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International Air Transport Association (IATA)

Introduction

• IATA is the trade association for the world’s airlines, supporting many areas of aviation activity 
and helping formulate industry policy on critical aviation issues.​​ 

• ​From 57 founding members in 1945, IATA now represents 368 airlines in over 120 countries. 
Carrying 83% of the world’s air traffic, IATA members include the world’s leading passenger and 
cargo airlines. 
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Breakdown of costs, pre-tax level, USD billion

Airline costs by type, pre-tax level, USD billion
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Expectation from airspace users and States

CMAC and FUA Concept

Airspace users’ expectation:

• Safety – the highest priority

• Accessibility – effective use of the airspace 
and access to the optimized routings, flight 
levels, etc.

• Efficiency – reduced fuel costs and emissions, 
on-time performance, etc. 

• Flexibility – availability to alternative routings 
in responding to the changing operational 
environments, e.g., wind, weather, etc. 

• Predictability – more transparent and prompt 
information on airspace constraints during 
the flight and fuel planning phase, etc. 

From the States’ perspective:

• The obligations under Chicago Convention 
and its annexes

• Improve the aviation safety (both civil and 
military)

• Increase user flexibility, maximize the capacity 
and efficiency of the airspace system 

• Increase the attractiveness of the airspace 
system
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How to achieve an effective CMAC

Effective Implementation

• Establish the high-level civil-military cooperation committees and policy board to keep the strategic 
alignment.

• A gradual implementation is recommended – identify and prioritize the easily achievable changes 
firstly, which can bring obvious and direct safety and efficiency benefits.

• Review the existing coordination process between civil and military units (e.g., LoAs or informal 
arrangements) to focus more on airspace users’ needs in terms of flight efficiency and further develop 
the coordination procedures in between.

• Perform regular review of existing airspace structure and the usage of prohibited/restricted/danger 
areas, and make necessary changes (e.g., number, type or dimension of the areas).

• A stepped approach to implement FUA (from basic concept to enhanced implementation).

• Enable and keep the direct and promptly communication​s between the civil and military units to 
ensure effective tactical coordination and emergency response.

• The development of any operational structure framework for civil-military cooperation and 
coordination should follow a project management approach.
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How to achieve an effective FUA

Effective Implementation

• Cooperation between civil-military and between the States

• Close cooperation between civil-military and States can bring more benefits (e.g., increased entry/exit 
points in UPR/FRA will further allow flexible route planning to better fit operational needs).

• Cross-border implementation enable airspace users to file trajectories in their flight plan irrespective of 
existing airspace boundaries.

• The FUA should be extended at regional level (fragmented implementation does not provide operational 
benefits).

• Cooperation between ANSPs and operators

• ATM system logic and FPL system logic should be compatible, common understanding is required from 
planning phase, also the engagement of experts is essential.

• Direct cooperation between ATM providers and airlines/CFPS providers is a key element of success, and is 
required at pre/tactical, operational and post operational level.

• FUA implementation should be followed by relevant simulations (ATC, CFPS, aircraft), coordination of those 
activities is required.

• Flexibility in cooperation between ATC and the airline operators during the flight can be beneficial by 
providing optimized and updated routings (e.g., due to weather or military activities).
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Multiple route options available for operators in consideration of various factors

Flight Planning

• Day of operation route choices will be made 
by Dispatchers based on:

• Flight time and distance

• Costs (fuel and ANS charges)

• Weather (wind/temperature, typhoon, 
volcano, etc.) and payload

• Airspace closures by NOTAMs

• Available routes and flight levels, enroute 
airports, other operational requirements 
and rules, etc.

• More available routes enable the choice for 
the optimal route.

Example of flexibility in route choice AMS-LIS & AMS-FCO
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Example of ZSPD – LEBL

DOMESTIC ROUTES

Choose appropriate entry and 
exit points as well as fixed 
routes

INTERNATIONAL  ROUTES

distance,countries,operational 
policies,temporary restrictions,
payload,weather...

