Implementing and Improving
Data Analytic Capabilities in
Airports

October 30, 2025
1:00-2:30 PM EST

NATIONAL s

ACADEMIES meine™ ACRP ‘ o

[arR=B| TRANSPORTATION RESEARCH BOARD



Today’'s Learning Objectives

1. Effectively implement data analytics to
enhance airport operations and improve
passenger experience

2. Estimate an organization’s analytical
maturity

3. Explore practical examples airports using
data analytics to optimize decision making
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American Association of Airport Executives (AAAE)

1.0 Continuing Education Units (CEUSs)
are available to Accredited Airport
Executives (A.A.E.)

Report your CEUs:
WWww.aaae.org/ceu
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http://www.aaae.org/ceu

American Institute of Certified Planners (AICP)

1.5 Certification Maintenance Credits

You must attend the entire webinar to be
eligible for credits

Log into the American Planning Association
website to claim your credits
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Questions and Answers

Please type your questions into Questions
your webinar control panel

We will read your questions out
loud, and answer as many as T —

time allows

#TRBwebinar
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Chelsey Jackson

ICF

Senior Manager of Organizational
Development

« 13 years of experience consulting for public and
private sector organizations

« Experience:

O leading projects for a wide range of Federal,
state, and local agencies

O conducting reviews of academic and
professional literature

analyzing quantitative and qualitative data
documenting project results

O leveraging research findings to develop

practical tools, recommendations, and best
practice guidance

« Master's degree from UMBC in
Industrial/Organizational Psychology
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ACRP WebResource 18

Implementing and Improving Data
Analytic Capabilities in Airports

Chelsey Jackson, Deputy PI, ICF
Dr. Sean Shiverick, ICF
Mike Smith, PMP, ICF
Nathan Wang, Houston Airport Systems
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Dr. Sean Shiverick

Data Analytics Consultant

ICF

¥ Data Science and
Research Consultant

¥ PhD in Psychology
(Experimental)

¥ MS in Data Science

¥ Senior Research Analyst, /
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Mike Smith

PM, Senior Director of Data Analytics

¥ Senior Director, Data
Analytics, ICF

¥ Project Management
Professional (PMP)

¥ Certified Analytics
Professional
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Nathan Wang

HAS Assistant Director Applications, Data

¥ Assistant Director of IT
Applications and Data,
Houston Airport Systems

MS Management Information
Systems

AWS Certified Data Engineer
Microsoft MCSE in Business
Intelligence/ Data Warehouse

Project Management
Professional (PMP)
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ACRP WebResource 18 Oversight Panel

 Royce Holden, Mead & Hunt, Madison, WI
(Chair)

« Raymond A. Herron, Charlotte Douglas
International Airport, Charlotte, NC

 Pamela S. Keidel-Adams, Kimley-Horn and
Associates, Inc., Mesa, AZ

« Syed Mehdi, San Antonio International Airport,
San Antonio, TX

- Torrance A. Richardson, Gerald R. Ford
International Airport Authority, Grand Rapids,
Ml

« Leslie F. Ruiz, Barich, Inc., Chandler, AZ
- Stephanie P. Austin, FAA Liaison

- Aneil Patel, Airports Council
International-North America Liaison
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Background and Purpose

Project Objective

Develop a web resource to help airports
leverage data more effectively by building or
enhancing their data analytic capabilities.

Data Analytics Challenges

Airport data use is limited by resource
constraints, data silos, inconsistent metrics,
and lack of training in data science.

Data Analytics Benefits

Data analytics empowers airports to make
smarter, evidence-based decisions by
visualizing operations, identifying
inefficiencies, predicting future scenarios,
and improving planning.
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Project Approach

Create Final
Case Studies Research
Products

Literature DE]:)
Review Collection

Develop case studies
that acknowledge
challenges faced,

drive decision
making, and

Create final
deliverables to help
airports leverage
data effectively by

airports that can be : : building or
: customize services : :
used as examples in o enhancing their data
based on individual

deliverables. analytic capabilities.
needs.

Develop an
understanding of
data analytics
capabilities in

Gain an
understanding of the
usage of data
analytics and what
potential has yet to
be acted upon.
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Research Methods - Qualitative Data

Literature Review: Data Collection:

¥ Examined 90+ sources Case Study Participants:
= Academic resources
= Business articles

= Direct sources from
airport websites

Des Moines International Airport

Dublin Airport/DAA International

Houston Airport System

John F. Kennedy (JFK) International Air Terminal (T4)
Phoenix Sky Harbor International Airport
San Antonio Airport System

Seattle-Tacoma International Airport

Focus Groups and Survey Participants:
Fairbanks International Airport

Ted Stevens Anchorage International Airport
Boston-Logan International Airport

Metropolitan Washington Airports Authority (Dulles
and Ronald Reagan International Airports)

Toronto Pearson International Airport
Harry Reid International Airport

+ ¥

+ ¥
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Research Results - WebResource

TRB's COOPERATIVE RESEARCH PROGRAMS

250! o An electronic product line of TRB's
BS[AGRD WebResources | anstecronc ot e o

Implementing and Improving Data Analytic Capabilities in Airports
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Implementing and Improving Data Analytic Capabilities in

Airports

Airports stand at the front line of data analytics innovation by effectively

As zir travel continues to grow. airports will face new challenges in

responding to the needs of passengers. Data analytics

techniques can help airports gain insights from data that support

decision-making and improve operational efficiency.

