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ABOUT 10 
BILLION HUMANS  

IN 2070 WITH
1/3 IN AFRICA

68 % 
OF THE POPULATION 

WILL BE
URBAN

BY 2050.

50 % 
WORLD IS NOW PART OF

THE MIDDLE 
CLASS

LIFE EXPECTANCY INCREASES. 
NEW TECHNOLOGIES 
ARE CHANGING OUR LIFE. 
AIRPORTS NEED
TO ADAPT 
TO THESE 
NEW PARADIGMS.

REGIONAL 
OPEN SKY 
AGREEMENTS 
ARE ESSENTIAL 
TO DEVELOP THE OFFER 
AND REDUCE AIR FARES.

NEW HUB AND 
REGIONAL AIRPORTS 
AS WELL AS ROUTE 
NETWORKS WILL BE 
NEEDED.  

EVOLUTION 
OF THE WORLDWIDE POPULATION
2022-2070
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GOVERNMENTS
PUBLIC-PRIVATE 
PARTNERSHIPS 
(P3)

PRIVATE 
OPERATORS 
AND AUTHORITIES 
ARE THE NORM.

AIRPORTS

COMPETITION NONE (PUBLIC MONOPOLIES) LIMITED COMPETITION 
BETWEEN PRIVATE OPERATORS

INCREASED COMPETITION 
BETWEEN PRIVATE OPERATORS

FUNDING PUBLIC FUNDING AND USER FEES PRIVATE EQUITY, 
USER FEES & ANCILLARY REVENUE

REGULATION SELF-REGULATION BY GOVERNMENTS GOVERNMENTS PROVIDE 
ECONOMIC OVERSIGHT.

GOVERNMENTS PROVIDE 
ECONOMIC OVERSIGHT.

yesterday today Tomorrow

OPERATED BY

PRIVATIZATION
 WITH LONG-TERM 

CONCESSIONS
 IS BECOMING THE MODEL OF REFERENCE

 IN THE AIRPORT INDUSTRY.

PUBLIC 
ENTITIES
•
•
•

•
•
•

UNDER THE AUTHORITY 
OF GOVERNMENTS 
AVIATION DEPARTMENTS 
OR DIVISIONS
AIRPORT AUTHORITIES 
CHARTERED BY GOVERNMENTS

CORPORATIZATION

•
•
•

STATE-OWNED 
LIMITED COMPANIES
LOCAL GOVERNMENT-OWNED 
COMPANIES
NON-FOR-PROFIT COMPANIES

PRIVATE 
CORPORATIONS

GOVERNMENTS 
RELEASE SHAREHOLDING 
MAJORITY OF PRIVATE EQUITY
GOVERNMENTS PROVIDE 
REGULATION AND OVERSIGHT

PRIVATE EQUITY, 
USER FEES & ANCILLARY REVENUE

A FUNDAMENTAL 
PRINCIPLE  IS THAT
“AVIATION 
PAYS FOR 
ITSELF”.

CAPITAL EXPENDITURE 
OF COMMERCIAL AIRPORTS SHALL BE 

SUPPORTED 
BY AVIATION 
REVENUES AND DEBT
INSTRUMENTS. SOME SMALLER AIRPORTS 
WILL STILL NEED FINANCIAL ASSISTANCE.

AIRPORTS SHALL
INVEST 
IN INNOVATION. 
BUT INSTITUTIONAL R&D 
AND PUBLIC POLICIES 
ARE NEEDED TO ADDRESS THE 
CHALLENGES OF THE FUTURE.

sustainable 
Business Models 
and New Sources of Funding
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Mature 
information 
technologies

GOING PAPERLESS 
THROUGHOUT 
THE PASSENGER 
JOURNEY

AIRPORTS CONNECTED
TO THE FIELD 
AND THE WORLD
• AIRPORT COLLABORATIVE 

DECISION MAKING (A-CDM):
MINIMIZE THE IMPACT OF ADVERSE 
CONDITIONS AND PROMOTE 
INFORMATION SHARING BETWEEN 
THE STAKEHOLDERS.
SYSTEM WIDE INFORMATION 
MANAGEMENT (SWIM):
SHARE DATA WITHIN AN INFORMATION-CENTRIC 
SYSTEM FOR ATFM AND BEYOND.
INCREASED SAFETY AND RESILIENCE:
RADARS AND CAMERAS FOR DETECTING FOREIGN 
OBJECT DEBRIS (FOD) ON RUNWAYS.

