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ABSTRACT

This comprehensive article examines the transformative role of New Distribution
Capability (NDC) in revolutionizing airline retailing and distribution strategies. The
article explores how NDC, an XML-based data transmission standard introduced by
the International Air Transport Association (IATA), addresses the limitations of
traditional Global Distribution Systems (GDS) while enhancing distribution
capabilities, improving customer experiences, and boosting operational efficiency.
Through a detailed analysis of NDC's adoption trends, implementation challenges, and
impact on various aspects of airline operations, this article provides insights into the
changing landscape of airline commerce. The article investigates the direct connections
facilitated by NDC between airlines and travel agents, the reduction in dependence on
intermediaries, and the implications for competitive pricing strategies.
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Furthermore, it delves into the enhanced customer experience through
personalization, the operational efficiencies gained, and the competitive advantages of
NDC adoption. The article also addresses current challenges in NDC implementation,
including technical integration hurdles and industry standardization issues, while
exploring emerging trends such as increased automation, Al-driven personalization,
and potential blockchain integration. By synthesizing current industry practices,
academic research, and future projections, this article offers a holistic view of NDC's
role in shaping the future of airline distribution, providing valuable insights for industry
stakeholders and researchers alike.
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I. INTRODUCTION

The airline industry is undergoing a significant transformation in its retailing and distribution
strategies, primarily driven by the introduction of New Distribution Capability (NDC) by the
International Air Transport Association (IATA) [1]. This XML-based data transmission
standard is poised to revolutionize how airlines package, price, and sell their products and
services to consumers and travel agents. As the limitations of traditional Global Distribution
Systems (GDS) become increasingly apparent in an era of personalized digital experiences,
NDC offers a promising solution to enhance distribution capabilities, improve customer
experiences, and boost operational efficiency [2]. This article examines the role and impact of
NDC in transforming airline retailing, exploring its adoption challenges, effects on distribution
channels, improvements in customer experience, and potential for driving competitive
advantage. By analyzing the current state of NDC implementation and its prospects, we aim to
comprehensively understand how this technology is reshaping the landscape of airline
commerce and what it means for industry stakeholders moving forward.

Il. TRADITIONAL AIRLINE DISTRIBUTION SYSTEMS

A. Overview of Global Distribution Systems (GDS)

Global Distribution Systems (GDS) have been the backbone of airline distribution for several
decades, serving as the primary intermediaries between airlines and travel agents. These
computerized reservation systems, originally developed by airlines in the 1960s, have evolved
into independent entities that aggregate flight information, schedules, and prices from multiple
airlines. The major GDS providers, including Amadeus, Sabre, and Travelport, have played a
crucial role in standardizing and centralizing flight bookings, making it easier for travel agents
to compare and sell airline tickets across different carriers.

GDS platforms typically offer a wide range of functionalities, including real-time inventory
access, fare calculations, and ticketing capabilities. They have been instrumental in creating a
global network that connects airlines with travel agencies, online travel agencies (OTAs), and
corporate travel managers. This centralized system has historically provided efficiency and
reach for airlines, allowing them to distribute their inventory to a vast network of sales channels
with relative ease.
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B. Limitations of GDS in modern airline retailing

Despite their longstanding dominance, GDS platforms have increasingly shown limitations in
meeting the demands of modern airline retailing. These limitations have become more
pronounced as consumer expectations and airline business models have evolved in the digital

age [3]. Some key limitations include:
1. Limited product differentiation: GDS systems often struggle to showcase the full range of airline

products and services, reducing airlines' ability to differentiate their offerings beyond basic fare
classes.

2. Lack of personalization: Traditional GDS platforms have limited capabilities for delivering
personalized offers based on customer preferences and history, a key expectation in today's
retail environment.

3. Slow adaptation to ancillary services: As airlines have increasingly relied on ancillary revenues
(e.g., baggage fees, seat selection, in-flight meals), GDS systems have been slow to incorporate
these products effectively.

4. Rigid fare structures: GDS platforms typically work with pre-filed fares, making it difficult for
airlines to implement real-time dynamic pricing strategies.

5. High distribution costs: The fees associated with GDS bookings can be substantial, impacting
airlines' profit margins and potentially leading to higher fares for consumers.

6. Limited rich content; GDS systems often struggle to display rich media content such as images
and videos, which are crucial for effectively marketing premium cabins and ancillary services.

7. Technological constraints: The legacy architecture of many GDS platforms can make it
challenging to integrate modern APIs and adapt to rapidly changing technological landscapes.

These limitations have prompted airlines and industry stakeholders to seek alternative
distribution methods, developing and promoting New Distribution Capability (NDC) as a more
flexible and capable standard for airline retailing.

