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Introduction

Why this paper matters?

What this paper covers? About Threedot

Why now?

* This white paper addresses airlines’ decision
to implement Modern Airline Retailing (MAR).
Whereas the “value of airline retailing” is well
documented?*, the critical architecture
decision, which underpins the value creation,
is less documented. This paper fills the gap.

Threedot found that airlines can create $4.5
value per passenger regardless of the
architecture but require a multi-vendor
modular architecture to achieve the full
potential of $7 per passenger. Modularity
reduces risks and makes the transition to MAR
more future-proof.

This study was commissioned by FLYR, a
provider of airline retailing technology.
Threedot leveraged the knowledge of its
team, who were the architects of NDC and
modern retailing at IATA, and the various
retailing projects delivered since 2021.

threedot

* The MAR decision and what is unclear
for airline execs

+ The transition from legacy distribution to
modern retailing

* The MAR decision is 20-year
commitment

* Why success in 2046 requires different
decisions from 2006

What does it cost?

* The myth of the monolithic architecture
* The $2.5/pax value at risk
* Six hidden costs and blockers explained

What's next?

¢ Three paths towards MAR: Build, Buy, or
Curate

* The Al-native modular architecture by
2030

Eric Léopold
Founder &
Managing Director

20+ years of strategy and transformation
experience in the air travel industry
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=2¥E
IATA

Threedot is the trusted advisor to airlines
for modern retailing strategy and
architecture. Founded in 2021 by Eric
Léopold, former architect of NDC and
modern retailing at IATA, Threedot brings
deep standards expertise and hands-on
transformation experience across airlines
and technology providers worldwide.

Contact Threedot at hello@threedot.io

*"Where is the Value in Airline Retailing?”, McKinsey 2019, and “Ready for takeoff: The airline retailing opportunity”, McKinsey 2024
For more information on FLYR's modern retailing solutions, contact FLYR directly at flyr.com



Executive Summary

Airlines can capture $4.5/pax with any architecture, but need
modularity for the full $7/pax retailing prize

Why now? What value is at stake? What's next?

* Airlines are moving from legacy * The hidden costs and blockers * The solution is an architecture
distribution to modern, Al- associated with monolithic decision with three practical
enabled commerce. The strategic architecture and vendor lock-in paths: Build, buy, or curate.
architecture decision that airlines are the main restriction in value -
make now will shape the next 20 creation. This study identified 6 * The flexibility of mgdular
years of their retailing capabilities. value drivers, their respective architecture makes it futurg—proof

capabilities, and the type of and ready for a fast-changing IT

* The airline industry already limitations that could take place. landscape, transformed by
recognizes the value opportunity Artificial Intelligence.
of modern retailing, but airline * Assuming a $7 per passenger .
boards may be underestimating value creation potential, airlines ’ The‘JourrTey to Offers and.Orders
the stakes related to the can capture $4.5 with any path, begins W't‘h clear value drivers,
architecture decision. Because the but $2.5 is exposed to hidden future business processes and
topic was not well documented costs and blockers related to the concrete use cases
until now. architecture decision.

threedot



Why now?

What does it cost?

Contents

What's next?

Appendix
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Why now?

Airline retailing is entering a new era: from modern retailing

to Al-enabled offer orchestration

FIRST ERA
Computer-based
1980s - 2000s

SECOND ERA
Modern retailing
2010s - 2020s

You are
here

THIRD ERA
Al, autonomous
retailing

2030s - 2040s

threedot

Description

Airlines controlled seats and fares, distribution was
largely delegated to intermediaries

The commercial units were the fare class, the ticket,
and the PNR

Record structures were designed for inventory
distribution

Airlines rebuilt direct channels and improved digital
merchandising

NDC expanded control over content and
distribution economics

Ancillary revenue grew materially, mostly on top of
legacy architecture

Al changes how travelers search, compare, and buy
The commercial unit shifts from filed fares to
dynamic, contextual offers

