The primary objective
of the safety roadmap
is to provide a common
frame of reference for
all stakeholders.

industry Program
Promotes Safe
global air Transportation
Working with industry, boeing has contributed to the development of a safety plan that
focuses on promoting a safe and efficient global air transportation system. its main
objective is to help all regions of the world achieve the high levels of excellence maintained
by the regions with the best aviation safety performance.
By Terry McVenes, Senior manager, aviation System Safety, and Gerardo M. Hueto, Program manager of regional Safety

This article outlines how boeing is working
with industry to further reduce the accident
rate in various regions of the world through
the creation and implementation of a global
aviation Safety roadmap.
A coMMiTMenT To sAfeTy

boeing believes that safe flight should be a
basic expectation of citizens everywhere.
enhancing aviation safety performance
depends on industry and government
working together to focus their combined
energy on the most significant problems.
Working with the members of an industry
Safety Strategy group (iSSg) — international
air Transport association, airbus, Flight

Safety Foundation, airports council
international, civil air navigation Services
organization, and international Federation
of air line Pilots’ associations — boeing
has developed a global aviation Safety
roadmap for the international civil aviation

organization (icao). icao has aligned
its global aviation Safety Plan with the
roadmap, including activities from its
cooperative Development of operational
Safety and continuing airworthiness
Program (coScaP).

at a glance
The global aviation Safety roadmap:
is the primary guide for states and industry to work together to improve global
aviation safety.
■■ requires that a logical process be followed so regions are always investing their
energy in the most critical actions.
■■ Provides metrics and measurement that enable rigorously managed improvement.
■■ channels efforts through existing mechanisms, not new bureaucracies.
■■

WWW.boeing.com/co m m e rcia l / a e ro m a g a zine

05

figure 1: The roadmap
The global aviation Safety roadmap is designed to coordinate and guide
safety policies and initiatives worldwide to reduce accident risk.

Global Aviation Safety Roadmap
2005
Focus Area

2006
Near Term

Inconsistent
implementation
of international
standards

1.a. States that have not done so commence
implementation of international Standards and
Recommended Practices (SARPs) and industry best
practice. Noncompliance considered internationally
nonacceptable. States use coordinated international
pressure on those unwilling to comply. Gaps identified
through Universal Safety Oversight Audit Program
(USOAP). Regional plans established.
1.b. Perform gap assessment of those states with
“suitable justification” for noncompliance. Establish
plans to reach desired compliance, including
coordinated international support where necessary
to close gaps.

STATES

Inconsistent
regulatory
oversight
Impediments to
reporting of
errors and
incidents

2010
Medium Term

2.a. States ensure their regulator is independent,
competent, and adequately funded. Establish an
independent mechanism to monitor competency
of regulator.

Commitment
to roadmap

1.c. / 2.b. International Civil Aviation Organization
(ICAO) USOAP, or other equivalent means of
assessment, continue to review compliance with
international SARPs, coordinated international support
being provided where necessary.

3.a. States introduce legislative changes to support
the “just culture,” encourage open reporting
systems, and protect data collected solely for the
purpose of improving aviation safety.
3.b. ICAO implements review of states’
activities to identify gaps in their legislative
action to encourage open reporting systems.
Develop a plan to address gaps.
3.c. Collate regional safety data.
3.d. Implement international sharing of
data/global data reporting system.

Ineffective
incident and
accident
investigation

4.a. States that have not done so implement ICAO
Annex 13 principles and the introduction of, or access
to, an adequately funded, professionally trained,
independent, and impartial investigative body. Action
taken on safety recommendations.
4.b. Institute legal framework for protection of
safety data, with purpose of accident prevention,
not assignment of blame.

REGIONS

4.c. Implement international
cooperation and information sharing
of accidents and incidents.
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Inconsistent
coordination
of regional
programs

Commitment
to roadmap

5.a. Design and build on existing regional mechanisms
to monitor consistency.
`
5.b. Assign priority of action to regions in need on
the basis of risk assessment.

aer o q uar T e r ly
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2005
Focus Area

2006
Near Term

Impediments to
reporting and
analyzing errors
and incidents

2010
Medium Term

6.a. Industry (management) commits to a “just culture” of
reporting all safety-related incidents and potential safety
issues without fear of reprimand to involved parties.
6.b. Identify and implement common metrics and descriptors of precursor events needed to enable
adoption of a proactive approach to managing risk.

INDUSTRY
Airlines / Operators; Airports; Air Navigation Services Providers; Maintenance, Repair and Overhaul Organizations; Manufacturers

6.c. Establish and integrate across industry shared incident/error databases.
Demonstrate and disseminate the benefits of open reporting.