I11. NEW DISTRIBUTION CAPABILITY (NDC): AN OVERVIEW

New Distribution Capability (NDC) is a travel industry-supported program launched by the
International Air Transport Association (IATA) to transform the way airline products are
retailed to corporations, leisure and business travelers. NDC is essentially a new, XML-based
data transmission standard that enhances the capability of communications between airlines and
travel agents. The key features of NDC include:

1. Rich content delivery: Ability to transmit detailed product descriptions, images, and videos.

2. Dynamic pricing: Enables real-time pricing based on various factors including demand and
customer value.

3. Personalization: Allows airlines to offer tailored products and services based on customer
preferences and history.

4. Ancillary services integration: Seamlessly incorporates add-ons like baggage, seat selection,
and in-flight meals into the booking process.

5. Direct connect: Facilitates direct connections between airlines and travel sellers, potentially
bypassing traditional GDS.

IATA's role in developing NDC

IATA, as the trade association representing around 290 airlines or 82% of total air traffic, has
been at the forefront of developing and promoting NDC. Their role includes:
1. Standard development: IATA led the creation of the NDC standard, working with airlines, travel

technology providers, and other stakeholders.
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2. Certification: IATA manages the NDC certification program, ensuring that adopters comply
with the standard.

3. Education and advocacy: IATA conducts workshops, and seminars, and publishes resources to
educate the industry about NDC benefits and implementation.

4. Facilitation: IATA acts as a facilitator between different industry players to encourage adoption
and address challenges.

Technical aspects of NDC (XML-based standard)

At its core, NDC is built on modern, internet-based data transmission standards, primarily XML
(eXtensible Markup Language). This technical foundation offers several advantages [4]:
1. Flexibility: XML allows for more detailed and structured data exchange compared to the legacy
EDIFACT standard used by traditional GDS.
2. Interoperability: As an open standard, XML facilitates easier integration with various systems
and platforms.
3. Real-time capabilities: The XML-based architecture enables real-time data exchange, crucial
for dynamic pricing and inventory management.
4. Scalability: The standard can be easily extended to incorporate new features and functionalities
as industry needs evolve.
5. API-friendly: NDC's XML structure is conducive to modern API (Application Programming
Interface) implementations, allowing for more efficient and flexible system integrations.

The technical implementation of NDC typically involves airlines creating API endpoints
that can then be accessed by travel sellers and aggregators. This allows for direct, real-time
communication between the airline's reservation system and the point of sale, whether it's a
travel agency, online booking tool, or metasearch engine.

While the adoption of NDC requires significant technical investment and adaptation from
both airlines and travel sellers, its XML-based foundation provides a more future-proof and
versatile platform for airline distribution compared to legacy systems.

IV. ADOPTION OF NDC IN THE AIRLINE INDUSTRY

The adoption of New Distribution Capability (NDC) in the airline industry has been gradual
but steadily increasing since its introduction. As of 2024, a significant number of major airlines
have implemented NDC to varying degrees, with some fully embracing the technology while
others are in different stages of adoption. The trend shows an acceleration in NDC
implementation, particularly among larger carriers and in regions with more developed aviation
markets.

According to recent industry reports, approximately 60% of IATA member airlines have
achieved some level of NDC certification, with about 30% actively using NDC for a portion of
their distribution. The adoption rate is higher among full-service carriers compared to low-cost
airlines, likely due to the former's more complex product offerings and greater resources for
technological investment.

Airlines that have embraced NDC early have reported several significant benefits:

1. Enhanced revenue opportunities: The ability to offer personalized ancillary services has led to

increased per-passenger revenue.

2. Improved customer experience: Travelers receive more tailored offerings and detailed product

information.

3. Cost reduction: Some airlines have reported lower distribution costs by reducing reliance on

traditional GDS.
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Greater control over product presentation: Airlines can better showcase their unique offerings
and brand identity.

Increased agility in market response: The ability to quickly adjust pricing and offerings based
on real-time market conditions.

Despite the benefits, the airline industry faces several challenges in achieving widespread NDC

adoption [5]:

1. Integration difficulties

Legacy system compatibility: Many airlines operate on older IT systems that are not easily
compatible with NDC standards.

Complex IT landscapes: Airlines often have intricate, interconnected IT ecosystems, making NDC
integration a complex and time-consuming process.

Resource constraints: Smaller airlines may lack the financial and technical resources necessary
for full NDC implementation.

Diverse implementation approaches: A standardized implementation process across the industry
leads to consistency and integration challenges.

2. Stakeholder resistance

Travel agency concerns: Some travel agencies are hesitant due to potential changes in their
business models and the need for significant technological investments.

GDS adaptation: Traditional GDS providers have been slow to fully embrace NDC, as it
potentially threatens their established business model.

