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PEG/ASAS/// Executive Summary

Purpose
 Understand the software used by airports to manage their SMS

Goal

* Provide the FAA with guidance towards recommending SMS
software for airports, including minimum functionality
standards

Software Analysis

 Reviewed commercially available SMS software products

Survey
e Accessed the airport community to see how they’re using SMS
software



PE({ASAS //// Research Design

Part |
e Literature review and background

Part Il

e Review of commercially available SMS software
products

Part Il

e Survey of airports that have some level of knowledge
of SMS and have used some sort of software to manage

their SMS



PE@SAS// Part | - SMS Background

Safety Management Systems
e High-Risk Industries
— Nuclear, maritime, petroleum, rail
e New Era in Aviation Safety
— 1900 — 1970s = Technical Era
— 1970s — min-1990s = Human Factors Era
— Mid-1990s — Today = Organizational Era



PE@SAS// Part | - SMS Background

e 2007
e 2008
e 2011
e 2014

SMS at Airports

Pilot Project #1 22 Participants
Pilot Project #2 9 Participants
Implementation Study 14 Participants

Robertson, Harrison, Ruiz 42 Airports w/ SMS



PE@SAS// Part Il - Software Evaluation

ldentify SMS Software

e Basic Internet search for software related to Safety

Management Systems
e 31 different software systems were identified
e 16 of the 31 software systems provided a demonstration or
trial
e 13 airport-specific
e 3 for general industry



Part Il - Software Evaluation
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Methodology
e |dentify the basic functionalities of the software

The Four SMS Components

Safety Policy Safety Assurance
Establizhes senior management's Evaluates the continued

commitment to continually effectiveness of implemented risk
improve safety, defines the contral strategies, supports
methods, processes, and the identification of
organizational structure nevy hazards

needed to meet
safety goals

Safety Risk
Management

Determines the need far,
and adequacy of, new
ot revised risk controls based

on the assessment of acceptable
risk

Safety Promotion

Includes training,
communication, and
other actions to create a
positive safety culture within all
levels of the workforce
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ICAO SMM

Provided a basis from
which we created the
list of software
functionalities

Part Il - Software Evaluation

Safety Management
Manual (SMM)

Approved by the Secretary 6 eneral
and published under his authority

Thid Edition — AH3

International Civil Aviation Organization
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37 Software Attributes Identified

Software Evaluation

Administrative

Web-Based
Off-Line Access
Mobile Applications
Individual Login
Public Access

Data Backup

Data Export
Technical Support

Safety Assurance

Safety Promotion

Policy and Safety Risk

Objectives Management
SMS Manual Builder Mandatory Hazard
Gap Analysis Tool Reports

Implementation Plan
Document Upload

Software Design
Based on ICAO/FAA

\oluntary Hazard
Reporting
Confidential Hazard
Reporting
Customizable Surveys
Risk Assessment
Customizable Risk
Matrix

Risk Mitigation Planning

Email Notification to
Safety Manager
Incident Assignment

Hazard Report Feedback

to Original Reporter

Audits
Incident/Accident
Investigations
Trend Analysis
Trend Analysis:
Mapping with GIS
Customizable Form
Hazard Mitigation
Tracking

Communication with
3rd Parties

Internal Email
Communication
Training Modules
Training Assessment
Tools

Integration with a
Learning
Management System
Training Tracking for
all Personnel
Dashboard

Must Read Alerts

10



Airport SMS Software Evaluation

Administrative Capabilities

Public Access )
Off-Line Access
Mobile Applications -
Web-Based -
Data Backup -
Technical Support _
Individual Login _
I

Data Export

0 2 4 6 8 10 12 14

M Aviation Specific  ©° Non-Aviation
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E ASM—‘ Airport SMS Software Evaluation

SMS Implementation and Policy Capabilities

Implementation Plan .
Gap Analysis Tool -

SMS Manual Builder

Software Design Based on ICAO/FAA

Document Upload 3

0 2 4 6 8 10 12 14

M Aviation Specific Non-Aviation



Airport SMS Software Evaluation

Risk Management Capabilities

Hazard Report Feedback to Original Reporter 1

Customizable Risk Matrix )