Airlines will need to serve Al-native channels, both
leisure and corporate and orchestrate offers in real
time

Source: Airline exec interviews, McKinsey reports, Threedot analysis

Key successes

Yield management within fare-
class structures

Network, schedule, and
inventory control

Global Distribution Systems
Connectivity pre-internet

Web / Mobile User Interface
Rule-based Offer Construction
APl-based content
aggregation

Monolithic Integrated
Architecture

Agentic Interface for Al
Assistants

Distribution via Al Platforms
Real-time Al-generated Offers
Control of data

Orchestration

What's clear and considered:

The value of Modern Airline Retailing:

$7 per passenger

The risk of the transition to a new modern
platform

The limited internal resources and skills to
handle the transition

What's not clear or not considered:

The future impact of Al on travelers,
intermediaries and IT systems

The residual value of a multi-vendor,
modular architecture

The opportunity cost of a single-vendor
monolithic architecture

This paper addresses the items that
are unclear today for airlines execs,

and should be considered to make
the right and relevant decisions when
moving to MAR




Why now?

The more capabilities airlines source from one vendor, the
harder it becomes to change any single one of them

The scope of Modular architecture for Modern Retailing

The scope of modern retailing extends across offers, pricing, channels, orders, payments,
servicing, and data.

In a modular architecture, these capabilities sit in separate layers and can evolve
independently. In a monolithic or tightly coupled stack, changing one capability often requires
changing the others around it.

Traveler Airline staff Corporates

. (e:1]] Ticket . 3d

\ \ | \ \ | |_sBT
Direct NDC
portals Channel

NDC EDIFACT
I

| ORCHESTRATION |
Content *“ NDC Gateway ‘ ‘ ! ! }—
Non-Air Partner
Content J e

[ l
I I

Key
Legacy-free model

No PNR
No ticket, no EMD
No Booking class (RBD)
No filed fares
No EDIFACT
No Revenue Accounting
No check-in, no DCS

Network & | L
Scheduling OFFER ORDER e Channels
Fares Operations Offer-Order
Management Inventory Product modules

catalogue Analytics Payment Connected Airline
ems

Loyalty System

Threedot Modern Retailing Architecture for Transition

threedot

i

‘ Al/ML data & forecast ‘ Financial systems

Source: IATA reports, Threedot analysis

How this decision works

The 5-year illusion

* Airlines sign 5-year contracts with IT vendors

+ Airlines focus on features, fees, and implementation simplicity
At contract signature, modules still look separable

Module coupling accumulates over time
* Modules from one vendor share data structures, workflows,
APls, and operating processes

+ Over time, replacing one module becomes complex as it
requires re-engineering the other modules around it

The 20-year reality

* Switching costs rise as more capabilities depend on the same
stack

+ Airlines renew because module replacement risk is too high,
not because the module fit is still the best

* The result is a lasting lock-in when the market and Al are
moving fastest

“We have a mess of an ecosystem that we have added to over 20
years. This is an opportunity to simplify it moving forward.”

Colm Lacy
British Airways, Chief Commercial Officer
Amadeus Altitude, Lisbon - reported in Phocuswire on 25 Feb. 2025



Why now?

Modularity combined with multi-vendor requires integration

to enable flexibility

Monolithic
Architecture Black box or tightly coupled modules

Monolith + Single Vendor
Fully integrated stack by one vendor

e Simpilicity, single accountability

Single

Vendor e Maximum lock-in, innovation depends on
vendor roadmap, hard to replace
components

Monolith + Multi-Vendor
One “prime” vendor leads integration

a Looks multi-vendor, similar to monolith

e Hidden dependencies, low transparency,
same lock-in as single vendor

threedot

Modular

Loosely coupled interoperable modules

Modular + Single Vendor
One vendor provides multiple modules

9 Looks modular, APls and separable modules

e Missing commercial freedom, penalties to
swap modules, lost synergies in module
swap

Modular + Multi-Vendor
Integrated stack of modules from various vendors

Maximum flexibility, best-of-breed selection,
reduced lock-in, future proof innovation

Q Integration complexity, requires orchestration

In theory, all four architecture /
vendor combinations may

happen

In reality, two combinations are
most likely (highlighted): the
single-vendor monolith and
the multi-vendor modular
architecture, with their
respective pros and cons

The former is well
documented and the
dominant architecture of
legacy airline distribution. In
this paper, we use “monolithic
retailing” to refer to a
monolithic single-vendor
approach

This study explores the latter,
which is well implemented in
airline enterprise architecture
outside of commercial systems



Why now?

