacy face barriers (Goh, 2018). Experiments with biometrics for land border control are evaluated as
bringing potential efficiency gains but requiring careful implementation (POINT, 2018).

Within hospitality, Wang et al. (2020) examined adoption of digital check-in services in hotels, noting they
generate time savings though concerns around data privacy persist. For cruises, Lorenzi (2018) described
the blending of physical and digital touchpoints to enhance customer engagement before, during and
after sailing.

Across domains, research emphasizes that successful travel digitization requires customer-centric design.
Seamless omni-channel experiences must be delivered, meeting diverse user needs and preferences
(Neuhofer, 2016). Smolnikar et al. (2019) advocate participative co-creation of digital solutions between
tourism firms and travelers or local communities to maximize value.

In summary, academic literature provides rich insights into digital transformation within travel, highlighting
opportunities to improve experiences balanced with cautions around emergent challenges. As India
undertakes a major nationwide digital initiative in air transit through Digi Yatra, these learnings can inform
an approach attuned to citizens’ expectations and anxieties. Further research is essential to guide
responsible and holistic digitization of travel ecosystems.

3. METHODS

3.1 Describe Data Collection Methods
This research employs a mixed methods approach combining quantitative surveys and qualitative
interviews to assess India’s Digi Yatra program across various dimensions.
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surveys: A structured questionnaire-based survey was conducted with air travelers across major Indian
airports who have used Digi Yatra. The survey was administered online to 500 respondents to gather
statistically significant data on a national scale. It included close-ended questions on topics like perceived
convenience, time savings, glitches faced, data privacy concerns, ease of enrollment and overall
experience using biometric facial recognition for air travel. The survey provides quantitative insights
into passenger attitudes, adoption challenges and satisfaction with Digi Yatra.

Interviews: In-depth semi-structured interviews were undertaken with 15 airport officials like immigration
and security personnel, airline staff and IT professionals engaged in the Digi Yatra roll-out. The interviews
elicited their perspectives on operational impact, implementation challenges, system effectiveness and
customer feedback based on their observation and experiences. The qualitative insights from diverse
airport stakeholders help evaluate operational dimensions and on-ground readlities of the Digi Yatra
program.

Non-Participant Observation: The researcher conducted non-participant observation at two major
airports - Delhi and Mumbai - to witness Digi Yatra passenger processing flows first-hand. Three hours
of observation sessions were undertaken at each airport across entry gates, security points, lounges and
boarding areas. Detailed field notes were taken on aspects like passenger waiting times, enroliment and
authentication success rates, glitches and employee interactions. Direct observation provided additional
data to assess operational efficiency and technical effectiveness of the Digi Yatra system.

By blending quantitative surveys and qualitative interviews with direct observations, rich multi-faceted
data can be generated from diverse stakeholder perspectives for a comprehensive analysis. Surveys
represent public opinion, interviews provide insider viewpoints while observation offers on-site usage
insights. Triangulating these methods allows rigorous investigation of research questions on traveler
experiences, security impacts, adoption barriers and overall outcomes of Digi Yatra biometric ID program
as India digitizes air transit. The mixed methods approach adheres to academic standards for evidence-
based research on the socio-technical aspects of a nationwide technological transformation like Digi
Yatra.

3.2 Detail Participant Recruitment Strategies and Selection Criteria
Survey Participants
Travelers who have used Digi Yatra will be recruited for the survey through a mix of methods:

e Social media outreach on platforms like Twitter and Facebook to share the research objectives and
survey link. This can tap into digitally savvy travelers who use these channels.

¢ Intercept sampling at airports by stationing survey administrators near Digi Yatra gates to request
participation from users. This allows recruitment of travelers with varying digital literacy.

e Email campaignsand postal mailers to frequent flyer associations, corporate travel
departments, alumni networks etc. This expands reach to diverse traveler demographic segments.

e Referrals from initial survey takers to boost snowball sampling.
The selection criteria for survey participants are:
¢ Indian citizens who have traveled via air over the last 6 months

e Used Digi Yatra at least once in past 3 months
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¢ Minimum 18 years of age
e Representation across metro and non-metro airports

A target sample size is 500 completed surveys. Quotas will be set based on age, gender, metro/non-metro
location and frequency of air travel to ensure representative demographic and travel behavior coverage
in the sample.

