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PART I
Introduction



Survey aim and objectives

Aim is to survey airport managers on:
• Issues associated with digital maturity & transformation at their airport
Objectives are to investigate:
• Drivers and challenges to investment in digital technologies
• Technological readiness according to three dimensions of «smart 

airports». The use of: digital technologies, sensors, data
• Organisational readiness according to four dimensions: clarity, 

collaboration, capability, culture
• Innovativeness according to the diffusion of innovations
• Short-term priorities for investment in passenger and airside areas, 

longer-term Industry 4.0 technology trends, and a selection of 
workforce and ethical issues



Background



The industrial revolutions

• Modern society has been formed by three industrial revolutions

1. The age of mechanical production
2. The age of science and mass production
3. The digital revolution

• A fourth – the age of cyber-physical systems – is underway





Industry 4.0

• The fourth industrial revolution is commonly referred to as Industry 4.0 
(or Airport 4.0 in the context of airports)

• Builds on technologies developed during the digital revolution
• But also uses smart systems to monitor, visualise and respond to 

digital processes in real-time, and as part of a wider ecosystem that 
connects all stakeholders

• Made possible by so-called Industry 4.0 technologies and concepts 
associated with automation and data exchange



Enabling 
Industry 4.0 

technologies
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Cloud 
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integration
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Artificial 
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Internet of 
Things 
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Digital maturity and transformation

• Digital transformation seeks to integrate technologies associated with 
Industry 4.0 into all areas of the business to fundamentally change 
how it operates and delivers value

• It is therefore a process based on continuous improvement with the 
ultimate goal being to reach digital maturity – a point when smart 
systems are fully deployed and integrated



Four levels of airport digital maturity



Digital maturity and transformation

• Digital transformation does not happen by accident and rarely occurs 
organically

• Instead, it is often seen as a journey that needs a strategic roadmap 
and requires strong investment across the organisation



Airport expenditure on technology 
in 2018

US$10 billion
(up from US$7 billion in 2016)

As a proportion of total revenue

6.1%
(up from 2.7% in 2016)

SITA (2019). 2019 Air Transport IT Insights, SITA, Geneva.
SITA (2010). The Airport IT Trends Survey, FlightGlobal, Sutton.



Drivers of investment and challenges to overcome
This survey investigates the relative importance of them



«Smart airports»

• Technologies play a vital role in digital transformation
• However, technology alone cannot create significant value
• This only happens when there is an overall cohesive architecture – a 

technological readiness that allows airports to use smart systems –
defined earlier as the ability to monitor, visualise and respond to digital 
processes in real-time, and as part of a wider ecosystem that connects 
all stakeholders

• This is synonymous with the «smart airport» concept



Technological readiness
This survey considers 3 dimensions: technologies, sensors, data

• It is difficult to define technological readiness. However, for the 
purposes of this survey, we look at the extent to which airports:
- Use digital technologies for key processes and functions
- Use sensors: instrumentation – sensors or ‘smart’ components that gather 

data and allow for connectivity and interaction via a network
- Use data: gather it, analyse & use it, share it, connect & integrate with 

others in the airport ecosystem



Use of digital technologies
This survey considers 5 airport processes and functions

• Passenger processes (e.g. check-in, bag drop, security, eCommerce, 
wayfinding, boarding)

• Airside operations (e.g. tower and ATC, gate and apron, airport control, airfield 
operations)

• Infrastructure management (e.g. building, energy, waste)
• Resource management (e.g. equipment, workforce)
• General administration (e.g. accounting, payroll, procurement, BI)

Assumes that physical objects are also digitally enabled
e.g. physical objects (passengers, baggage, cargo, aircraft, staff, equipment, etc) 

digitally enabled via mobile devices, digital tags, computers, etc



Use of sensors
This survey considers 4 types of sensors

Category Examples
Proximity Parking space sensors, radio-frequency identification (RFID) smart baggage tracking, asset 

or workforce tracking, passenger tracking via beacons, Bluetooth, near field 
communications (NFC) or wifi

Pressure Sensors for smart energy monitoring, building maintenance, waste management