•

•

ELECTRONIC BOARDING PASS.
SELF-SERVICE CHECK-IN.
APPS ON MOBILE DEVICE 
DELIVERING FLIGHT 
STATUS UPDATES.

INFORMATION IS GEOREFERENCES 
TO ENHANCE THE JOURNEY.
CUSTOMIZED OFFERS VIA THE AIRPORT APPS.
ENHANCED WAYFINDING FOR PASSENGERS 
WITH SPECIAL NEEDS AND INTERNATIONAL VISITORS. 

CUSTOMIZING 
THE CUSTOMER 
EXPERIENCE
AT THE AIRPORT

•
•
•

•

•
•

FIRST AND LAST MILES

BIOMETRIC 
IDENTITY

THE ARTIFICIAL INTELLIGENCE 
AND ARTIFICIAL NEURAL
NETWORKS (ANN) REVOLUTION
IS COMING.

Emerging 
intelligent 
technologies

ASSIST, SUPPLEMENT, AND EVEN REPLACE 
HUMAN ANALYSIS AND DECISION-MAKING 
IN DOMAINS SUCH AS OPERATIONAL RESOURCE 
MANAGEMENT AND ASSET MANAGEMENT.
PROVIDE ANALYTICS AND DIRECT 
ASSISTANCE TO DECISION-MAKING 
WITH “WHAT-IF” SCENARIOS – 
EVOLUTION FROM A REACTIVE 
MANAGEMENT TO A PROACTIVE 
ORGANIZATION.

•

•

•

•

NEW MOBILITY ENABLED BY 2040 
BY CONNECTED AND AUTOMATED 
VEHICLES (CAVS) AND EVTOL AIRCRAFT.
THESE NEW MOBILITY SERVICES 
CAN REDUCE TRIP DURATION 
AND CONGESTION.

CUSTOMIZING THE CUSTOMER 
EXPERIENCE AT THE AIRPORT.
FACIAL RECOGNITION 
AND FINGERPRINTS.
REDUCED QUEUING 
AND WAITING TIMES FROM 
CHECK-IN TO THE GATE.

•

•

•
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IMPROVING
THE PASSENGER 
EXPERIENCE... 

... AND
THE OPERATIONS

smart airports 
at the Era of Information Technologies
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AVIATION 
HAS ALWAYS BEEN 

A TARGET 
OF CHOICE 
FOR TERRORISM.

ADDING
 LAYERS OF DIFFERENT 

COUNTER-
MEASURES 

AND ADAPTING 
POLICIES AND 

MEASURES 
REDUCE THE SUCCESS 

LIKELIHOOD OF ATTACKS. 

ACTIVE
SHOOTER

VEHICULE 
RAMMING 
INTO PUBLIC

FIREARM
ATTACKS 
IN TERMINALS

HIJACKING
AIRLINERS

LEVEL 
OF THREAT

?
UNKNOWN

LOW
MEDIUM

HIGH

COUNTERMEASURES

BOMBING    
IN PUBLIC AREAS

UAS2

MANPADs3

CYBER-
TERRORISM PORTABLES GPS 

JAMMERS 
& EMI6 CANONS

FLARES & 
ANTI-SAM4

CANINE
PATROL

& ETD5

HARDENED
SYSTEMS

HIJACKING
SMALL AIRCRAFT

CBRN1

TERRORISM

THREAT 
ASSESSMENT 
SHALL BE REVISED 
PERIODICALLY 
WITH THE INTELLIGENCE 
COMMUNITY AND BASED 
ON THE GLOBAL CONTEXT. 

EDUCATION 
AND TRAINING 
OF THE BROADER 
AIRPORT COMMUNITY 
ARE VITAL FOR RAISING AWARENESS.