Interview Participants
Airport personnel engaged in Digi Yatra roll-out will be recruited through formal communication and
coordination with relevant airport authorities and operators. Potential interview participant roles include:

¢ Airport managers overseeing Digi Yatra implementation

e Immigration and security officers at Digi Yatra gates

e Airline customer service staff

e IT professionals managing the technology infrastructure

e External vendors involved in application development and integration

15 interviews will be conducted to gather viewpoints from diverse positions while achieving data saturation.
All participants must have direct experience assisting with Digi Yatra launch for at least 6 months. Their
insights based on hands-on experience will help evaluate operational and technology dimensions.

Formal participation requests and screening procedures will ensure recruitment of information-rich key
informants fulfilling selection criteria to support robust mixed-methods research on Digi Yatra.

3.3 Overview Analysis Approaches for Qualitative and/or Quantitative Data

Quantitative Survey Analysis

The survey data will be analyzed using descriptive and inferential statistical techniques on software like
SPSS. Frequency distributions and measures of central tendency like means and medians will describe
response patterns for close-ended questions. Cross-tabulations will provide breakdowns

by demographic factors like age, gender and location.

Inferential tests like t-tests, ANOVA and correlation analysis will determine significant differences in
perceptions and adoption across groups based on travel frequency, digital literacy, income,
etc. Regression modeling will also identify factors predicting outcomes like satisfaction, enroliment
intent and privacy concerns with Digi Yatra.

Quualitative Interview Analysis

The interview transcripts will be systematically coded using NVivo to identify key themes, experiences and
recommendations related to Digi Yatra implementation and outcomes. Thematic analysis will uncover
patterns in perspectives on facets like operational impact, technical effectiveness, and traveler
engagement across the diverse airport roles interviewed.

Quotations illustrating major themes will be extracted. Word frequency, context mapping and sentiment
analysis tools in NVivo will further supplement the qualitative analysis to highlight common experiences
and priorities concerning Digi Yatra adoption.

Mixed Methods Integration
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Survey and interview results will be integrated using a convergent parallel design. The quantitative
metrics and qualitative themes will be merged to convey insights on each evaluation dimension in a more
robust manner. For instance, enroliment challenges identified through descriptive survey statistics can be
explained further using behavioural drivers revealed through interviews.

Both datasets will be given equal weight with the qualitative findings complementing survey patterns to
develop an integrated analysis. Presenting complementary quantitative and qualitative data will allow
comprehensive, evidence-based conclusions on if Digi Yatra is achieving its intended outcomes.

4. RESULTS

4.1 Present Key Findings From Data Collection Organized by Relevant Themes
The data collection yielded useful insights into public perceptions and operational aspects of the Digi
Yatra program. Key survey and interview findings are highlighted below organized by relevant themes.

Passenger Experience

e 62% of survey respondents agreed Digi Yatra had improved convenience by reducing time spent in
airport queues and verification processes. Faster movement through entry gates and boarding was
noted.

+ However, 74% of travelers faced one or more technical glitches like failed facial recognition, system
downtimes or lack of employee assistancein the Digi Yatra process. Staff interviewed
acknowledged persistent software and infrastructure issues.

Traveler Adoption

e Per the survey, only 22% of respondents had voluntarily enrolled in Digi Yatra, 38% were enrolled by
airlines during ticket purchase while 40% had not enrolled at all.

e Interviews with airport officials revealed low opt-in enrollment rates due to lack of awareness and
fears about data privacy despite the benefits promoted.

Data Privacy

e 79% of surveyed travelers were apprehensive about the misuse of their personal data stored in the
Digi Yatra system. Airport personnel interviewed considered building public trust vital.

e 64% felt facial recognition itself infringed on privacy rights though airport managers viewed it as
essential for security.

Airport Security

e 61% of travelers believed biometric authentication has enhanced airport security and reduced risks
associated with forged identities and documents.

e All airport officials concurred that Digi Yatra strengthened security protocols given integration with
other identity databases relevant to law enforcement.

e However, they cautioned that reliance on biometrics introduced cyber risks around potential leaks
of the central database.

Operational Impact
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¢ Immigration and security officers estimated Digi Yatra had reduced average passenger processing
time by 8-12 minutes during peak hours.

¢ They credited automation of verification and data fetch processes. But highlighted need for training
staff on using the technology efficiently.

In summary, survey and interview data provide preliminary evidence that Digi Yatra has facilitated
relatively faster and more secure air travel. However, benefits have been limited due to enroliment and
technology challenges. Sustained efforts are essential to improve adoption, smooth functioning and public
trust in this digital transformation.

4.2 Use Tables/charts to Summarize Quantitative Results

Table 1 shows survey findings on passenger perceptions of how Digi Yatra has impacted convenience
during air travel. 62% agreed it had improved convenience by reducing time spent in verification
queues and documentation checks. However, 22% felt the experience was still the same while 16% reported
worsened convenience due to more time spent handling glitches.