Optical Cameras or other sensors for biometrics, security screening, flow or throughput 
management, or monitoring equipment such as kiosks and bag drop stations

Motion Access control sensors for intrusion detection, video surveillance, automatic doors or 
barriers



DATA

Flow monitoring 
& management

Process 
automation

Customer 
engagement

Intelligent 
building 

management

Predictive 
solutions

Collaborative 
decision making

Data can then be communicated across the network 
to aid decision making for a range of solution clusters



Use of data
This survey considers 4 ways in which data can be used

• Data should be collected from a wide range of sources
• Data should be analysed and used quickly to inform real-time 

decision-making
• Data should be shared in real time with key industry partners such as 

surface access, airlines, handlers, security, passport control
• Airport systems and processes that collect data should be connected 

and integrated with those of key industry partners

Data is at the heart of digital transformation. However, it is also a huge 
challenge given the siloed nature of airport processes and functions, and 

the range of stakeholders within the airport ecosystem



Digital transformation is not 
just about implementing more 
and better technologies. It 
involves aligning culture, 
people, structure and tasks
Kane, G. C., Palmer, D., Phillips, A. N., Kiron, D. and Buckley, N. (2016). Aligning the 
organisation for its digital future. MIT Sloan Management Review, 26 July.

“

”



Organisational readiness
This survey considers the 4 dimensions illustrated below



Transformation may also depend on innovativeness
This survey considers 5 categories of adopter

• Diffusion of Innovations by Rogers (1962)
• Theory that seeks to explain how, why, and at what rate new ideas and 

technology spread over time among participants in a social system
• We use it here to show the level of innovativeness at airports (defined 

as the degree to which an airport adopts new digital technologies)
• Five categories of adopter: innovators, early adopters, early majority, 

late majority, and laggards



Five categories of adopter

Category Expected 
% of sector

Description

Laggards 16 We are normally amongst the last few airports to use new 
digital technologies

Late 
majority

34 We tend to use new digital technologies when they are used 
by most airports

Early 
majority

34 We tend to use new digital technologies when they are used 
by some airports

Early 
adopters

13.5 We embrace new digital technologies, and are usually 
amongst the first few airports to use them

Innovators 2.5 We actively seek out new digital technologies and are 
happy to experiment with them, even when they have not 
been trialed much in an airport setting before

Based on Diffusion of Innovations theory by Rogers (2003 - 1st edition in 1962)
Rogers, E. M. (2003). Diffusion of Innovations, 5th ed., Free Press, New York 



Priorities, trends and issues
This survey considers a selection of themes

• Priorities for investment during the next 3-5 years in passenger and 
airside areas

• Industry 4.0 technology trends that are expected to have the greatest 
impact during the next 5-10 years

• Workforce and ethical issues that may arise as a result of airport digital 
transformation



Approach



Survey design

• Self-completion survey
• Completed online using the survey tool Netigate
• Available in English and Norwegian
• 19 closed questions, 1 free text option for additional comments
• Average completion time of 10 minutes
• Anonymous settings used to ensure privacy



Example invitation text

Dear xxxx
I am conducting a survey on the use of digital technologies at airports with colleagues at 
Cranfield University in the UK and Molde University College in Norway.
I wonder if you can spare about 10 minutes of your time to participate.
The survey is part of an academic research project, and the findings will be available to 
respondents. We are sending the survey to airports worldwide, mainly to senior 
executives.
Anonymous survey settings are used, which means it is not possible to link responses to 
individual airports or persons. No personal data is gathered. Only aggregate responses 
will be reported.
If you would like to take part, click on the following link to the survey:

〈click here〉
If you have any questions or comments, please contact me at: nigel.halpern@kristiania.no
Reply with “unsubscribe” in the subject if you do not wish to receive further emails about 
this survey.
Kind regards

mailto:nigel.halpern@kristiania.no


Screenshot of an example question



Sampling frame and delivery

• Airports listed on ACI´s world airport traffic report as a sampling frame
• Approx.1201 email addresses found and used (262 named, 939 generic)
• Invitation sent by email with a link to the survey
• Two repeat mailings of the invitation
• Estimate that no more than half of the emails were delivered