ZSPD

LEBL
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Selection of domestic routes

Example of ZSPD – LEBL

V14

ZSPD

to NIXAL

Choose an advantageous 
scheduled flight route:

• Shorter distance

• Less traffic flow
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Operation analysis

Example of Route Optimization

KJFK-ZBAA:
• Use CDR (L512 in Japan) and monitor the NOTAMs
• Create the optimal route based on the wind/temperature 

and aircraft performance of the day

Maximum available payload Average wind variation trend Flight time variation
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Example of Route Optimization

LEBL-ZBAA:
• Use FRA and verify the FPL in advance
• If encountering restrictions, promptly change routes
• Periodically prepare and adjust the routes (ARINC)

Dynamic or static restrictionsUse free route airspace and offer more selection  

ZSPD-LEBL LEBL-ZBAA
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Example of ZGGG – EDDF

Company Route No. 03NF (active)

RESMO to RONUN      TALLINN FIR

Company Flight Plan Rules:

• MFT (Minimum Fuel Track)

• Preserved DCT route sector

Flexible Point：
RESMO

Flexible Point：
RONUN

Flexible Route
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Example of ZGGG – EDDF

• Verify the company routes against RAD (5 days 
prior to an AIRAC cycle)

• Comply with restrictions (AUP/UUP)

• FPL Validation

• Use the flight planning system to test 
the FPL

• Use the web to test the FPL
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Example of FPL Validation

• CZ403, FPL was sent normally and passed 
through the Eurocontrol web test early at 
previous night.

• Hours later, a rejection report was received 
from EUCHZMFP due to revalidation, and 
suggested alternative route was included at 
the same time. 

• After redispatch and FPL refiling, take-off 
punctuality was not affected eventually.
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How to improve the system on regular basis

Interaction with ANSPs is the Key

• Have regular meetings with ANSPs to discuss route proposals

• Analyzing actual routes to discover possible route efficiency improvements

• Requesting new route options for existing city pairs, or authorizing routes for new city pairs

• Opportunities may come after fleet changes or new technical developments on the ground, 
e.g., when there is a flight level requirement to use a CDR and a new aircraft is introduced, this 
route could be used

In EU, the Network Manager Portal developed by Eurocontrol 
enables airlines to optimize flight plans after filing.
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Network Manager Portal Flight
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Network Manager Portal Flight
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Network Manager Portal Flight
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Network Manager Portal Flight
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Recommendations

• Airlines need as much flexibility as possible to deal with wind variation. Impact on:

• Passenger connections

• Fleet connections

• Crew working hours

• Necessity of having FUA is essential for choosing the most optimal flight path

• FUA can help bypass congested airspace sectors

• FUA/FRA/UPR development is supported by airlines and can assist during development

All these points will lead to reduction of emissions for airlines which helps the industry reach 
global aviation commitment to achieve net zero carbon in 2050.
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FRA and Flight Planning Systems in Action

Free Route Airspace (FRA)

• FRA is not DCT: Free Route Airspace is not direct 
(sometimes this is common understanding from 
Pilot and Controller perspective).

• The modern flight planning tools are proposing 
optimum routings for Dispatchers, considering 
numerous factors.

• Example of OMDB – YSSY

• Distance increase – 1200 NM

• Time saving – 43 mins

• Fuel saving – 8400 kg
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Why FRA?

• Route generation by modern flight planning systems – find the most optimal trajectory with 
advanced flight planning programs

• Dijkstra’s Algorithm – select the leg with the shortest route

• For example, from point A to point C: A – B – D – F – C
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Dijkstra’s Algorithm in Action

• The algorithm is attempting to find the shortest distance between the Red and Green dots, and 
against a restriction (gray bar).

• Flight planning systems can take rules created by ANSPs and put them into action.
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Modern Flight Planning Systems

• The modern flight planning systems make the calculation under their algorithms and generate 
route options based on the ANSPs rules (e.g., the restrictions in place).