Risk Mitigation Planning 1
Risk Assessment 1
Customizable Surveys 2
Confidential Hazard Reporting 1
Voluntary Hazard Reporting 1
Incident Assignment 2
Email Notification to Safety Manager 3
Mandatory Hazard Reports 2
0 2 4 6 8 10 12 14

M Aviation Specific Non-Aviation



Airport SMS Software Evaluation

Safety Assurance Capabilities

Trend Analysis:Mapping with GIS

Hazard Mitigation Tracking

Incident/Accident Investigations

Audits

Customizable form

Trend Analysis

0 2 4 6 8 10 12 14

M Aviation Specific Non-Aviation



Airport SMS Software Evaluation

Safety Promotion Capabilities

Integration with a Learning Management System
Training Modules

Training Assessment Tools

Communication with 3rd Parties

Dashboard

Must Read Alerts

Training Tracking for all Personnel

Internal Email Communication

0 2 4 6 8 10 12 14

M Aviation Specific Non-Aviation
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 Developed a survey
to be distributed to
45 domestic civil
airports

e Survey Purpose

— Gauge the safety
culture and Safety
Management System
implementation at
airports

Survey Results

SMS programs are considered to encompass 4 primary companents: Safety Policy, Safety Promation,
Safety Risk Management, and Safety Assurance.

Please select which components of SMS that your alrport has developed and/or Implemented over the
last 5 years,
(multiple selections permitted)

How would you describe your airport's transition from a traditional safety program to a more formal SMS
program?

Do you use computer software for any portion of your airport's safety or SMS program?

{This can include any form of software, including M3 office products, other spreadsheet or database
software, as well as speclalized SMS software)

Yoo

Safety Policy
Establishes senior management's
commitment to continually
improve safety; defines the
methods, processes, and
organizational structure
needed to meet

safety goals

Safety Risk @

Safety Promotion

Management P S
Determines the need for, >, Safety Fromation neludes trainion,
and adequacy of, new ___,/ communication, and

other actions to create a
positive safety culture within all
lewels of the workforce

ot revised risk contrals based
on the assessment of acceptable
risk

16



Survey Results

 Survey Content

SMS Software Capabilities and
Programs Features

Please provide your inputs on the following possible capabilities of software that may be u
Which of the following commercially available SMS software product(s) do managing an airports satety or SMS program.
or SMS program?
(multiple selections permitted)

User Satisfaction

Please rate how your SMS software product(s) meet the needs of your program with respect to the
following characteristics.

This question is highly important to the research. Completion of this question is most appre

Very
Does your Very sfied  Unsatisfied
safety or SMS Satisfied (5) Satisfied (4)  Neutral (3) (1) N/A
program use you consider this
this cepsbilty | capabiliy @ “must have’ Ease
in any ‘nice to have”, or “not Scalability
software you desired’?
- Accessibility

Ease of installation

Ease of updating s

Risk mitigaticn tool
g1 GIS capabilties
Safety Policy Manual creation e e ¢ Training required to use
Dashboars
Custom risk matrix o
Internal &-mail o

eation

unications Inputting of data

Operational Dashboards

other

& Cost

ing of documents &
ntation plan creation

vihen "off-line

essment tocl

Exporting of Data

Confidential Hazard Reporting

Safety trend analysis tool

Hazard Reporting

Training assessment tools

Integration with & training

rall Satisfaction

via & user login

/ the pubic

Access from web browsers
Data ba

Gapa

Must read alerts

e What works and what does not?



Survey Results

Airports by NPIAS Classification

14

12
B surveyed

0 H completed

Lange Hub  Medium Hub  Small Hub Mon-Hub  MNon-Primary Reliever General
Bviation

*Responding airports-Mostly
small/medium hubs(NPIAS
classification) or Class 1(14 CFR Part
139).

*Several airports continue to develop
and implement SMS programs, while
other have ceased implementation
for now.