• Also sent a link to the survey directly to LinkedIn contacts at airports
• Messages sent to 93 staff at airports already in the sampling frame
• Mainly sent to a CEO, airport manager, or senior manager for digital/IT
• No repeat mailings



PART II
Respondents



115 respondents
The findings of this survey are biased towards airports in 
Europe and North America, and also to larger airports

Sampling frame* Respondents Difference
n % n % %

Total All 2452 100 115 100 -

Region Africa 212 8,6 1 0,9 -7,7

Asia-Pacific 825 33,6 15 13,0 -20,6

Europe 737 30,1 63 54,8 +24.7

Latin America & Caribbean 326 13,3 4 3,5 -9,8

Middle East 104 4,2 4 3,5 -0,7

North America 248 10,1 28 24,3 +14,2

Airport size 25 mppa or more 94 3,8 16 13,9 +10,1

10 to less than 25 mppa 121 4,9 6 5,2 +0,3

5 to less than 10 mppa 132 5,4 10 8,7 +3,3

1 to less than 5 mppa 505 20,6 26 22,6 +2,0

Less than 1 mppa 1600 65,3 57 49,6 -15,7

*ACI (Airports Council International) (2019). World Airport Traffic Report 2018. Montreal, ACI.  



Most of the respondent airports are publicly owned (locally or 
nationally) but operated by a corporatised airport operator

Local public as part of 
a local administration

16 %

Local public 
corporatised

23 %

National public as part 
of a national 

administration
6 %

National public 
corporatised

36 %

Mixed - public majority
1 %

Mixed - private majority
4 %

Fully private
14 %

Airport operator

n115
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PART III
Drivers & challenges



Drivers
Question: What are the most important drivers for digital initiatives at your airport? 
Select up to five.



The most important drivers are to enhance the passenger 
experience and safety and security. Also to reduce operating 
expenditure and generate additional revenue

14,8

20,0
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Reduce environmental impacts
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Reduce operating expenditure (OPEX)
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Enhance safety and security

Enhance passenger experience

Respondents (%)



Challenges
Question: Imagine that your airport is considering implementing additional digital 
initiatives in the next 1-3 years. What would be the greatest challenges for your 
airport? Select up to five.



The greatest challenges are associated with implementation 
costs and limitations with existing airport infrastructure or 
services

8,7

9,6

14,8

21,7

21,7

24,3

29,6

31,3

40,9

40,9

51,3

53,9
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other stakeholders)

Running and/or update costs once implemented

Uncertainty over whether they will meet our needs or not

Staff resistance to change

Knowledge limitations of the workforce

Difficulties associated with quantifying the potential
benefits and ROI

Limitations with existing airport infrastructure or services

Implementation costs

Respondents (%)



PART IV
Technological readiness



Use of digital technologies
Question: To what extent are digital technologies used at your airport in the 
following areas? Select one response for each are.



Airports are most advanced in digitalising general 
administration followed by passenger and airside areas. They 
are less advanced in digitalising approaches to resource 
management and infrastructure

3,65

3,03

2,89

3,23

3,44

1 2 3 4 5

General administration (e.g. accounting, payroll,
procurement, Business Intelligence)

Resource management (e.g. assets, workforce)

Infrastructure management (e.g. building, energy,
waste)

Airside operations (e.g. tower and ATC, gate and apron,
airport control, airfield operations)

Passenger processes (e.g. check-in, bag drop, security,
eCommerce, wayfinding, boarding)

Mean response

1 «not at all», 2 «to a small extent», 3 «to a moderate extent», 4 «to a large extent», 5 «to a very large extent» 



3.25
On average, digital technologies are 

used in key areas “to a moderate 
extent”

1 «not at all», 2 «to a small extent», 3 «to a moderate extent», 4 «to a large extent», 5 «to a very large extent» 



Use of sensors
Question: To what extent are the following used at your airport? Select one.