To remain competitive in a world of constantly changing technology and

business systems, airports need to identify the strategies to implement

and investments to make now that will provide the greatest returns in

the fi

€. As airports evolve in their strategies of data management,
analytics, and governance, substantial gains can be realized by
expanding the use of analytics and upgrading their software platforms

and computing infrastructure. This project provides a roadmap for

sirports seeking to modernize and improve their data management and

analytics methodologies for more effective data-based decision-making.

s intelligence objective of implementing data

The primary busi

analytics solutions is to make management decisions based on insights

extracted from data. The effective use of data analytics can enable

nformation generated

the very large amounts of
traff

airports to harnes:

across the airport . parking, passenger behaviors, operations,

retail sales, financial statisti provide & more comp

understanding of the factors that affect day-u

-day operations
(KPIs) is

Analytical models are

nformation about

with reporting dashboards and data visualizations.

rical and real-time

used to forecast

rget outcomes based on hist

information to provide actionable dat: t supports decision-making

and business planning. Ultimately, airports can improve operations
based on the ins

hts gaine:

om the power of data and analytics.
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Highlighted Resources

DATA ANALYTICS PRIMER

O m

DATA ANALYTICS KEY
TERMINOLOGY

Methods and techniques used in data

Overview of common data Outlines levels of da

analytics, benefits and challenges of

erminology.

applying data analytics in practice, and

steps for implementing data analytics

their data journey.

DATA ANALYTICS
MATURITY MODEL

analytics maturity.

Airparts can identify an estimate of where

they are on the maturity model based on

Case Studies

Des Moines International Airport is compiling 3 database of

P

San Antonio International Airport pla

nancisl reporting and review.

= 3

key airport statistics to inform operational decision-making.

Dublin Airport s prescriptive analytics to optimize

Airport Information Management Syst

security staff scheduling based on passenger demand.
efficiency.

Houston Airport System deployed a Customer Journey

Scorecard platform to enhance operations and improve the

analyti

passenger experience.
abou traffic congestion
vanced

John F. Kennedy International Air Terminal

t pa:

* analytics models to fores nger load and reduce wait
ti
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Seattle-Tacoma International Airport is using predic

0 monitor the sirport roadway and provide al

Phoenix Sky Harbor International Airport is tracking 85+ KPls

o develop an

m o enhance
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WebResource - Data Analytics Primer

TRB's COOPERATIVE RESEARCH PROGRAMS

Implementing and Improving Data Analytic Capabilities in Airports

HOME PRIMER KEYTERMINOLOGY MATURITYMODEL CASESTUDIES ~  BISUOGRAPHY  ABOUT

Data Analytics Primer

+ Data Analytics Overview

+ Data Integration and Storage

+ Key Performance Indicators

+ Descriptive Analytics

+ Predictive Analytics

+ Prescriptive Analytics

+ Example Analytics Solutions in Use

+ Technology

+ Data Architecture

+ Benefits of Data Analytics for Airports
+ Challenges and Mitigation Strategies
+ Steps for Implementing Data Analytics
+ Data Privacy and Sharing

+ FAA Regulations Governing Alrports

f ¥in
TRS Executive Committee  ACRP Oversight Committee
©2025 National Academy of Sclences  Termsof Use  Privacy Statement
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The Data Analytics Primer offers
airports an overview of best
practices for implementing data
analytics to enhance operations
and improve the passenger
experience. The Primer covers
key methods, benefits,
challenges, and step-by-step
guidance, making it an accessible
reference for anyone seeking to
develop and expand their data
analytics practices.
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WebResource - Analytics Case Studies

TRB's COOPERATIVE RESEARCH PROGRAMS B3 AGKP Webkesources | pnsecronc

Implementing and Improving Data Analytic Capabilities in Airports

HOME PRIMER KEYTERMINOLOGY MATURITYMODEL ~CASESTUDIES .  BIBLIOGRAPHY  ABOUT

Case Studies

Data Analytics Case Studies
provide real-world examples of
data analytics practices in action.

Each case study highlights analytic

methods for addressing a

business problem, lessons
learned, and measurable impacts.
The case studies provide insights e —
to inform airport professionals, to R Rt
enhance operations, and improve i

the passenger experience.

