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Introduction
1 January 1914 first fare-paying airline pax (Abram C. Phei)

2014    100 yrs and approx 65 billion pax

3.129 billion passengers
49 million tons of freight

1,397 Commercial airlines

3,864 Commercial airports

25,332 Commercial aircraft

3

Source: Air Transport Action Group
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“The acceptable level of safety expresses the safety goals of an oversight authority, an
operator, or a services provider. From the perspective of the relationship between oversight
authorities and operators/services providers, it provides the minimum safety objective(s)
acceptable to the oversight authority to be achieved by the operators/services providers
while conducting their core business functions.” (ICAO Annex 11, Attachment E)



Background and progress beyond the state of art

Reaching the ANS system capacity (regional efforts) => 173 ANSPs

Solution: Integration and Harmonization into the Global Air Navigation System

Seamless safety across all regions
Physical connectedness
Common requirements and Standards
Common aeronautical information exchange models (SWIM)
Meets environmental objectives and national security requirements

ICAO’s role =>GANP operational Concept
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ASBU

ANC/12 

Source: GANP



Theoretical framework
EU legislation and Regulation SES I and SES II

FAA legislation 

ICAO Annexes a documents

Analysis:

I. ASBU (ICAO)
II. SESAR
III. NextGen

394 Operational improvements
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Material

7

Source: Maiolla, 2011



Material
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Objectives
Main objective:

To quantify the level of the global ANS harmonization on 
NextGen and SESAR

Secondary objectives:

- to evaluate the operational background (performance)

- to analyse and compare the main programmes ASBU, NextGen 
and SESAR

- to visualise results

- to define the safety impact of the ANS harmonization
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Research methods and procedures

Method of data and information collection – by documents 
review and collecting information about all scoped issues,

Analysis method - used in the state of the art research and 
evaluation of scoped ATM modernization programmes,

Method of comparison - when comparing the scoped ATM 
modernization programmes.

Visual analytics- used Jigsaw software
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Research findings
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Fundamental air traffic characteristics 

of the ATM system in the U.S. and in Europe

Calendar Year 2014 Europe USA Difference

Geographic Area (million km2) 11.5 10.4 ≈ -10%

Nr. of civil en-route ANSP 37 1 fragmentation

Number of ATCOs in OPS 17 200 13 400 ≈ -22%

Number of OJT ATCOs 1 000 1 740 ≈ +74%

Total ATCOs in OPS plus OJT 18 200 15 140 ≈ -17%

Total staff 58 000 35 500 ≈ -39%

Controlled flights (IFR) (million) 9.6 15.1 ≈ +57%

Flight hours controlled (million) 14.3 22.4 ≈ +57%

Relative density (flight hours per km2) 1.2 2.2 ≈ x1.7

Share of flights to or from top 34 airports 67% 66% ≈ -1%

Share of General Aviation 3.9% 21% ≈ +17%

Average length of flight (within airspace) 551 NM 515 NM ≈ -7%

Number of en route centres 65 20 ≈ -69%

Number of APP units/terminal facilities 260 163 ≈ -37%

Number of airports with ATC services 425 516 ≈ +21%

Of which are slot controlled 90 4 ≈ -95%

Source: EUROCONTROL FAA
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• SAME PRESSURES
• Safety, Security
• Growth, Environment 
• Costs

• SAME COMMERCIAL CUSTOMERS

• SAME OBLIGATIONS
• ICAO 

• SAME OPPORTUNITIES
• Advanced Technology



• GEOGRAPHY
• Traffic distribution/density
• Weather severity

• ATM SERVICE
• Nb & governance of ANSPs
• Source of Finance

• MARKET
• GA, Military

• CULTURE & POLITICS
• Nb of States, diversity of cultures

• ATM SYSTEM
• Uniformity / fragmentation

≠

NextGen SESAR

Approach Nation-wide Sub-regional

Objectives

• No accidents where NextGen 

technology or operations are a 

contributing factor 

• Expand capacity

• Enable a savings of 1.4 billion 

gallons of fuel 

• Enable a $24 billion in 

cumulative benefits

• Ensure U.S. national defence

(KPA defined)

• Increase safety by a factor of 3 

by 2020 and 10 in the long term

• Threefold capacity

• Reduce ATM cost by 50%

• Reduce environmental impact 

by 10%

Development

3 Epochs: Epoch 1 (2006 to 2015);

Epoch 2 (2012 to 2019); 

Epoch 3 (2018 to 2025)

3 Phases: Definition (2005 to 

2008); Development (2008 to 

2015); Deployment (2014 to 

2020)

Financial structure Public-Private Partnership Public-Private Partnership

Cost
approx. 1,191 Million $US

(= 867 Million EUR)

approx. 1,560 Million EUR

(= 2,143 Million $US)

Compatibility Aligned with ICAO ASBU concept
Consistent with ICAO ASBU 

concept

Technologies

• ADS-B IN & OUT

• Net-centric infrastructure

• GNSS

• Digital communications 

• Automation

• SWIM 

• ADS-B IN & OUT

• Net-centric infrastructure

• GNSS

• Digital communications 

• Automation

• SWIM 

Procedures

• CDM

• PBN

• 4DT management

• CDM

• PBN

• 4DT management



NextGen SESAR
Time horizon 2020+ 2025+

Concept

strict ATM focus deals with other elements that

may impact ATM either

directly or indirectly

safety and the environment,

goals stated through KPI at the

KPA

deals with these issues in

detail within the Concept.