Motion sensors are used most while pressure sensors are least 
used

2,84

2,54

2,06

2,23

1 2 3 4 5

Motion sensors (e.g. access control sensors for intrusion
detection, video surveillance, automatic doors or barriers)

Optical sensors (e.g. cameras or other sensors for
biometrics, security screening, flow or throughput

management, or monitoring equipment such as aircraft,
vehicles, kiosks and bag drop stations)

Pressure sensors (e.g. sensors for smart energy
monitoring, building maintenance, waste management)

Proximity sensors (e.g. parking space sensors, RFID
smart baggage tracking, GPS tags for asset or workforce
tracking, geofencing or passenger tracking via beacons,

Bluetooth, Near Field Communications or wifi)

Mean response

1 «not at all», 2 «to a small extent», 3 «to a moderate extent», 4 «to a large extent», 5 «to a very large extent» 



2.40
On average, sensors are used “to a 

small extent”

1 «not at all», 2 «to a small extent», 3 «to a moderate extent», 4 «to a large extent», 5 «to a very large extent» 



Use of data
Question: To what extent do you agree about the following statements. 
Select one.



To a moderate extent, airports collect data from a wide range of 
sources, and use that data quickly to inform real-time decision 
making. To a small extent, airports share data, and connect and 
integrate data systems and process with key stakeholders

2,24

2,35

2,61

3,24

1 2 3 4 5

Airport systems and processes that collect data are
connected and integrated with those of key industry

partners

Data is shared in real time with key industry partners
such as ground transport, airlines, handlers, security,

passport control

Data is analysed and used quickly to inform real-time
decision-making

Data is collected from a wide range of sources

Mean response

1 «not at all», 2 «to a small extent», 3 «to a moderate extent», 4 «to a large extent», 5 «to a very large extent» 



2.60
On average, data is used “to a 

moderate extent”

1 «not at all», 2 «to a small extent», 3 «to a moderate extent», 4 «to a large extent», 5 «to a very large extent» 



Respondents are more advanced in their use of digital technologies in 
key areas than they are in the use of sensors and data. However, their 
use of technologies is still only «moderate». The overall picture 
suggests that most airports are still working on digitising or digitalising 
key areas (i.e. Airport 2.0 or 3.0 in terms of maturity) versus 
developing smart capabilities for digital transformation (i.e. Airport 4.0)

Variable Value Item Value

Use 3,25 Passenger processes 3,44

Airside operations 3,23

Infrastructure management 2,89

Resource management 3,03

General administration 3,65

Sensors 2,40 Proximity sensors 2,23

Pressure sensors 2,06

Optical sensors 2,54

Motion sensors 2,84

Data 2,60 Collected from a wide range of sources 3,24

Analysed and used quickly to inform real-time decision-making 2,61

Shared in real time with key industry partners 2,35

Connected and integrated with key industry partners 2,24

1 «not at all», 2 «to a small extent», 3 «to a moderate extent», 4 «to a large extent», 5 «to a very large extent» 



Only 5% of respondent airports use digital technologies, on 
average, across the five main areas «to a very large extent»
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Only 4% of respondent airports use sensors, on average, 
across the four main types «to a very large extent»
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Only 4% of respondent airports use data, on average, across 
the four main items «to a very large extent»
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2.76
On average (across all 13 items), 

respondents believe that their 
organisation has a “moderate” level 
of technological readiness for digital 

transformation
1 «not at all», 2 «to a small extent», 3 «to a moderate extent», 4 «to a large extent», 5 «to a very large extent» 



PART V
Organisational readiness



Organisational dimensions
Question: To what extent do you agree or disagree with the following 
statements about your organisation? Select one response for each 
statement.



Clarity
Organisations generally have support from senior managers for 
digital initiatives and provide clear business cases for them. 
However, there is uncertainty regarding whether they have a 
clear leadership and clearly defined strategy for digital initiatives 

3,6

3,9

3,4

3,4

1 2 3 4 5

Our organisation provides clear business cases for
digital initiatives

Our organisation has senior managers that
support and engage in digital initiatives

Our organisation has a clear leadership for digital
initiatives

Our organisation has a clearly defined digital
strategy

Mean response

1 «strongly disagree», 2 «tend to disagree», 3 «neither agree nor disagree», 4 «tend to agree», 5 «strongly agree» 