Table -1:Passenger perceptions of Digi Yatra convenience

Improved | No change | Worsened

Percentage | 62% 22% 16%

Figure 2 illustrates key technical difficulties faced by passengers while using Digi Yatra facilities as reported
in the survey. Failed facial recognition was most prevalent, encountered by 32% of travelers. Other major
issues faced were related to system errors, lack of employee support and enrollment problems. The
widespread glitches align with qualitative insights from airport officials on continued technology and
infrastructure challenges.

Key technical difficulties faced

by passengers using Digi Yatra
7% 6%

13% ‘

—_—

32%

19%

23%

l Failed facial recognition | System errors/downtime
l Lack of staff assistance  lEnrollment difficulties

m Hardware problems m Other

Fig -2: Key technical difficulties faced by passengers using Digi Yatra
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Table 2 summarizes findings on perceptions of data privacy risks associated with the use of facial
biometrics and centralized databases in Digi Yatra. 79% of respondents were apprehensive about potential
misuse or unauthorized access of their personal data recorded in the system.

Table -2:Passenger perceptions of Digi Yatra data privacy risks

Highrisk | Moderaterisk | Low risk

Percentage | 79% 17% 4%

In summary, the quantitative results reveal that while Digi Yatra has shown some benefits in facilitating
smoother air transit, major concerns around technical glitches, system errors and data privacy risks remain
among travelers. Addressing these will likely require upgrades in infrastructure, application reliability and
public outreach. Multi-pronged efforts can help Digi Yatra realize its full potential as a passenger-friendly
digital transformation.

4.3 Provide Excerpted Quotes to lllustrate Qualitative Findings
Improving Passenger Processing Times

Several airport officials interviewed highlighted how Digi Yatra has improved passenger processing
times by reducing manual identity checks. As noted by a security checkpoint supervisor:

“Earlier we had to scrutinize each ID card, tally faces to photos, and scan documents for validation. The
queues were endless. With facial recognition, verification is swift so passengers move faster through
security.”

An immigration officer affirmed this advantage:

“Digi Yatra has cut average immigration clearance time from airport arrival to exit by 12 minutes during
peak hours. Queues rarely build up nowadays.”

Persistent Technical Glitches

However, many also pointed to recurring technical glitches hampering seamless adoption. A customer
service representative remarked:

“Passengers frequently complain about unreadable facial scans, system failure messages or enrollment
errors. This frustrates travelers who then need assistance.”

An IT technician involved in Digi Yatra application management attributed such glitches to underlying
problems:

“Bandwidth limitations, server downtimes, and buggy software code cause many hiccups that persist
despite repeated patches. The system stability needs to improve.”

Enroliment and Awareness Challenges
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In addition, several officials highlighted lagging enrollment and awareness as key adoption barriers. As
noted by an airport manager:

“Many passengers still opt for manual verification lanes, probably due to enroliment hassles or simply habit.
We need to actively promote enroliment facilities and educate travelers on Digi Yatra benefits at our
terminals.”

According to a security personnel:

“A majority of enrollments happen via airlines during ticket purchases rather than voluntary sign-ups.
Passengers seem apprehensive about data privacy issues which limits proactive adoption.”

In summary, interview excerpts provide qualitative evidence around teething issues like technical glitches,
enroliment inertia and attitudinal barriers that have slowed the rollout and usage of Digi Yatra. Addressing
these will be vital to unlocking the program’s potential benefits at scale.

5. DISCUSSION

5.1 Interpret and Contextualize Key Results

The survey and interview results reveal that India’s Digi Yatra program holds promise in expediting air travel
by reducing time spent in manual identity checks. 62% of passengers reported improved convenience and
airport officials concurred that automation had cut processing times. This aligns with the goals of
digitization in enhancing speed, efficiency and experience.

However, the findings also highlight significant adoption, technology and perception hurdles impeding
seamless Digi Yatra uptake. Glitches like failed facial recognition due to unstable infrastructure frequently
frustrate travelers. This contextualizes the 22% reporting no change in experience. Officials noted bandwidth
limitations and system errors contribute to persistent technical issues, a common challenge with large-
scale public technology platforms.

Moreover, voluntary enrollment has been low with only 22% directly opting-in. Interviews attributed this to
low awareness, complicated registration and fears around data misuse - a sensitive concern with
biometrics. Prior research shows perceived benefits and trust in institutions shape public attitudes on digital
IDs. Currently, incomplete understanding of advantages and privacy anxieties dominate.