No single vendor covers 100% of airline needs and features
required to be successful in the next 20 years

Monolith +
Single Vendor

Modular +
Multi-Vendor

Vendor A _ 60%

Vendor B 40%

Vendor C 20%

Vendors 100%
A B C

The full target capability scope is 100%, but no single vendor
covers all of it

Vendor A covers ~60%, Vendor B ~40%, and Vendor C ~20%

A monolithic choice means selecting one vendor's partial fit as the
core architecture. The ~40% not covered by the primary vendor is
either missing entirely or handled by subcontracted integrations
the airline can't control or replace

The same 100% target scope is covered by combining vendors
A, B, and C

Each vendor contributes to the part of the architecture it fits best

The airline assembles a fuller target-state architecture instead of
accepting one partial fit. Modules can be added, upgraded, or
replaced independently

Modular architecture enables scope coverage, scales with future needs, and reduces dependency risks

threedot

Methodology: numbers are indicative and based on interviews conducted by Threedot with airlines, tech providers and industry experts

Source: Airline interviews, Threedot analysis
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What does it cost?

From legacy distribution to MAR, what changes and for what
business outcomes

Legacy distribution Modern retailing Outcome
PNR, Tickets, EMD o Orders —  Better customer servicing
Well
Static filed fares — Dynamic Offers — Better conversion plocumented,
includes $7
value per pax
EDIFACT —> AP] —  Better content experience
Monolithic Architecture ~ —— Modular Architecture ~, Faster mori;::rc;\l/atlve, MO L This paper

threedot Source: Threedot research .



What does it cost?

Airlines with monolithic retailing architecture risk leaving
$2.5 per pax on the table

Modern retailing value - Full potential with modular architecture (Source: McKinsey/IATA)

Constraints include:

* the inability to distribute
with new types of sellers, to
connect with external
pricing engine,
the limitations to serve third-
party ancillaries, to integrate

$7/pax

Modern retailing value — Constrained by monolithic architecture (Source: Threedot analysis)

with non-air marketplaces,
to partner with innovative
service providers.

$4.5/pax

Value “at risk” means that
benefits may not be realized
due to these constraints.

Value dividend regardless of architecture decision Value at risk due to hidden
costs or blockers

threedot Source: Industry reports, Threedot analysis .



What does it cost?

The hidden costs and blockers that airlines should expect from
monolithic retailing

Revenue

Costs

CX

threedot

Value Creation Drivers ($7)

Dynamic Product Bundles ($2.2)

New ancillaries, air or non-air, personalized

Dynamic & Continuous Pricing ($1.9)

Driven by real-time demand, competition

New Sellers and Partners ($0.9)
Agentic Al, Banks, Airports

Distribution ($1.2)
NDC API, agency portal, direct corporate

Fulfillment, Settlement ($0.8)

Alternative FOP, instant settlement

Innovation, Servicing (NA)
Time-to-market, 247 Al support

Required Capabilities

Product Catalogue (vs. filed fares)
AP Distribution (vs. EDIFACT)

Classless RM Engine (vs. filed fares)
API Distribution (vs. EDIFACT)

Orders (vs. PNR, tickets, EMD)
Partner Agreement (vs MITA)

API Distribution (vs EDIFACT)

Rich content management (vs filed fares)

Offer Order Management System (vs. PSS)

Settlement with Orders (vs. Cards)

Open API, Marketplace (vs. legacy)

Agentic Al Servicing (vs. manual)