Collaboration
Organisations generally collaborate effectively and learn from 
collaboration with stakeholders. However, they are less good at 
building support from stakeholders and channeling ideas or 
requests from them

3,3

3,6

3,4

3,6

1 2 3 4 5

Our organisation is good at building support from
stakeholders for digital initiatives

Our organisation learns from collaborating with
stakeholders on digital initiatives

Our organisation is good at channeling ideas or
requests from stakeholders about digital initiatives

Our organisation collaborates effectively with
stakeholders on digital initiatives

Mean response

1 «strongly disagree», 2 «tend to disagree», 3 «neither agree nor disagree», 4 «tend to agree», 5 «strongly agree» 



Capabilities
Organisations generally understand digital technologies and 
their impact, the skills and resources that are needed, and how 
to build support through solutions that work. However, they are 
less advanced in terms of having the necessary competencies

3,5

3,2

3,5

3,9

1 2 3 4 5

Our organisation builds support for digital
initiatives through solutions that work

Our organisation acquires and trains digital talents
while valuing and retaining existing competencies

Our organisation identifies and anticipates
required skills and resources for digital initiatives

Our organisation understands key digital
technologies and how they can impact on airports

Mean response

1 «strongly disagree», 2 «tend to disagree», 3 «neither agree nor disagree», 4 «tend to agree», 5 «strongly agree» 



Culture
Organisations are generally positive towards digital initiatives 
and have a culture that recognises and values them. However, 
they are less holistic and dynamic in their approach

3,7

3,5

3,4

4,0

1 2 3 4 5

Our organisation has a culture that recognises and
values new digital ideas and initiatives

Our organisation takes an organisation-wide rather
than department-driven approach to digital

initiatives

Our organisation has a dynamic approach to
making decisions about digital initiatives

Our organisation has a positive attitude towards
digital initiatives

Mean response

1 «strongly disagree», 2 «tend to disagree», 3 «neither agree nor disagree», 4 «tend to agree», 5 «strongly agree» 



Respondents suggest that their organisation is most ready in terms of 
having the culture for digital transformation, especially in terms of a 
positive attitude towards digital initiatives. However, they are least 
ready in terms of collaboration

Variable Value Item. Our organisation.....: Value

Clarity 3,55 has a clearly defined digital strategy 3,37

has a clear leadership for digital initiatives 3,39

has senior managers that support and engage in digital initiatives 3,86

provides clear business cases for digital initiatives 3,59

Collaboration 3,41 collaborates effectively with stakeholders on digital initiatives 3,55

is good at channeling ideas or requests from stakeholders about digital initiatives 3,40

learns from collaborating with stakeholders on digital initiatives 3,61

is good at building support from stakeholders for digital initiatives 3,25

Capabilities 3,52 understands key digital technologies and how they can impact on airports 3,91

identifies and anticipates required skills and resources for digital initiatives 3,45

acquires and trains digital talents while valuing and retaining existing competencies 3,15

builds support for digital initiatives through solutions that work 3,51

Culture 3,66 has a positive attitude towards digital initiatives 4,00

has a dynamic approach to making decisions about digital initiatives 3,40

takes an organisation-wide rather than department-driven approach 3,51

has a culture that recognises and values new digital ideas and initiatives 3,70

1 «strongly disagree», 2 «tend to disagree», 3 «neither agree nor disagree», 4 «tend to agree», 5 «strongly agree» 



21% of respondent airports «strongly agree» that their 
organisation has, on average, clarity regarding digital initiatives 
at their airport. However, only 12% «strongly agree» that they 
have a clearly defined strategy
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9% of respondent airports «strongly agree» that their 
organisation, on average, collaborates regarding digital 
initiatives at their airport
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14% of respondent airports «strongly agree» that their 
organisation has, on average, the capabilities for digital 
initiatives at their airport
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21% of respondent airports «strongly agree» that their 
organisation has, on average, a culture for digital initiatives at 
their airport
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3.53
On average (across all 16 items), 
respondents “tend to agree” that 

their organisation has an 
organisational readiness for digital 

transformation
1 «strongly disagree», 2 «tend to disagree», 3 «neither agree nor disagree», 4 «tend to agree», 5 «strongly agree» 



There a positive relationship between technological and 
organisational readiness
Pearson´s correlation: 0,533, p.000**
**Correlation is significant at the 0.01 level (2-tailed)

Organisational scale: 1 «strongly disagree», 2 «tend to disagree», 3 «neither agree nor disagree», 4 «tend to agree», 5 «strongly agree» 
Technological scale: 1 «not at all», 2 «to a small extent», 3 «to a moderate extent», 4 «to a large extent», 5 «to a very large extent» 



PART VI
Innovativeness



Diffusion of innovations
Question: Which of the following best describes your airport compared to 
other airports? Select one.