POLICIES AND 
COUNTERMEASURES 
SHOULD BE MORE RISK-BASED 
AND AGILE TO INCREASE 
THEIR EFFICIENCY 
AND REDUCE THEIR IMPACT 
ON AIRPORT PROCESSES.

Security  
threats and  
Unlawful Activities 
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*Safety Management System

AIRFIELD 
ENGINEERING 

HAS REACHED A 

HIGH LEVEL 
OF MATURITY..

 ENHANCEMENTS
 CAN STILL BE INTRODUCED.

THE NEW 
SAFETY NETS ARE 
SYSTEMS 

AND OPERATIONAL 
REQUIREMENTS 

RATHER THAN SOLELY 
BRICK-AND-MORTAR 

IMPROVEMENTS. 

THE STEP FORWARD 
WILL BE DATA MINING AND 
GROUND-BOARD DATA SHARING FOR

PREDICTIVE 
SAFETY.

THE AVERAGE
GLOBAL EFFECTIVE 
IMPLEMENTATION OF ICAO’S SARP WITH 
REGARD TO AERODROMES IS OF 62.29%. 
WE SHALL 
REDUCE 
THE SAFETY GAP 
WITH THE LESS DEVELOPED COUNTRIES.

A STRONG COMMITMENT 
OF GOVERNMENTS AND 
INTERNATIONAL COOPERATION IS

URGENTLY 
NEEDED
TO INCREASE SAFETY 
BEFORE AIR TRAVEL SKYROCKETS.

STANDARDS 
AND PRACTICES 
ARE NOT SUFFICIENT. 
ACCIDENTS ARE 
OFTEN NEARLY 
AVOIDED. SAFETY RISK 
ASSESSMENTS ARE 
NOT SYSTEMATIC. 

INDIVIDUAL 
AIRPORTS BECOME 
AWARE OF THESE 
WEAKNESSES 
THROUGH SMS AND 
TEAM TOGETHER 
TO CREATE NEW 
PRACTICES.

THESE NEW 
PRACTICES ARE 
CODIFIED AND 
ADOPTED 
WORLDWIDE. 
THEY ARE BEING 
IMPLEMENTED 
AT A GROWING 
NUMBER OF AIRPORTS.

THESE NEW 
PRACTICES ARE 
CODIFIED AND 
ADOPTED 
WORLDWIDE. 
THEY ARE BEING 
IMPLEMENTED 
AT A GROWING 
NUMBER OF AIRPORTS.

DISSEMINATION 
THROUGHOUT 
THE LESS DEVELOPED 
COUNTRIES. LESSONS 
LEARNED AND 
EXPERIENCE SHARING 
BECOME WIDESPREAD 
WORLDWIDE.

AIRPORTS PROVIDING 
REAL-TIME 
INFORMATION 
TO AIRCRAFT AND
AUTOMATION 
INCREASE
AWARENESS AND 
SAFETY.

ENHANCING AVIATION SAFETY DURING AIRPORT CONSTRUCTION: 
A Success Story

BEFORE 2010 2010-2015 2015-2020 2020-2025 TOWARD 2040 AND BEYOND

SAFETY IS WRITTEN 
IN STONE

THE RISE 
OF THE RISK-BASED 
APPROACH

DATA & ALGORITHMS 
ENABLE A NEW 
LEVEL OF SAFETY

STANDARDS WERE PRESCRIPTIVE FOLLOW A RISK-BASED APROACH WILL BE RISK-BASED

SAFETY RELIES ON LOCAL EXPERIENCE IS INCREASED BY SMS* AND DATA SHARING BENEFITS FROM DATA MINING

POLICIES REACTIVE PROACTIVE WILL PROMOTE PREDICTIVE SAFETY

yesterday today Tomorrow

RISK

enhancing 
Aviation Safety  
under a Growing and 
More Diverse Traffic
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HYDROGEN AIRCRAFT 
WILL REQUIRE A GROUND 
INFRASTRUCTURE 
THAT HAS YET TO FIND ITS BUSINESS MODEL.
IT SHALL BE IMPLEMENTED ON TIME TO SUPPORT 
THE ENERGY TRANSITION OF AIR TRANSPORTATION.