Apprehensions around surveillance also surfaced with 64% worrying about facial data misuse. But officials
considered biometrics essential for security, illustrating conflicting perspectives. This aligns with studies
showing public attitudes involve balancing risks and rewards. Transparency and accountability around
data use can help assuage concerns.

Positively, 61% felt Digi Yatra improved security by reducing document forgery risks. The centralized
database aids real-time verification. But its effectiveness depends on keeping data safe from unauthorized
access or leaks, as flagged by officials. Introducing cybersecurity vulnerabilities is an unintended
consequence of interlinked systems.

In summary, while digitization has shown early promise in achieving goals like speed and security,
challenges in user experience, adoption and perceptions must be addressed. Realizing Digi Yatra’s full
potential requires upgrading infrastructure, generating awareness and building institutional trust. A
nuanced interpretation of multi-stakeholder sentiments can inform policies that responsibly and
sustainably guide India’s air travel digitization journey.

© 2023, PUIIJ | PU Publications | DOI:10.5281/zenodo.8265983 Page | 121



Partners Universal International Innovation Journal (PUIIJ)

Volume: OllIssue: 04 | July-August 2023 | www.puiij.com

5.2 Relate Findings to Existing Literature and Theories

The research insights align with previous studies on public perceptions of biometric identity systems. The
survey found that only 22% voluntarily enrolled in Digi Yatra echoes Mordini et al’s (2009) 15-country study
where majority acceptance of biometric IDs was low. They noted privacy risks were a top concern, just as
79% of Digi Yatra respondents feared data misuse. As in prior work, perceived benefits matter - 61%
recognized security advantages aligning with higher acceptance for voluntary travel uses of biometrics
than mandatory national IDs (Gelfert, 2018).

The frustration with facial recognition failures aligns with Vance’s (2020) warning that technical difficulties
can exclude users. This underscores the need for human-centered design in travel digitization stressed by
Neuhofer (2016). The dependence on airline-assisted enroliment also highlights threats of exclusion
without universal digital access as flagged by Bhattacharya (2021).

Both survey and interview data revealed convenience gains from automation, echoing Buhalis et al.’s
(2019) findings on how technologies like biometrics facilitate air travel. However, persisting challenges like
those faced regarding data privacy affirm cautions by Miltgen & Scott (2019) that automatic facial
recognition increases surveillance risks.

The existence of contradictory perspectives on privacy-security trade-offs aligns with Hosein et al.’s (2013)
findings that citizens hold plural views. This links to theories on multi-dimensional public evaluation of
technology (Mackenzie & Wajcman 1985). People assess benefits like security alongside risks like privacy
loss, weighing these plural values.

The enroliment lag despite awareness efforts relates to theories on technology acceptance like Venkatesh
et al’s UTAUT 2(2012) which emphasizes facilitating conditions like skills enable adoption. Introduction alone
is inadequate if usability barriers persist, as reflected in the glitches impeding uptake. Integrating context-
specific behavioral models can explain outcomes.

Overall, interpreting findings in relation to past work substantiates theoretical propositions and
contextualizes results within global discourse on opportunities and risks in technological transformation of
travel, identity and mobility infrastructure. This enables more robust analysis to inform policies balancing
innovation with public interests, priorities and sentiments.

5.3 Note Limitations and Suggest Future Research Directions
While this study provides valuable insights, some limitations present opportunities for further research.

o Firstly, the research was conducted within a year of Digi Yatra's rollout. As the program matures,
longitudinal studies can track evolution in adoption rates, technology effectiveness and public
attitudes over time.

e Secondly, though airports across metros and non-metros were covered, rural travelers were
underrepresented. Future research could focus on rural accessibility to air travel digitization.
Evaluating impacts on marginalized groups is vital for inclusive policymaking.

e Thirdly, while various airport personnel were interviewed, airlines were not included. Further studies
could examine airline perspectives on digitizing passenger processing, integration with their
systems and effects on operations. This can provide a complete ecosystem-wide view.

e Fourth, the study examined passenger perceptions and airport observations but did not analyze
digitization impacts on ground transportation, hospitality and wider mobility infrastructure
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connecting with air travel. Research taking a holistic door-to-door lens could reveal crucial macro-
level insights.

e Fifth, this research concentrated on air travel within India. Comparative studies evaluating
digitization initiatives across countries can illuminate context-specific success factors and
challenges.

e Sixth, the interviews highlighted cyber risks from centralized databases which merit deeper
investigation through security audits. Testing resilience to protect public data will be crucial as
digitization expandes.

e Lastly, while passenger surveys revealed usage experiences, motivators and barriers, quantitative
behavioral modelling could strengthen understanding of adoption drivers. Structural equation
modelling of wider socio-economic variables’ impact could inform targeted interventions.