Our sample has a high proportion of innovators (10% versus an 
expected 2.5%) and early adopters (16% versus an expected 
13.5%). It has less early majority than expected (26% versus an 
expected 34%). The expected values of 34% for late majority 
and 16% for laggards are pretty much observed in our sample

9,6

15,7

26,1

33,0

15,7

0 5 10 15 20 25 30 35

Innovators: We actively seek out new digital technologies
and are happy to experiment with them, even when they
have not been trialed much in an airport setting before

Early adopters: We embrace new digital technologies, and
are usually amongst the first few airports to use them

Early majority: We tend to use new digital technologies
when they are used by some airports

Late majority: We tend to use new digital technologies
when they are used by most airports

Laggards: We are normally amongst the last few airports
to use new digital technologies

Respondents (%)



Diffusion of innovations is associated with airport size. Larger 
airports tend to be the most innovative while laggards are most 
likely to be smaller airports
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There is a positive relationship between diffusion of innovations 
and technological readiness. For instance, innovators have the 
highest level of technological readiness, laggards have the 
lowest

Use Sensors Data Technological readiness
Laggards 2,48 1,58 2,01 2,06

Late majority 3,04 2,07 2,24 2,47

Early majority 3,57 2,73 2,83 3,08

Early adopters 3,70 3,13 3,10 3,27

Innovators 3,64 2,93 3,45 3,41

1 «not at all», 2 «to a small extent», 3 «to a moderate extent», 4 «to a large extent», 5 «to a very large extent» 

One-way ANOVA (F(4,100) = 18.456, p = .000)



There is a similar positive relationship between diffusion of 
innovations and organisational readiness. For instance, 
innovators have the highest level of organisational readiness, 
laggards have the lowest

Clarity Collaboration Capabilities Culture Organisational readiness

Laggards 2,69 2,72 2,66 3,22 2,87

Late majority 3,41 3,25 3,51 3,68 3,41

Early majority 3,80 3,52 3,68 3,75 3,70

Early adopters 3,91 3,84 3,80 3,68 3,76

Innovators 4,33 4,18 4,18 4,02 4,18

1 «strongly disagree», 2 «tend to disagree», 3 «neither agree nor disagree», 4 «tend to agree», 5 «strongly agree» 

One-way ANOVA (F(4,88) = 7.060, p = .000)



PART VII
Priorities, trends and issues



Priority passenger areas
Question: In which passenger areas does your airport need greater 
investment in digital technologies during the next 3-5 years? Select up to 
five.



In terms of passenger areas, priorities tend to be focused on 
passenger check-in and bag drop, and security. Less so on 
navigation/wayfinding
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Priority airside areas
Question: In which airside areas does your airport need greater investment in 
digital technologies during the next 3-5 years? Select up to five.



In terms of airside areas, priorities tend to be focused on airport 
operational database, and airfield control and monitoring. Less 
so on automated docking systems
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Industry 4.0 technology trends
Question: Which technology trends are likely to have the greatest impact on your 
airport during the next 5-10 years. Select up to five.



Automation and biometrics are likely to have the greatest 
impact in the future. Also, artificial intelligence and 
cybersecurity. The least impact is expected from additive 
manufacturing, robots and blockchain
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Workforce and ethical issues
Question: To what extent do you agree with the following statements about digital 
technologies at your airport? Select one.