COULD A REVOLUTION 
IN THE ECONOMIC MODEL
OF AIR CARRIERS BRING FLEXIBILITY, SAFETY, 
LOWER AIR FARES, AND ENABLE A NEW PERIOD 
OF PROSPERITY IN AVIATION? MANUFACTURERS ALREADY 
LEASE AIRCRAFT. COULD THEY BE THE FLIGHT OPERATORS OF THE FUTURE 
WHILE OTHERS WILL MARKET ROUTES & SELL TICKETS?

AERONAUTICAL 
INNOVATION 

IS RESHAPING AIRCRAFT AND 
ENABLING 

NEW USE CASES. 
MORE DIVERSITY 

IN AIRCRAFT GEOMETRY, 
FEATURES, AND PERFORMANCE

 IS COMING.

THE NEXT PHASE 
OF ATM MODERNIZATION
 WILL LEVERAGE BREAKTHROUGHS IN 

AUTOMATION.

WE ARE ONLY AT THE 
BEGINNING OF THE 

JUMBO 
JET ERA.

IT IS LIKELY THAT CIVILIAN 
SUPERSONIC 
AIRCRAFT 
WILL FLY AGAIN BY 2040. 
WILL HYPERSONIC FLIGHT 
BECOME A REALITY BY 2070?

ADVANCED AIR 
MOBILITY 
MIGHT EMERGE RAPIDLY 
WITH EVTOL AND UAS. CONVENTIONAL 
AIRCRAFT WILL FLY ALONG WITH 
THESE NEW AERIAL VEHICLES 
IN THE LOWER AIRSPACE. 

  SPACECRAFT 
AND HAPS1

HYPERSONIC 
AIRCRAFT

SUPERSONIC 
AIRCRAFT

REGIONAL 
AIRCRAFT AND 

COMMUTERS

GENERAL 
AVIATION

    UAS3

 eVTOL/eSTOL2

WIDEBODY 
AIRCRAFT

NARROWBODY 
AIRCRAFT

Airport
 Compatibility
Accommodating 
the Next Generation 
of Aircraft 
Technologies
DIFFERENT AIRCRAFT
ADDRESSING DIFFERENT 
MISSIONS REQUIREMENTS

Accommodating 
the Next Generation 
of Aircraft 
Technologies
DIFFERENT AIRCRAFT
ADDRESSING DIFFERENT 
MISSIONS REQUIREMENTS
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THE FIRST AND LAST 
MILES  WILL BE 
A MAJOR OBJECTIVES 
OF BOTH AIRPORTS AND AIR CARRIERS. 

BAGS ARE BECOMING LIGHTER AND 
PASSENGERS WILL BE OFFERED 
TO DROP THEM OFF OUTSIDE OF 
THE AIRPORT AND EVEN GET THEM 
DELIVERED AT THEIR 
FINAL DESTINATION.

AIRPORT 
OPERATORS 

HAVE BECOME 
MOBILITY 

AND HOSPITALITY 
PROVIDERS.

TERMINAL CONCEPTS
SHOULD FOCUS ON PROVIDING A 
SEAMLESS 

AND EFFICIENT 
PASSENGER JOURNEY.

BEFORE 1950 1950-2000 2000-2040 2040 AND BEYOND

diverse needs 
and expectations

SINGULAR EXPERIENCE

QUALITY & COMFORT FIRST

HUMAN IN THE LOOP

CUSTOMIZED SERVICES

SEAMLESS JOURNEY

COST-EFFICIENCY

MORE AUTOMATION

INCLUSIVE EXPERIENCE FOR ALL

BOX
PIERS

HALF-MOON

SATELLITES

POLYMORPHIC
MEGA-TERMINALS PASSENGER-CENTRIC 

CONCEPTS

Evolution of Terminal Concepts

passenger  
terminals 
and Customer Experience
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AIRPORTS AND NETWORKS HAVE  
BECOME MORE SENSITIVE 
TO CLIMATE-INDUCED 
DISRUPTIONS. 
THEY SHALL DEVELOP 
MORE RESILIENCE 
TOWARD ADVERSE CONDITIONS. 