Hidden Costs & Blockers ($2.5)

Limitations on Catalogue and APIs, reducing
product revenue by $0.4

Limitations on Integrations and APIs, reducing
revenue by $0.5

Limitations on Agentic Al and Partners, reducing
new revenue by $0.2

Content parity, volume commitments, prevent
most cost savings $1.0

Limitations on payment and data access reduce

savings by $0.4

Limitations on APls and Al prevent relevant
innovations and customer benefits

Methodology: Assuming the value in Modern Retailing is $7/pax, and airlines acquire the relevant capabilities, what could reduce this value (hidden

Source: Industry reports, Threedot analysis

costs) or prevent airlines for achieving the full potential value (blockers)?



What does it cost?

Methodology: for each value driver of airline retailing,
Threedot has assessed the cost impact of modularity

Methodology

This methodology was inspired by the value tracking framework used by
IATA's Simplifying the Business program, led by Threedot's founder, Eric
Léopold. In 2005, Eric was an IATA project manager, he developed the
standard for barcoded boarding passes and assessed its annual savings to
US$1.5bn. The framework and savings were validated by the association’s
airline governance comprising senior airline executives.

At Threedot, Eric led the development of the Airline Distribution Model that
tracks value creation over more than a hundred metrics and related use
cases.

The insights on blockers and value at risk are grounded in Threedot's direct
engagements with dozens of airlines at Board, CEO, CCO, and distribution
head level, as well as primary research with IT vendors and industry experts.
For each value driver (see two examples on the right-hand side), Threedot
applied the same logic:

* Identify the full value pool from industry references

* Define the capabilities required to unlock that value

+ Identify the potential architecture blockers in a monolithic environment

+ Estimate the share of value at risk if capabilities are constrained

Note: The results presented in this study are indicative and do not replace an airline’s own
individual assessment. Each airline should use their own methodology and internal data.

threedot

1. McKinsey/IATA 2019

Example 1: Dynamic Product Bundles — Revenue driver

Full value: $2.2/pax! from richer offers, ancillaries, and bundles under modern
retailing

Capability required: open Product Catalogue and API distribution to include
third-party non-air products

Blockers and costs: vendor-defined catalogue with no open third-party API,
high transaction cost on non-air ancillaries (e.g. 15%), limited data access

Value at risk: Threedot estimated $0.4/pax value at risk from limited third-party
integration, restricted bundle types and higher transaction costs

Example 2: Distribution — Cost driver

Full value: $1.2/pax’ from lower distribution cost under modern retailing
Capability required: API distribution, differentiated content, and commercial
freedom to migrate volume away from EDIFACT

Blockers and costs: content parity obligations, volume commitments, and
legacy content control limit how far and how fast migrations can go

Value at risk: Threedot estimated that airlines may achieve only ~20%? of the
potential migration organically but require commercial freedom (content
differentiation, incentives...) to reach 100%, leaving ~80% of the value pool at
risk = ~$1.0/pax

14

2. In the IATA report “MAR Business Case” 2023, page 8, “NDC provides (...) per PB value creation (...) lower GDS costs 1,2 USD"



o
e
1)
.............. ...
° G
..."000000000
®e

X oy o.""ooo.nn“
\\" o o

gt L AL LT LA
S8 n

L 51"

VR

g o
o® Qup 00 OTIIII LN,

oy,

s ® oo oouurn-‘u..,

39




The future impact of Al on consumers, intermediaries and
airline IT systems

Al unprecedented growth since 2022, tech breakthrough (LLM), capex investments (Data Centers) and impact on consumer
behavior and employee productivity

| | |

Consumers . Airline IT systems
Intermediaries

* OTAs feeding LLMs or bypassed

* TMCs serving Corporate |A
Agents or bypassed

 Every IT system enhanced by Al
capabilities

» Consumers using LLMs to search
travel

 Corporate using Al agents to
book trips

* Every IT developer augmented
by Al agents

| | |

Al will have a major transformational impact on the airline distribution value chain by 2030, which requires a flexible,
evolutive (modular) architecture for airline stack

threedot 16



By 2030 leading airlines will run an Al-native modular retailing

architecture

Channels - -

/7 N\
Vs \
/ \
/ \
/ \
I \

Payment
* Credit cards, Fraud

|
Offer Optimization ! \

RM &Pricing  ,”  Order Management

Customers & Servicing,

/
\ Delivery, !