• Flight planning systems also take optimization methods (fuel burns, emissions, cost or time), 
weather, winds, and operator preferred rules into account while performing the route 
generation process.

• Future use idea: utilizing the SWIM network, flight planning systems could import ATC 
airspace/flow control restrictions in real time and take them immediately into account during 
flight planning, this would allow ANSPs greater levels of collaboration between all stakeholders.
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Using Rules to Find the Route

• One of the best examples on how to present flight planning rules is the Route Availability 
Document (RAD) in Eurocontrol airspace:

• Reduce rule complexity 

• Present in a machine-readable format

• Remove the need to publish permanent NOTAMs
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Authorized Direct Routes

• Eurocontrol also publishes authorized direct routes, which allow flight planning systems to take 
advantage of numerous options from a single waypoint, instead of fixed airways. 

• The direct route may not be the most efficient; however, with the options provided by ANSPs, 
the most efficient direct can be found by the flight planning systems prior to departure with 
weather forecast, etc.
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Recommendations

• Simplify the rules as much as possible (e.g., clearly state which 
airway or points affected and what the operators can/can’t do 
within the airspace, and the applicable time, etc.) and enable the 
operators storing them in the system to allow for route 
generation.

• Add a process to modify the rules mid‐cycle as needed or create 
a “dynamic” rule system that would allow ATC to make changes 
to flows as required.

• Include flight planning system providers in discussions to find the 
best way to present the information (machine-readable).

• Phased approach and multi-tier roll out to the system, e.g., trial 
and transitions to new preferred trajectory system, expansion to 
domestic/cross-border airspace, expansion to FRA concept 
system. 
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Operational Trial of South-East Asia-Oceanic Implementation of 
Free Route Operations (SEA-O FRTO)
A case study for expanding access to airspace volumes

• In August 2024, the South-East Asia-Oceanic Implementation of Free Route Operations (SEA-O 
FRTO) project team commenced a trial involving four ANSPs (CAAS, AirNav Indonesia, 
Airservices Australia, and Airways NZ) and four airlines (SIA, GIA, QFA and ANZ). The trial 
combined several existing and emerging UPR programs and enhanced their potential 
efficiencies primarily through cooperation of neighboring ANSPs to create a larger volume of 
access and remove constraints of tracking points at FIR boundaries.

• Effectively ‘connecting’ the FIRs of the ANSPs provided opportunity for UPR flights to be 
planned for maximum distance with minimal restriction between thirty-seven (37) agreed city-
pairs.  

• A review of the trial and identification of benefits and expansion opportunities took place in 
Q1/2025. Data collated represented total savings achieved for UPR vs fixed routes for the 
restricted set of city-pairs used in the trial. 
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Operational Trial of South-East Asia-Oceanic Implementation of 
Free Route Operations (SEA-O FRTO)
A case study for expanding access to airspace volumes

• After considering the airline data on fuel and CO2 efficiencies, it was agreed to extend the trial 
until 31 October 2025 and expand it by adding two ANSPs (NiuSky Pacific and Fiji Airports), as 
well as four additional airlines (Cathay Pacific (CPA), Eva Air (EVA), Fiji Airways (FJA), and JetStar 
Airways - Australia (JST)) operating in an expanded suite of city-pairs.

• Post-completion of the trial on 31 October 2025, data was further collated and analyzed with 
results showing significant savings and efficiencies in fuel burn and CO2 emissions. The data 
represented what can be achieved in total when multiple States work in cooperation by 
effectively joining their FIRs to create a large seamless airspace volume.

• Similar outcomes could be achieved by enabling greater access to Military Restricted Areas 
when military activities permit, so that access is granted to greater seamless volumes of 
airspace. The longer distance a UPR can be planned and flown without restriction, the greater 
the benefits that can be realized. 
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GNSS Interference – reported GPS signal loss events evolution

CMAC for Global Challenges
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Impacts on Aircraft Systems and Operations

• GNSS interference, whether jamming or spoofing, can lead to a temporary or non-recoverable 
failure or degradation of PNT (Position, Navigation & Timing) information provided by GNSS. 
This can result in a wide range of issues during various phases of flight:

• Navigation Issues

• Surveillance Issues

• Alerting System Issues

• Timing and Data Link Issues

• Other System Impacts

• Repeated or widespread disruptions of GNSS signals can lead to increased workload for both 
flight crews and air traffic controllers, potentially causing cognitive overload or confusion and 
increasing the risk of errors. The combination of multiple issues can have cumulative adverse 
effects on flight safety.