RELYING 
INCREASINGLY 
ON SYSTEMS
CREATES NEW 
VULNERABILITIES.

COLLABORATION 
IS BREAKING DOWN BARRIERS 
BETWEEN THE STAKEHOLDERS. 

IT ENHANCES 
OPERATIONS 

SIGNIFICANTLY.

AIRPORTS WILL BENEFIT FROM 
INTEGRATED 

AIRPORT 
OPERATIONS 

MANAGEMENT
 THAT IS BECOMING 

AN INDUSTRY STANDARD.

Limited 
Information
Sharing

yesterday today Tomorrow

Collaboration 
and Information 
Sharing

Predictive 
Tools and 
Data Mining

OPERATIONS ARE TRANSITIONING 
FROM MONITORING AND REACTIVE MANAGEMENT TO 

PREDICTION AND PROACTIVE DECISION-MAKING.

DATA

operational 
performance
and resilience
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alumni.enac.fr/enTHE LONG-TERM 
DEVELOPMENT OF AIRPORTS 
CANNOT SUCCEED WITHOUT 

SOCIAL JUSTICE.

AIRPORT PROJECTS 
SHOULD BALANCE 
THEIR NEGATIVE 
EXTERNALITIES AND 

SOCIAL PROFIT.

LOCAL IMPACTS 
MUST BE MITIGATED

LEGACY MASS 
TRANSPORTATION

 MODES WILL REMAIN 
THE BEST 

TOOLS 
TO PROVIDE HIGH-CAPACITY,
 LOW-CARBON, AFFORDABLE 

MOBILITY FOR ALL.

CONNECTED
 AND AUTOMATED 

VEHICLES 
COULD ACCOUNT FOR UP TO 

HALF OF THE 
CAR SALES 

BY 2040.

NOISE 
SHOULD BE 

APPROACHED 
WITH OBJECTIVITY 

CONSIDERING REAL PUBLIC 
HEALTH IMPACTS.

THE FUTURE 
OF MOBILITY

URBAN 
AIR MOBILITY 

IS BECOMING 
A REALITY 

WITH UAS1 AND SOON 
PASSENGER EVTOLS2.

AIRPORTS 
ARE PART OF 
THE COMMUNITIES 
THEY SERVE.

AIRPORTS 
ATTRACT AND CREATE 

OPPORTUNITIES. 
THEY SHOULD 

PARTNER
WITH LOCAL COMMUNITIES 

TO ENABLE SUCCESSFUL INITIATIVES.

AIRPORT 
RECRUITMENT PROGRAMS 
PROMOTES AND DEVELOP 

LOCAL 
EMPLOYMENT.

AIRPORT ACCESS 
SHALL CONSIDER

 LOCAL COMMUNITIES 
AND THE 

WORKFORCE. 
COOPERATION WITH TRANSIT AGENCIES 

AND STAKEHOLDERS 
IS ESSENTIAL.

Communities 

and Mobility

1 Uncrewed aerial system  2 Vertical takeoff and landing aircraft
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ENVIRONMENTAL GOALS ARE 
SOMETIMES COMPETING 

WITH EACH OTHER. 
HOW CAN WE 

BALANCE THEM?

CARBON OFFSET 
SHOULD NOT BE 

UNDERESTIMATED 
AS A FIRST-STEP INSTRUMENT FOR LOWERING 

NET EMISSIONS.

NEGATIVE 
EXTERNALITIES 

ARE INCREASINGLY TAKEN 
INTO CONSIDERATION 
IN A HOLISTIC 
APPROACH OF 

SUSTAINABILITY.

AVIATION HAS MADE 

TREMENDOUS 
EFFORTS 
FOR LOWERING 
ITS ENVIRONMENTAL
FOOTPRINT.

GREEN TAXES
ON AVIATION SHALL 
FUND SUSTAINABLE AVIATION 
INSTEAD OF UNFAIRLY SUBSIDIZING 
OTHER MODES.