Implementation ahead in data communication ahead in defining ADS-B

Administration
more government owned and

driven

direct industry investment and

participation
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NextGen and SESAR comparison respecting ASBU

Comparison



≠

NextGen SESAR
Time horizon 2020+ 2025+

Concept

strict ATM focus deals with other elements that

may impact ATM either directly or

indirectly

safety and the environment, goals

stated through KPI at the KPA

deals with these issues in detail

within the Concept.

Implementation ahead in data communication ahead in defining ADS-B

Administration
more government owned and

driven

direct industry investment and

participation

ASBU (PIA) NextGen (Portfolios) SESAR (Key features)

PIA 1: Airport Operations

Improved Surface Operations

Airport Integration & ThroughputImproved Approaches and Low-

Visibility Operations

Improved Multiple Runway 

Operations
Traffic synchronisation

PIA 2: Globally Interoperable 

Systems and Data
On-Demand NAS Information SWIM

PIA 3: Optimum Capacity and 

Flexible Flights

Collaborative Air Traffic Management

Network Collaborative 

Management & Dynamic Capacity 

Balancing

Separation Management
Conflict Management & 

Automation

PIA 4: Efficient Flight Paths
Time Based Flow Management Moving from Airspace to 4D 

Trajectory ManagementPerformance Based Navigation
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NextGen and SESAR comparison respecting ASBU

Results
SESAR:

 Block 0 Compliance Rate: 88,9% (16 of 18 in substantial

compliance of OIs),

 Block 1 Compliance Rate: 94,1% (16 of 17),

 Block 2 Compliance Rate: 90,0% (9 of 10),

 Block 3 Compliance Rate: 66,7% (4 of 6),

 Overall Compliance Rate: 88,2% (45 of 51).

NextGen:

 Block 0 Compliance Rate: 66,7% (12 of 18),

 Block 1 Compliance Rate: 88,2% (15 of 17),

 Block 2 Compliance Rate: 80,0% (8 of 10),

 Block 3 Compliance Rate: 50,0% (3 of 6),

 Overall Compliance Rate: 74,5% (38 of 51).
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NextGen and SESAR comparison respecting ASBU

Results
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Visual analytics
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Visual analytics
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Visual analytics
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Visual analytics
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Visual analytics
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Safety impact
Performance 

Improvement area
Block 0 Block 1 Block 2 Block 3

1. Airport Operations
Safety and Efficiency of 

Surface Operations

Enhanced Safety and 

Efficiency of Surface 

Operations

Optimized Surface 

Routing and Safety 

Benefits

N/A

2. Globally 

Interoperable Systems 

and Data

Meteorological 

information supporting 

enhanced operational 

efficiency and safety

Enhanced Operational 

Decisions through 

Integrated 

Meteorological 

Information

N/A

Decisions through 

Integrated 

Meteorological 

Information

Initial Capability for 

Ground Surveillance
N/A N/A N/A

3. Optimum Capacity 

and Flexible Flights

Air Traffic Situational 

Awareness (ATSA)

Increased Capacity and 

Efficiency through 

Interval Management

Airborne Separation 

(ASEP)
N/A

ACAS Improvements N/A
New Collision Avoidance 

System
N/A

Increased Effectiveness 

of Ground-based 

Safety Nets

Ground-based Safety 

Nets on Approach
N/A N/A

4. Efficient Flight Path

Improved Safety and 

Efficiency through the 

initial application of 

Data Link En-Route

Improved Traffic 

Synchronization and 

Initial Trajectory-Based 

Operation

N/A
Full 4D Trajectory-

based Operations



Summary and contributions

Theoretical contribution is primarily the processing of new 
theoretical knowledge within research area.

Practical contributions consist of the qualitative and 
quantitative comparison with its visualisation
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The overall assessment shows that SESAR is more harmonized according to ICAO Block

upgrades than NextGen by 13,7%. It contributes the seven Operational Improvements.

The highest compliance rate can be observed at Blocks 1 and 2 with average rates of

about 90%. On the other hand, the lowest mapping of ICAO framework can be found

at the third Block. The overall Compliance Rate of SESAR is at 88,2%, while NextGen’s is

at 74,5%.
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Thank you for your 
attention