• GNSS jamming and spoofing can also affect ground-based systems, especially those using GNSS 
for timing.
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What happens when there is GNSS signal interference?

• Inability to use GNSS for navigation

• Loss of RNAV approach capability

• Inability to conduct/maintain RNP and RNP AR operations

• Triggering of ground proximity warning system’s terrain 
warnings

• Inconsistent aircraft position

• Loss of ADS-B, wind shear, terrain and surface 
functionalities

• Failure/degradation of ATM/ANS/CNS and other systems 
using GNSS as a time reference

• Potential airspace infringements and/or route deviations
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What happens when there is weather?
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Multi-faceted approach to address GNSS RFI effectively

Recommendations

• Effective ICAO/State coordination for military RFI

• Enhanced monitoring and reporting for non-military RFI

• Source identification and mitigation

• Aircraft and avionic resilience

• Operational procedures and training (contingency planning, pilot and ATC trainings)

• Research and development (alternative/complementary PNT technologies, cybersecurity, etc.)

• …
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Airspace users’ expectation: safety, accessibility, efficiency, flexibility, predictability 

CMAC for Global Challenges

• GNSS RFI (safety)

• Severe weather – avoid the typhoon, volcano, etc. (safety, flexibility)

• Airspace closures – earlier communication by NOTAMs (predictability) with alternate route 
options (efficiency, flexibility), etc.

• ATM/airspace contingency – providing contingency plans and routes (safety, accessibility)

• Enroute alternate airports – more options for special/remote airspaces, e.g., high terrain, ocean 
areas (safety, efficiency, flexibility)

• Airspace availability – access to the airspaces effectively and increase the connectivity during 
the geopolitical tension and disruptions (accessibility, efficiency, flexibility)

• …
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Airspace Availability

• Airspace disruption, specifically due to political unrest, 
continues to impact airline operation. In cases where there 
is a long-term airspace disruption, airline continue to face 
challenges impacting efficient operations around airspace 
no longer available for civil aviation. 

• Primarily due to inefficiencies in the airspace that existed 
prior to the airspace disruption but were amplified with the 
re-directed traffic. The most recent airspace disruption in 
the Middle East compounded the problem for airline 
operators, given the limited airspace that is available for 
cross regional traffic, specifically from/to Europe. 

• Ensure resilience of air navigation system and operational 
efficiency during and after an airspace disruption.

• Airspace contingencies and cross-regional framework for 
development and implementation of airspace optimization 
initiatives.



46

(LOGO OF 
PRESENTER’S 
ORGANISATION)

Annual flights by FIRs

Example of the FIRs at EU – Asia Interface

FIR 2022
2023
(YoY)

2024
(YoY)

ZWUQ 26,008
157,178

(+504.34%)
429,905

(+173.51%)

ZLHW 431,380
912,827

(+111.61%)
1,313,810
(+43.93)

ZMUB 35,339
48,554

(+37.39%)
73,755

(+51.90%)

UAAA 112,721
160,231

(+42.15%)
191,599

(+19.58%)

UACN 104,802
139,104

(+32.73%)
152,113
(9.35%)

UAII 141,243
188,397

(+33.39%)
223,576
(+18.67)
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The EU – Asia Interface
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Where are we for today

Challenges in Airspace Efficiency and Optimization 

Challenges for operators

• Airspace structure and capacity issues – ATFM delay, 
vertical/lateral efficiency…

• Geopolitical and operational disruptions (e.g., airspace 
and route closure with short notice by NOTAMs) – ATFM 
delay, increased flight time and distance, additional fuel 
burn and emissions…