Digital technologies are expected to improve human 
performance and productivity, and reduce human errors. 
Human interaction at airports is likely to decrease, along with a 
reduction in the workforce. However, digitalisation is also 
expected to create new types of jobs and skills
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PART VIII
Summary of key findings



Survey respondents

• There were 115 respondents to the survey
• The findings of are biased towards airports in Europe and North America, and 

also to larger airports
• Most of the respondent airports are publicly owned (locally or nationally) but 

operated by a corporatised airport operator
• Respondents tend to be mid-level managers (mainly local airport managers) or 

top-level managers that head responsibility for the organisation
• Most respondents have overall responsibility for the organisation or airport 

rather than working in a specific area. Outside of this, the most common area 
of work is digital/IT

• Just over half of the respondents have worked at the airport for five or more 
years



Drivers and challenges

• The most important drivers for investment in digital technologies are to 
enhance the passenger experience and safety and security. Also to reduce 
operating expenditure and generate additional revenue

• The greatest challenges to investing in digital technologies are associated with 
implementation costs and limitations with existing airport infrastructure or 
services



Technological readiness

• Airports are most advanced in digitalising general administration followed by 
passenger and airside areas. They are less advanced in digitalising 
approaches to resource management and infrastructure

• Motion sensors are used most while pressure sensors are least used
• To a moderate extent, airports collect data from a wide range of sources, and 

use that data quickly to inform real-time decision making. To a small extent, 
airports share data, and connect and integrate data systems and process with 
key stakeholders

• Respondents are more advanced in their use of digital technologies in key 
areas than they are in the use of sensors and data. However, their use of 
technologies is still only «moderate». The overall picture suggests that most 
airports are still working on digitising or digitalising key areas (i.e. Airport 2.0 or 
3.0 in terms of airport digital maturity) versus developing smart capabilities for 
digital transformation (i.e. Airport 4.0)



Organisational readiness

• Airports have support from senior managers for digital initiatives and provide clear 
business cases for them. However, there is uncertainty regarding whether they 
have a clear leadership and clearly defined strategy for digital initiatives 

• Airports collaborate effectively and learn from collaboration with stakeholders. 
However, they are less good at building support from stakeholders and channeling
ideas or requests from them

• Airports understand digital technologies and their impact, the skills and resources 
that are needed, and how to build support through solutions that work. However, 
they are less advanced in terms of having the necessary competencies

• Airports are positive towards digital initiatives and have a culture that recognises 
and values them. However, they are less holistic and dynamic in their approach

• Airports are most ready in terms of having the culture for digital transformation, 
especially in terms of a positive attitude towards digital initiatives. However, they 
are least ready in terms of collaboration

• There is a significant positive relationship between organisational and 
technological readiness



Innovativeness

• Our sample of airports consists of a high proportion of innovators (10% versus 
an expected 2.5%) and early adopters (16% versus an expected 13.5%). It 
has less early majority airports than expected (26% versus an expected 34%). 
The expected values of 34% for late majority and 16% for laggards are pretty 
much observed in our sample

• Diffusion of innovations is associated with airport size. Larger airports tend to 
be the most innovative while laggards are most likely to be smaller airports

• There is a positive relationship between diffusion of innovations and 
technological readiness. For instance, innovators have the highest level of 
technological readiness, laggards have the lowest

• Similarly, there is a positive relationship between diffusion of innovations and 
organisational readiness. For instance, innovators have the highest level of 
organisational readiness, laggards have the lowest



Priorities, trends and issues

• In terms of passenger areas, priorities tend to be focused on passenger 
check-in and bag drop, and security. Less so on navigation/wayfinding

• In terms of airside areas, priorities tend to be focused on airport operational 
database, and airfield control and monitoring. Less so on automated docking 
systems

• Automation and biometrics are likely to have the greatest impact in the future. 
Also, artificial intelligence and cybersecurity. The least impact is expected from 
additive manufacturing, robots and blockchain

• Digital technologies are expected to improve human performance and 
productivity, and reduce human errors. Human interaction at airports is likely to 
decrease, along with a reduction in the workforce. However, digitalisation is 
also expected to create new types of jobs and skills



The research team would like to thank respondents for taking 
the time to participate in our survey

«Thank you»

If you have any questions or comments, please email Nigel 
Halpern at nigel.halpern@kristiania.no