Accounting I
/

7/ \\
l - s U
Loyalty L SO Disruption, .
/

| Offer Creation \‘
/' Product Catalogue,

_.7 Stock Keeper
e

\~~
=~
—
e e - -

Settlement
Sellers, Interline

Data, Analytics & Al Orchestration

threedot

—— o e e e e e e e e M e M M M e M M M e e e M e M e e e oy,

The modular architecture
includes the Al-brain
enabling

* Channel optimization

Customer interaction

Offer personalization

Order servicing

Payment fraud prevention

Real-time analytics

And more...

- e mm o o Em EE EE o EE EE EE O EE EE EE EE EE EE EE EE EE N EE EE EE EE EE EE Em Em s
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What's next?

Three paths. One Architecture Decision.

Build, Buy or Curate for more value, less risk

Description

Market fit

Delivers

Costs

Examples

Question

threedot

Build

Airlines own the commercial stack. Control

the roadmap. Carry the development
burden.

For very large airlines with in-house IT
teams

Build becomes more accessible with Al
coding
Build takes time and adds legacy

Full freedom; no per-booking or hidden
fees; innovate on own timeline

Highest investment; hard-to-retain talent;
compounding tech debt

Turkish Airlines / Turkish Technology
(Developing Retailing Platform)

Can airlines sustain this capability for 20
years?

*Threedot estimate

Buy

Airlines outsource the commercial core. Get

scale and reliability. Accept vendor
dependency.

For large airlines who need cost
predictability

Buy delegates risks to a vendor

Buy comes with contractual limitations

Proven stability at scale; shared costs;
vendor manages risk

Capability bounded by vendor; leverage
declines; exit cost $100-300M*

British Airways / Amadeus
(Adopting Nevio)

What do contracts allow on APls,
portability, exit?

Source: Airline and vendor websites, Threedot analysis

Curate

« Airlines assemble best of breed
components on open standards. No single
vendor controls the stack.

* For all airlines who need flexibility

+ Curate leverages innovation across a
vendor pool

+ Curate requires integration and
configuration

* Modular upgrades; machine-readable; API-
first from day one

* Multi-vendor governance; enforce
configure-not-customize

* Riyadh Air / IBM / Sabre / FLYR
(Pre-2026 launch)

 Can airlines govern multi-vendor
effectively?

18



Conclusion & Recommendation

Conclusion Recommendation
A significant share (~40%) of the Modern Retailing value is at risk due to an architecture * This study emphasizes the need to
decision. think about modularity when

* The scope of this decision influences how airlines will make offers, distribute them, via
current and new platforms, partner with third-party providers, manage payments and
service customers.

* No single vendor covers, to Threedot’s knowledge, all the airline retailing requirements,
today and in the next 20 years.

* Airlines need to prepare for a modular architecture. Airlines already work with dozens of IT
vendors across commercial, operations, finance, HR and internal communications, with the
support of system integrators.

* Locking modern retailing into a monolithic stack today will make airlines face the same
renewal trap in 2030, while the cost of inaction will be higher, because Al-native
competitors and agentic distribution channels will have moved faster.

* Leveraging the benefits of Al requires access to data, which will happen at retailing
module-level.

threedot

selecting a retailing platform and
provides an indicative value number.

The journey to Offers and Orders
begins with clear value drivers, future
business processes and concrete use
cases.

» Threedot encourages each individual

airline to do their own business case
and to include their own value
numbers and related assumptions
regarding the architecture decision.

19



Thank You

Copyright © 2026 by Threedot. All rights reserved.