AVIATION 
PROVIDES 

TO HUMANITY 
AN OUTSTANDING 

VALUE ADDED 
FAR BEYOND ITS SOLE 

MOBILITY FUNCTION. 

10129 201 103 35 27 52

CARBON ACCREDITED AIRPORTS AROUND THE WORLD

MAPPING
FOOTPRINT MEASUREMENT

REDUCTION
CARBON MANAGEMENT 
TOWARDS A REDUCED 
CARBON FOOTPRINT

OPTIMISATION
THIRD PARTY ENGAGEMENT 
IN CARBON FOOTPRINT 
REDUCTION

NEUTRALITY 
CARBON NEUTRALITY 
FOR DIRECT EMISSIONS 
BY OFFSETTING

TRANSFORMATION
TRANSFORMING AIRPORT 
OPERATIONS AND THOSE 
OF ITS BUSINESS PARTNERS
TO ACHIEVE ABSOLUTE 
EMISSIONS REDUCTIONS

TRANSITION
COMPENSATION 
FOR RESIDUAL EMISSIONS 
WITH RELIABLE OFFSETS

TOPMOST
LEVEL
IN AIRPORT CARBON 
ACCREDITATION 
PROGRAMME

NIVEAU 1 NIVEAU 2 NIVEAU 3 NIVEAU 3+ NIVEAU 4 NIVEAU 4+ NIVEAU 5

LONG-TERM TRENDS 
ON AVIATION CARBON EMISSIONS

2015 2020 2025 2030 2035 2040 2045 2050

5 000
IN 2050

TECHNOLOGICAL
IMPROVEMENTS

OPERATIONAL
IMPROVEMENTS

SUSTAINABLE
AVIATION FUEL (SAF)

EMISSIONS TRAJECTORY
ASSUMING 1990 TECHNOLOGIES

MARKET-BASED
MEASURES

NET ZERO
OBJECTIVE

EMISSIONS
PREVENTED 

BY THE EFFORTS 
OF THE AVIATION 

SECTOR

EMISSION
LEVEL 

IN 2019

EMISSIONS TRAJECTORY
ASSUMING 2019 TECHNOLOGIES

AVIATION NET EMISSIONS
TRAJECTORY 

1 000

2 000

0

C02 EMISSIONS
IN MILLION METRIC 
TONS PER YEAR

sustainable  
and Net-Zero Airports
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FRESHLY GRADUATED 
PROFESSIONALS 

WILL HAVE TO 
RESTART LEARNING 
NEW SKILLS 

RIGHT AFTER 
LEAVING SCHOOL.

CHANGE 
MANAGEMENT 

WILL BE PART OF REGULAR OPERATIONS. 
THERE WILL BE 

A GROWING NEED FOR 
CONTINUING 
EDUCATION 

PROGRAMS.

ORGANIZATIONAL 
CHANGES

DEMOGRAPHIC 
CHANGES

EVOLUTION 
OF SOCIAL 

EXPECTATIONS
EVOLUTION 

OF JOB 
REQUIREMENTS

MOST JOB 
DESCRIPTIONS 

OF 2040 AND 2070 
WILL INCLUDE 

REQUIREMENTS 
AND MISSIONS THAT 

DO NOT EXIST 
TODAY.

TECHNOLOGICAL 
BREAKTHROUGHS

AIRPORTS AND PUBLIC AGENCIES 
WILL FACE GROWING 
DIFFICULTIES IN 
RECRUITING AND 
RETAINING THE HIGHLY 
SPECIALIZED 

EXPERTS
NEEDED TO ADDRESS FUTURE NEEDS.

FEW HIGHER EDUCATION PROGRAMS 
PROVIDE SPECIFIC COURSES TO EDUCATE THE AIRPORT

LEADERS 
OF TOMORROW.

BIASES AND 
DISCRIMINATION 
ARE PREVENTING 
TALENTS TO EMERGE.
GENDER-BASED DISCRIMINATION ALONE 
COSTS THE EQUIVALENT 
OF 16% OF GLOBAL INCOME.

human 
ressources 
and Education