Inconsistent use
of safety
management
systems (SMS)

7.a. ICAO SMS standards published. Confirm
need for formal (mandated) SMS across all sectors
and disciplines of the industry.
7.b. Develop a plan for incorporation of SMS into audit process.
7.c. Develop audit processes to
assess operation of SMS function.
7.d. Implement review of SMS during audits.
7.e. Define interface points
between industry focus areas
and develop a plan for SMS
program integration across
all interfaces.

Inconsistent
compliance with
regulatory
requirements
Inconsistent
adoption of
industry best
practice
Nonalignment of
industry safety
strategies
Insufficient
number of
qualified
personnel

8.a. With full management support, execute
independent assessment and gap analyses within
the industry of regulatory compliance to address
areas of noncompliance.

Commitment
to roadmap

9.a. Improve structures (through management
commitment) for maintaining knowledge of best
practice and identify future developments (e.g., ICAO
best practices website, IATA, and FSF publications).

8.b. Perform regular independent audits of operational
safety to assess ongoing compliance across the industry.

9.b. With industry openly sharing information regarding
the benefits of best practices, implement performance
benchmarking of dissemination consistency.

10.a. Design a mechanism for coordination and
sharing of safety strategies.
10.b. Coordinate and share safety strategies, seeking to achieve alignment and minimize duplication.

11.a. Identify requirements for sustaining
aviation safety against projected growth
of commercial aviation (matching
task and resources).
11.b. Implement plans to provide
appropriate numbers of qualified
people.
11.c. Establish audit
processes to confirm that
people resource plans will
deliver the appropriate
numbers.

Gaps in use
of technology to
enhance safety

11.d. Resource plans to deliver the appropriate
numbers of qualifed people.

12.a. Define proven technology gaps. Industry works
together to identify areas where technology might
provide significant safety benefits.
12.b. Deploy proven technologies that have been developed to enhance safety.
12.c. Integrate measures to close technology gap.
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figure 2: regional safety plan
development process
The roadmap provides regional safety teams
with clearly defined implementation methods.
existing
data sources
Step 1

Step 2

Step 3

Step 4

Step 5

Select the
region for
analysis

identify
the Key
Stakeholders

Determine the
Safety Strengths
and enablers

identify existing
and emerging
risks

Perform a gap
analysis with the
roadmap best
Practices

THe need for A sAfeTy roAdMAp

efforts to improve safety have been most
successful when industry and government
have worked together. better use and
coordination of industry and government
resources can reduce or eliminate factors
that could possibly lead to accidents.
achieving the next major breakthrough
in reducing regional accident rates requires
moving beyond the traditional governmentindustry model, with its adversarial position
of regulator versus the regulated. The iSSg
opted to develop an action plan of global
dimensions that clearly identified the roles
played by regulators and industry, while
emphasizing their complementary nature.
ABouT THe GloBAl AViATion
sAfeTy roAdMAp

The global aviation Safety roadmap is
focused on reducing accident rates,
harmonizing best practices worldwide, and
applying resources wisely. it provides a
means to ensure that safety initiatives
throughout the world deliver improved
safety by coordinating efforts, thereby
reducing inconsistency and duplication.
The primary objective of the safety
roadmap is to provide a common frame
of reference for all stakeholders, including
states, regulators, airline operators,
airports, aircraft manufacturers, pilot
associations, safety organizations, and air
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traffic service providers. The roadmap
coordinates and guides safety policies and
initiatives globally.
The roadmap is based upon high-level
principles that have been accepted by
industry as vital to the enhancement of
safety levels within global commercial
aviation. it recognizes that there will always
be reactive elements in safety management, but emphasizes near- and midterm
mileposts against which stakeholders must
plan for the future and gauge their progress
(see fig. 1).
The roadmap is not designed to provide
detailed guidance to achieve a desired
endpoint. Depending upon specific
developments and circumstances, there
may be multiple routes to gain the same
objective. The importance and utility of the
roadmap is to ensure that stakeholders’
collective efforts converge upon common
objectives.
roAdMAp focus AreAs

The global aviation Safety roadmap has
12 focus areas grouped into three sets,
according to the primary aviation sector
that is most responsible for carrying out
measures to achieve them.
States
■■ consistent implementation of
international standards.
■■ consistent regulatory oversight.

■

■

recommended
Actions

no impediments to reporting errors
and incidents.
effective incident and accident
investigation.

regions
consistent coordination by both states
and industry across several states.