Corporate buyer skepticism: Some corporate travel buyers are concerned about the impact on
their negotiated fares and the potential fragmentation of the booking process.

Employee training: There's a need for extensive training of airline and travel agency staff to use
NDC-based systems effectively.

Regulatory considerations: Varying regulations across different regions can complicate the
global adoption of NDC.

The industry is actively addressing these challenges through collaborative efforts, improved
education, and the development of transition tools. However, the path to full NDC adoption
remains a complex and ongoing process that requires continued investment and cooperation
among all stakeholders in the airline distribution ecosystem.
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NDC Feature

Description

Impact on Distribution

Rich Content
Delivery

Ability to transmit detailed product
descriptions, images, and videos

Enhanced product differentiation
and upselling opportunities

Dynamic Pricing

Real-time pricing based on various
factors including demand and customer
value

More competitive and flexible
pricing strategies

Tailored products and services based on

Improved customer experience

Personalization

customer preferences and history and increased conversion rates

Seamless incorporation of add-ons like
baggage, seat selection, and in-flight
meals

Ancillary Services
Integration

Increased ancillary revenue and
more comprehensive offers

Reduced dependence on GDS,

Direct connections between airlines and ) o
potentially lower distribution

Direct Connect
travel sellers

costs
XML-based Modern, internet-based data _Greater_erX|b_|I|ty and easier
LT integration with modern IT
Standard transmission standard

systems

Table 1: Key Features of NDC and Their Impacts on Airline Distribution [4]
V. IMPACT OF NDC ON AIRLINE DISTRIBUTION

A. Direct connections between airlines and travel agents

New Distribution Capability (NDC) has fundamentally altered the relationship between airlines
and travel agents by enabling direct connections. This shift allows for more efficient and rich
data exchange, bypassing traditional Global Distribution Systems (GDS) in many cases. Direct
connections facilitate real-time access to airline inventory, pricing, and ancillary services,
enabling travel agents to offer more comprehensive and up-to-date information to their clients

[6].

B. Reduced dependence on intermediaries

Implementing NDC has significantly reduced airlines' reliance on intermediaries, particularly
GDS providers. This disintermediation has several implications:
1. Cost reduction: Airlines can potentially lower distribution costs by reducing GDS fees.
2. Greater control: Carriers gain more control over their product offerings and how they are
presented to consumers.
3. Faster time-to-market: New products and services can be introduced more quickly without the
constraints of GDS update cycles.

C. Implications for competitive pricing strategies

NDC has opened up new avenues for airlines to implement more sophisticated and dynamic
pricing strategies:
1. Real-time pricing: Airlines can adjust prices instantly based on demand, competitor actions, and
other market factors.
2. Bundled pricing: The ability to create and price custom bundles of flights and ancillary services
in real time.
3. Personalized pricing: Offering tailored prices based on customer segmentation and historical
data.

https://iaeme.com/Home/journal/lJCET editor@iaeme.com



Shahan Taj Mohammed

These capabilities allow airlines to be more agile in their pricing strategies, potentially
leading to increased revenue and improved competitiveness in the market [7].

NDC Adoption Rates Among IATA Member

Airlines
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m NDC Certified (%)  m Actively Using NDC (%)

Fig 1: NDC Adoption Rates Among IATA Member Airlines (2020-2024) [6,7]
V1. ENHANCED CUSTOMER EXPERIENCE THROUGH NDC

A. Personalization of offers and services
NDC enables a high degree of personalization in airline offerings:
1. Tailored ancillary services: Airlines can offer specific add-ons based on customer preferences
and past behavior.
2. Customized bundles: Creation of personalized travel packages combining flights,
accommodations, and activities.
3. Contextual offerings: Providing relevant options based on the purpose of travel, destination, and
other contextual factors.

B. Improved customer satisfaction and loyalty

The enhanced personalization and more comprehensive product information facilitated by NDC
contribute to improved customer satisfaction:
1. Increased transparency: Customers have access to more detailed information about their flight

options and ancillary services.

2. Seamless booking experience: The integration of all services into a single booking flow
enhances user convenience.

3. Consistent experience across channels: NDC allows for a more uniform experience whether
booking directly with the airline or through a travel agent.

These improvements in the customer experience can lead to increased loyalty and repeat business
for airlines [8].
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VII. OPERATIONAL EFFICIENCY IMPROVEMENTS

A. Streamlined booking processes

NDC has significantly streamlined airline booking processes by:
1. Reducing the number of steps in the booking flow

2. Enabling faster data exchange between airlines and travel agents
3. Automating many manual processes, such as fare filing and ticket issuance

This streamlining has led to reduced booking times and fewer errors in the reservation process

9.