TR Executive Commitioe  ACRP Oversight Committee
L
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Webresource - Analytics Maturity Model

TRB's COOPERATIVE RESEARCH PROGRAMS

Implementing and Improving Data Analytic Capabilities in Airports

HOME PRIMER KEYTERMINOLOGY MATURITYMODEL CASESTUDIES .  BIBLOGRAPHY  ABOUT

Maturity Model and Evaluation Matrix

Framing the

maturity of an organization as  series of stages can provide guidance to airports at different levels about the next steps in

their specific needs (Davenport 2018). As traditional businesses, airports can be slow to change an

adopting da

e may seekto

expand thei s capabilities incrementally over time. This process can take different pathways. The different stages of analytics maturity can be

ach tab in Figure 1 below.

The Data Analytics Maturity Model

———. provides a structured framework to
| help airports assess and advance their

data analytics capabilities. It outlines
key stages of analytics maturity, offers

practical guidance for improvement,

and connects users to supporting
resources and case studies. This tool is
designed to help airport professionals
A [— See- identify where they are on the

A I“"“‘*"”“ . .. analytics journey and plan actionable

{Excel). Basic reporting tools provide descriptive measures of central tendency and variability to identify data trends.

Figure 2. Stage Model of Analytics Maturity

4 s
‘ Analytical
Analytical o4 * Data analytics are.
Organi embedded and

Localized Analytics analytic tools already in

*Recognize the value of place.

T s steps for growth
Anshytics Formeion improve their capability, with internal .
*Working with small data capabilities but have evial dat
that is structured and not essed very far
*Working on localized (e.g., chief information across operational
projects for individual officer, functional units. units,
business units, often or terminals, sirport o Data analytics moves at
functionally aligned. leadership). speed and scale and
* Data reporting may be includes both predictive
siloed across the and prescriptive
organization, limited methods.
collaboration across.
‘operational units.

o Still generating support
for an enterprise
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Case Study: Houston Airport System

(HAS) - Passenger Journey Scorecard
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Design Principles

 Prioritize near real-time data processing.

« Implement a mobile-first user experience.

« Focus on areas with readily available data initially.
« Drive for all passenger touch points over time.

« Leverage existing skill sets across the team.
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Trend Analysis
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Future Direction

« Expand monitoring scope to new areas.

« Develop visual enhancements for the platform.

« Enhance the data ETL process to resolve data delay.
 Build Al logic and forecasting capabilities.

« Explore better data sources for drill-down and diagnosis.
 Investigate integration with external airline data.

« Technical considerations:

Unify development environment for data preparation, analysis, Al/ML

Enhance collaboration for data engineers, data scientists, and business
analysts

Simply workflow management and governance
Accelerate data and Al discovery

Access comprehensive Al capabilities

Provide users with flexibility and integration
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The Future of Data Analytics

Impact of Generative Al
on data analytics in airports remains
uncertain and was outside the scope /
timing of our research project.
However, we can speculate informally

that it presents the potential for both

positive and negative disruptions. The

technology itself might enable a more

rapid maturity development within an
airport in several ways.
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Sean Shiverick
sean.shiverick@icf.com

A4
/ICF

' Nathan Wang
Nathan.Wang@houstontx.gov
Houston Airport Systems
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Other Events for You:

November 4, 2025

Diagnostic Assessments and Countermeasure Selection in the
Safe System

November 6, 2025

Simulation Art: DOT Practices for Operational Traffic
Simulation Models

November 19, 2025
Incorporating Unbonded Post-Tensioning in Concrete Bridges

https://www.nationalacademies.org/trb/events
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TRB Weekl

Subscribe to the newsletter for the most
recent TRB news & research:
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https://bit.ly/ResubscribeTRBWeekly

Get involved with TRB

Receive emails about upcoming webinars:
https://mailchi.mp/nas.edu/trbwebinars

Find upcoming conferences:
https://www.nationalacademies.org/trb/events

3 @NASEMTRB
] @NASEMTRB

m Transportation Research Board
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https://mailchi.mp/nas.edu/trbwebinars
https://www.nationalacademies.org/trb/events
https://www.linkedin.com/company/transportation-research-board-of-the-national-academies/
https://www.linkedin.com/company/transportation-research-board-of-the-national-academies/
https://twitter.com/nasemtrb
https://twitter.com/nasemtrb
https://www.facebook.com/NASEMTRB/
https://www.facebook.com/NASEMTRB/

Get Involved with TRB

Be a Friend of a committee bit.ly/TRBcommittees
= Networking opportunities

= May provide a path to Standing Technical Committee
membership

Join a Standing Committee bit.ly/TRBstandingcommittee

Work with CRP https://bit.ly/TRB-crp

Update your information www.mytrb.org

Getting involved is free!
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. Join the ACRP

IdeaHub
community

. Volunteer for

a project panel

. Prepare a

research
proposal

. Answer an

ACRP survey

. Apply the

research
results

Visit us online:
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http://www.trb.org/ACRP

ACRP Recorded Webinars

=,
ACRP

WEBINAR

Have you missed a past ACRP webinar that you wish you
could have attended?

No worries! All ACRP webinars are recorded and posted to
TRB's website for viewing at any time.

There are over 100 webinar recordings on a variety of
aviation topics available to you at:

https://www.nationalacademies.org/events
Select “Past Events” tab and search for “TRB Webinars”.
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