• Inflexible routes and limited alternatives – operational 
flexibility, efficiency and costs…

• Limited and inflexible entry/exit points – operational 
flexibility and efficiency… 

• Limited options for diversion or emergency forced landing 
– operational costs and flight safety…

• Operational limitations (e.g., crew duty time for long-haul 
flights) – ATFM delay, operational costs…

• ANS charges – operational costs and sustainability…

Challenges for the industry

• Multi-party coordination among the stakeholders in 
complex airspace – cross-region/State/FIR and civil-
military coordination, consultation with airspace users

• Fragmented airspace plannings – uncoordinated 
airspace/route design and development

• Collection of real data – airspace simulation/evaluation, 
data-driven decision making

• Performance-based approach – KPI monitoring to identify 
and proactively address the airspace issues (safety, 
capacity, efficiency and environmental impact, etc.)

• Slow adoption of the new technologies/concepts – e.g., 
models and tools to support the evaluation of the “What-
if” scenarios, FRA planning and implementation

• Environmental protection – industry targets to minimize 
the environment impact
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A data-driven solution to support the airspace evaluation and optimization initiatives

IATA’s Response: Data-driven Airspace Efficiency Study Project

• Real data collection and analysis

• Statistical modelling and flight simulation using industry 
recommended KPIs on efficiency and environment

• Interviews with key stakeholders

• Technical visit to key facilities and technical meetings

• Desk research to identify and summarize the findings

• Industry review of the draft conclusions and validation 
with all stakeholders

• …
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Project Timeline

Stakeholder survey 
& interviews

Data analysis & 
measure potential 
costs/benefits

Technical visits and 
industry workshop 
with stakeholders

Jan 2026Q2 – Q3 2025 Q4 2025

Collect feedback & 
summarize findings 

White paper 
& advocacy
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A regional initiative led by ATMB and IATA for greater level of air/ground collaboration and harmonization

The 2025 ATMB & IATA Workshop

• 25-27 Nov 2025 in Xi’an, China

• 103 participants from 9 States, 20 operators and 7 international organizations/institutes
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Next Steps

• Draft White Paper: the project team is currently developing a white paper with 5 major parts, 
including the urgent challenges in the airspace, collective call from the airlines and ANSPs, 
viable solution and feasibility assessment, data-driven validation of the benefit and impacts, 
conclusions and strategic roadmap. The white paper is to provide a comprehensive report of 
the study and share the relevant information and practices with the industry.

• Cross-border Coordination: for large airspace optimization projects in complex airspace, 
analyzing overall/individual benefits and cost/impact for different stakeholders and multi-party 
coordination are crucial. The project team is continuing to facilitate the implementation of the 
proposals and provide strategic recommendations to the industry.

• Improvement of Prototype: the project team is also planning to work with suppliers and 
improve data collection, aiming to develop a more mature data integration tool with multiple 
sources of industry databases, and achieve more advanced functionalities, e.g., real-time or 
post-event analysis of the operational performance data.
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An Effective CMAC/FUA: from Concept to Implementation

Key Takeaways

1. Effective implementation of CMAC/FUA: robustly building the trust and strategic alignment, 
simplifying and strengthening the existing coordination process/procedures, innovating in 
airspace management with modernized supporting tools, and unlocking enormous potentials

2. Data-driven and performance-based approach: actively leveraging the industry database and 
tools to support the decision making in airspace optimization, timely monitoring the KPIs on 
efficiency and environment of airspace operations (e.g., effectiveness in using the reserved 
airspace, actual using rate of available airspaces, etc.)  

3. Regularly review and post-ops analysis: continuously improving the usage of airspace to 
maximize the overall benefits by analyzing the operational data and identifying the gaps 
between the supply and demand sides of airspace resources (e.g., regular post-ops review 
meetings to discuss the numbers and operational areas to be enhanced, maturity of the whole 
processes, etc.)
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Thank You
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