■

industry
no impediments to reporting and
analyzing errors and incidents.
■■ consistent use of safety management
systems.
■■ consistent compliance with regulatory
requirements.
■■ consistent adoption of industry
best practices.
■■ alignment of global industry safety
strategies.
■■ Sufficient number of qualified personnel.
■■ no gaps in use of technology to
enhance safety.
■■

organizing the focus areas in this manner
emphasizes that the roadmap is intended
to be a joint effort at a regional level.
iMpleMenTinG THe roAdMAp

Teams in regions throughout the world can
use a step-by-step process to develop
safety enhancement plans in accordance
with the roadmap focus areas (see fig. 2).
Depending on the region, these teams are
aer o q uar T e r ly
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existing regional
Activities

How the aviation industry is moving to
improve safety by sharing operational data

Step 6

Step 7

Develop Prioritized
recommended
actions

Develop the
implementation
Plan

By paul russell, chief engineer,
aviation System Safety/u.S. and
european Safety Programs

• impact
• changeability

• State actions
• industry
actions

For years, members of the aviation
industry have studied accidents after the
fact in an attempt to determine why they
occurred. During many of these studies,
investigators were able to identify the
presence of a factor or factors that
contributed to the accident within the
data being studied. if these factors could
have been identified sooner — from
incident or normal operational data —
actions could have been implemented
to reduce or eliminate them and possibly
prevent an accident.
many people within industry are now
evolving to a more predictive approach,
examining aviation operational data to
identify less obvious or emerging patterns
and potential conditions before accidents
occur. The approach relies on all aviation
stakeholders freely sharing, combining
data, protecting proprietary data, and
adhering to nonpunitive ground rules.
major advances in the collection and
sharing of routine operational data are
helping operators enhance the safety
of their own operations. Two examples
are Flight operations quality assurance
(Foqa) and aviation Safety action
Partnerships (aSaP). The aviation Safety
reporting System (aSrS) of the u.S.
national aeronautics and Space administration, which collects voluntary reports
from pilots, is another system designed
to identify safety issues before they
become accidents.
under the newly developed aviation
Safety information analysis and Sharing
program, all of the data that is collected by
the u.S. Federal aviation administration
(Faa), as well as data collected by operators through Foqa/aSaP, can be
analyzed to identify possible safety issues.

Monitor the implementation

made up of regulators, airline managers,
pilots, manufacturers, and airport
managers.
as part of the global aviation Safety
roadmap implementation, boeing and
other members of the iSSg are conducting
regional workshops designed to develop
viable, self-sustaining industry-government
regional safety teams and implementation
plans throughout the world. The workshops
build a rigorous foundation that regional
teams are using to develop sustainable,
detailed regional plans.
suMMAry

boeing is committed to further reducing the
accident rate in all regions of the world and
has helped lead the creation of the global
aviation Safety roadmap as well as its
global implementation. The roadmap is
a blueprint for coordinating and guiding
safety policies and initiatives worldwide to
reduce the accident risk for commercial
aviation, avoid duplication of efforts and
uncoordinated strategies, and encourage
close industry and government cooperation
on common safety objectives.
For more information, please contact
Terry mcVenes at terry.l.mcvenes@
boeing.com or gerardo Hueto at
gerardo.m.hueto@boeing.com.
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Digital data such as Foqa is also routinely
trended to evaluate the effectiveness of
safety enhancements that have been
implemented and to identify degradation
of system safety metrics.
Data-mining techniques are being
developed and used on the text of aSaP
and aSrS reports to identify possible
safety issues that are being encountered
by flight crews, air traffic controllers,
maintenance personnel, and other
participants in the air transport system.
There is growing recognition within
the aviation community that these
proactive approaches can be effective
in enhancing the safety of the global
air transportation system.
an example of this data-merging
capability is a study recently completed
on unwarranted terrain warnings
that were being experienced during
approaches to some mountainous terrain
airports. although individually these alerts
were harmless events, there was the very
real potential that flight crews could
become desensitized to the warnings
and not respond rapidly to a valid alert.
one of the areas identified for investigation was the approach to oakland
international airport in california.
The study combined Faa radar data,
Foqa data, aSrS data, weather data, air
traffic control procedures, and minimum
vectoring altitude maps for a complete
and comprehensive analysis of the
situation. The study identified the factors
that were contributing to the warnings
and developed three safety enhancements that are expected to reduce the
false alerts by more than 90 percent.
The study is now being expanded to
other airports throughout the united
States on a priority basis.
For more information, please
contact Paul russell at paul.d.russell@
boeing.com.
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