Impact of NDC on Airline Revenue Streams
(Percentage Increase)

6%

F

Travel Insurance
2%

Premium Cabin Upgrades %

In-flight Services 5%

Baggage Fees 8%

|

3%

Seat Selection 12%

3%

Base Fare

2%

0% 2% 4% 6% 8% 10% 12% 14%

B NDC-Enabled Distribution M Traditional Distribution

Fig 2: Impact of NDC on Airline Revenue Streams (Percentage Increase) [7-9]
B. Real-time inventory management

NDC facilitates real-time inventory management, allowing airlines to:
1. Update seat availability instantaneously across all distribution channels
2. Implement dynamic inventory controls based on demand fluctuations
3. Optimize seat allocation for different fare classes more efficiently

These capabilities result in improved load factors and revenue management [10].

C. Cost reduction and resource optimization

The implementation of NDC contributes to cost reduction and resource optimization through:
1. Lowered distribution costs by reducing dependence on GDS

2. Decreased manual intervention in booking and ticketing processes
3. More efficient use of IT resources through standardized data exchange protocols
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Benefits

Challenges

Enhanced revenue opportunities through
personalized ancillary services

Integration difficulties with legacy airline IT
systems

Improved customer experience with tailored
offerings

Stakeholder resistance, particularly from travel
agencies and GDS providers

Cost reduction in distribution by reducing
GDS fees

Technical integration hurdles and ensuring data
guality across NDC versions

Greater control over product presentation and
branding

Industry standardization issues and varying NDC
implementations

Real-time pricing and inventory management
capabilities

Resource constraints, especially for smaller
airlines

Table 2: Key Benefits and Challenges of NDC Adoption [5-9]

VIIl. COMPETITIVE ADVANTAGES OF NDC ADOPTION

A. Differentiation of services

NDC allows airlines to differentiate their services by:
1. Offering unique bundles and packages tailored to specific customer segments

2. Showcasing premium services and amenities more effectively
3. Providing more detailed and rich content about their products

B. Greater control over distribution channels

Airlines gain increased control over their distribution channels through NDC by:
1. Direct management of content and offers across all sales channels
2. Ability to implement channel-specific strategies and promotions
3. Reduced reliance on third-party intermediaries for product distribution

C. Potential for increased revenue and market share

NDC adoption can lead to increased revenue and market share through:
1. Enhanced ability to upsell and cross-sell ancillary services
2. Improved conversion rates due to more personalized offers
3. Access to new customer segments through innovative product bundling

IX. CHALLENGES AND FUTURE TRENDS
Despite its benefits, NDC implementation faces technical challenges, including:

1. Integration with legacy airline IT systems

2. Ensuring consistent data quality across different NDC versions
3. Managing the complexity of multiple API connections with various partners

Industry standardization issues

Standardization remains a challenge in NDC adoption, with issues such as:
1. Varying interpretations and implementations of NDC standards

2. The need for continuous updates to keep pace with technological advancements
3. Ensuring interoperability between different NDC-enabled systems

https://iaeme.com/Home/journal/lJCET @

editor@iaeme.com




Airline Retailing Transformation: The Role and Impact of New Distribution Capability
(NDC)

Emerging trends

1. Increased automation in distribution
e Implementation of robotic process automation (RPA) in booking and ticketing
e Use of machine learning algorithms for dynamic pricing and inventory management

2. Al-driven personalization
e Advanced customer segmentation using Al and big data analytics
e Predictive modeling for personalized offer creation and timing

3. Integration with blockchain technology
e Exploration of blockchain for secure and transparent ticket distribution
e Potential use in loyalty program management and interline settlements [11]

These emerging trends point towards a future where airline distribution becomes
increasingly automated, personalized, and secure, building upon the foundation laid by NDC.

CONCLUSION

In conclusion, the advent of New Distribution Capability (NDC) represents a paradigm shift in
airline retailing and distribution strategies. As this comprehensive analysis has shown, NDC
offers significant benefits in terms of operational efficiency, customer experience enhancement,
and competitive advantage for airlines. The ability to provide personalized offers, streamline
booking processes, and gain greater control over distribution channels has the potential to
revolutionize the industry. However, the path to widespread NDC adoption is not without
challenges, including technical integration hurdles and the need for industry-wide
standardization. As the airline industry continues to evolve, emerging trends such as increased
automation, Al-driven personalization, and blockchain integration are likely to build upon the
foundation laid by NDC. Moving forward, airlines, travel agents, and technology providers
must collaborate closely to overcome existing challenges and fully realize the transformative
potential of NDC. The success of this endeavor will ultimately determine the future landscape
of airline distribution, shaping how air travel is marketed, sold, and experienced by consumers
worldwide. As the industry progresses, continued research and analysis will be crucial to
understanding the long-term impacts of NDC on airline profitability, market dynamics, and
customer loyalty in an increasingly digital and personalized travel ecosystem.
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