Percentage of Reponding Airports that have or
had implemented components of SMS over
the last 5 years

1007
80
BO%g
TS
60
508
&0
308
205
10eg
Safety Policy Safety Promotion Safety Risk Safety Assurance
Managemeant

How Responding Airports described their
levels of SMS implementation

We are in the
process of
transitioning to an
5M5 program
13%

We hawe a fully
implemented SMS

program
15%

e currenthy hawve a
safety program,
SMS is not currently
under development

25%

18
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*Most airports had their
softwares installed on a local
network server, which was
accessible from multiple
computers on their network.
*Out of the 6 airports paying
higher upfront costs, some
were paying for in-house
built software, while others
paid for software products
installed by vendors.
eAirports paying less upfront
costs instead paid monthly
subscription costs.

eAbout 9 airports said that
SMS software was limited to
only certain users.

25%

Percentage of Respondents
tn =] tn a
I & I *

=]
H

Survey Results

Software procurement and installation costs

1 ITH

50-51000 51000 - 5100000 5200000 - 525,000 - 550,000 - Greaterthan
425,000 450,000 5100, 000 510,000

Software monthly subscription costs

50 51-350 550 -5100  5100-5250 5250-5500 5500 - 51000 Greater than
&
1000

19



Analysis

100

B Must have ® Niceto have ® Not desired



Administrative Capabilities

Public Access

Off-Line Access 2

Mobile Applications 1

Web-Based 2

Data Backup 2

Technical Support 3

Individual Login 3

Data Export 3

Analysis

Reported Capability Necessity by

Public Access

Off-Line Access

Mobile Applications

Web-Based

Data Backup

Technical Support

Individual Login

Data Export

0 2 4 6 8 10 12

H Aviation Specific Non-Aviation

14

® Must have

Percent

H Nice to have

80 100

= Not desired



Analysis

SMS Implementation and Policy = Reported Capability Necessity by

Capabilities
Implementation Plan

Gap Analysis Tool

SMS Manual Builder

Software Design Based on
ICAO/FAA

Document Upload

Percent

Implementation Plan

Gap Analysis Tool

SMS Manual Builder

Software Design Based on
ICAO/FAA

Document Upload

H Aviation Specific Non-Aviation

14

o

20 40 60 80 100

B Must have ® Niceto have ™ Not desired



Risk Management Capabilities

Hazard Report Feedback to

Original Reporter 1
Customizable Risk Matrix
Risk Mitigation Planning 1
Risk Assessment 1
Customizable Surveys 2
Confidential Hazard Reporting 1
Voluntary Hazard Reporting 1
Incident Assignment 2
Email Notification to Safety 3
Manager
Mandatory Hazard Reports 2

Analysis

Reported Capability Necessity by

Hazard Report Feedback to
Original Reporter

Customizable Risk Matrix

Risk Mitigation Planning

Risk Assessment
Customizable Surveys
Confidential Hazard Reporting
Voluntary Hazard Reporting

Incident Assignment

Email Notification to Safety
Manager

Mandatory Hazard Reports

0 2 4 6 8 10 12

H Aviation Specific Non-Aviation

14

® Must have

H Nice to have

Percent

0 20 40 60 80 100

= Not desired



Safety Assurance Capabilities

Trend Analysis:Mapping with GIS . 1

Hazard Mitigation Tracking

Incident/Accident Investigations _

Customizable form

Trend Analysis

0 2 4 6 8 10 12 14

H Aviation Specific Non-Aviation

Analysis

Reported Capability Necessity by
Percent

Trend Analysis:Mapping with GIS

Hazard Mitigation Tracking

Incident/Accident Investigations

Audits

Customizable form

Trend Analysis

o

0

o

20 40 60 80 1

B Must have ® Niceto have ™ Not desired



Integration with a Learning
Management System

Training Modules

Training Assessment Tools

Communication with 3rd Parties

Dashboard

Must Read Alerts

Training Tracking for all Personnel

Internal Email Communication

M Aviation Specific

Non-Aviation

Analysis

Reported Capability Necessity by
Percent

Integration with a Learning
Management System

Training Modules

Training Assessment Tools
Communication with 3rd Parties
Dashboard

Must Read Alerts

Training Tracking for all Personnel

Internal Email Communication

0 20 40 60 80 100

B Must have ® Niceto have ™ Not desired
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Thank you!
Questions?
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