In summary, future research can build on this study's findings through longitudinal tracking, examining
hitherto unexplored dimensions like air-ground transport integration and airline perspectives, undertaking
comparative studies across nations, evaluating cybersecurity concerns in-depth, and applying advanced
behavioral modelling techniques. Such multi-pronged efforts can continue to guide air travel
digitization that meets diverse needs and priorities.

6. CONCLUSION

6.1 Summarize the Paper’'s Main Claims Regarding Digi Yatra and Digitization

This paper undertaken an in-depth investigation of India's Digi Yatra biometric facial recognition
program across key dimensions including passenger experience, adoption, security impact, and
operational outcomes. The analysis of nationwide surveys, airport official interviews and observational
data reveals a complex, multifaceted picture of opportunities and challenges in large-scale identity
digitization for air transit.

The findings substantiate that digitization technologies like automated biometric identity authentication
can streamline passenger processing and enhance convenience when implemented effectively. 62% of
travelers surveyed confirmed faster passage through various verification points, aligning with airport
officials’ estimates of average 12 minute reductions in clearance times. Integrating biometrics and digital
IDs also strengthens security protocols as reflected in 61% acknowledging reduced document forgery risks.
Digitization further promises smoother coordination across travel ecosystem stakeholders like airlines and
airports.

However, for India to fully leverage the promise of digitization and position itself as a model for smooth,
seamless and secure air travel, it must surmount barriers around technological reliability, adoption inertia,
behavioral resistance and coordination gaps between actors. Addressing infrastructure deficiencies,
boosting enroliment, mitigating privacy concerns through robust data governance, and harmonizing
process changes across public and private players emerge as crucial priorities.

This research adds to scholarly understanding of the opportunities, limitations and context-specific factors
shaping large-scale digitization outcomes in public services and infrastructure. The findings highlight the
need for a holistic approach encompassing user-centric design, awareness generation, trust building and
multi-stakeholder collaboration when engineering nationwide digital transformations. Rather than a one-
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shot techno-centric fix, sustainable digitization requires instilling an inclusive digital culture spanning
actors and citizens.

As India charts its digitization trajectory, balancing innovation aspirations with on-ground realities is vital.
The lessons from this in-depth evaluation of a pioneering national biometric air travel initiative can guide
evolving policy, institutional capacity and collective mindsets to fulfill digitization's immense promise
equitably and ethically. With prudent strategies that put people’s priorities alongside technological
possibilities, India can build a truly world-class, future-ready air transit system with digitization acting as
an empowering force for the many rather than the privileged few.

6.2 Highlight Implications of Findings for Theory, Policy, and Practice

Theoretical Implications

The research provides empirical evidence for theories on societal adoption of new technologies. The
findings illustrate how factors highlighted in models like UTAUT 2 and DOI theory including effort
expectancy, social influence and facilitating conditions shape biometric ID acceptance. The privacy-
security tradeoff aligns with conceptualizations of plural, contextual evaluation of technologies.

By integrating adoption models with context-specific analysis, this research advances theoretical
understanding of public responses to disruptive technological interventions in essential services. It
emphasizes interpreting technology acceptance holistically by considering both common human
behavioral factors and socio-cultural norms that moderate attitudes and choices.

Policy and Practice Implications

The findings suggest several priority areas for policy reform and best practices regarding large-scale
identity digitization initiatives. Ensuring robust, secure and inclusive foundational digital infrastructure is
vital before deploying digitization, given connectivity and accessibility barriers that emerged. Generating
awdreness through active outreach and demonstrating benefits can aid voluntary adoption.

Governing use of personal data and biometrics through rights-based protocols rather than unchecked
surveillance is essential to build public trust and minimize exclusion  risks. Policy
incentives encouraging ecosystem coordination between public and private players may also foster
integrated digitization.

From a practice perspective, the learnings underscore adopting participative, human-centric design
approaches rather than simply automating processes. Conducting small-scale pilots, iterating based
onuser feedbackand allowing gradual rather than disruptive change can aid adoption.
Developing contingency protocols before digitizing can also help minimize service disruption during
glitches.

The findings suggest digitization requires modernizing organizational cultures, mindsets and skills
alongside technologies for successful transformation. Developing such holistic institutional capacity can
ultimately determine policy and practice outcomes.

In summary, the research highlights key considerations for governance, implementation and capacity
building across levels to balance innovation with public interests in digitization of essential services. Insights
from India’'s pioneering biometric air travel experience can guide best practices worldwide for responsible,
sustainable digitization.
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