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SECTION I11. ENCOURAGE THE IMPROVEMENT OF AVIATION SAFETY
PROGRAMSIN INDUSTRY AND GOVERNMENT

As described in the introduction to this report, the accident rate has leveled
over the past three decades. If accident rates are to be lowered to meet the
nationa god of reducing the fatal accident rate five fold within 10 years,
fundamenta change must take place in how safety is provided. The aviation
community must look deeper than accidents and incidents to identify latent and
emerging problems and fix them before a mishap occurs.

Today, technology, safety reporting, and risk management concepts are emerging
that could literdly identify most aviation safety problems before they become
accidents. If used in combination, safety could be dramatically improved. These
concepts require the collection, analysis, and sharing of types of data and
information that are just now beginning to be routingy studied inthe U.S.

aviation industry. Among these are programs in which pilots, mechanics and other
safety-related personnd are encouraged to report problems without penalty;
safety sdf-audit and andysis programs within airlines; and programs that

andyze digitaly recorded flight operations data from actud flights.

Each of these gpproaches uses information and dataiin new and different ways as
ameans to take corrective actions before problems turn into accidents. These
programs dso require that the traditional FAA/industry regulatory reaionship

be changed so that the intended broad safety benefits (prevention of accidents)
can be redlized.

Regarding the andysis of flight operations data, an important means to improve
safety risk management programsis now in itsinfancy in the United States. It
involves utilizing digitaly recorded flight operations detaiin a program known
as Flight Operations Quality Assurance (FOQA). To bring FOQA and other
sf-reporting programs into full fruition and redize their potentid safety



benefits, impediments to the collection and andysis of flight, air traffic, and
other safety data need to be removed. There aso needs to be a willingness in government
and indudtry to invest in new ways of doing business.

A. Safety Risk Management Programs Should Exist Throughout Industry and
Government.

Higoricdly, air carriers and unions have used reports from flight and

maintenance crews as ameans of identifying potentid safety problemswithin
companies. Within the past few years, the FAA has required each arline to have
asenior safety executive and encouraged airline sdlf-audit and sdf-disclosure
programs. The FAA has dso encouraged partnerships between unions, air carrier
safety departments, and the FAA itsdlf to jointly identify safety problems and
take congtructive action, such as in the USAirways program that was created to
address dtitude deviations.

The American Airlines Airline Safety Action Partnership (ASAP) isaprime
example of such efforts. ASAP congsts of an agreement between pilots, their
union, American and the FAA whereby pilots are encouraged to report safety
problems and the other parties agree to work to address the problemsin away
that is not threatening to the person who does the reporting. Each pilot report

is submitted to the NASA Aviation Safety Reporting System (ASRYS) to feed a
nationa safety database for broader andysis and to guarantee immunity from FAA
certificate action or civil pendties. A committee of al the parties then meets

and works to resolve each safety issue as effectively and expeditioudy as

possible.

The Commission finds that an effective means to quickly reduce the accident rate
isto implement a safety risk management program in each company across the
aviation community. The risk management program should include a combination of
acompany sdf-audit and an ASAP-like sdf-disclosure program. Such programs
should include the andysis and sharing of reports from aviation professonds

among indusiry members and between the indusiry and the FAA. A Smilar but more
aggregated program should be administered at the nationa leve to ensure that

the government is focusing its aviation safety resources according to the

results of such programs.

B. Whenever Possible, FOQA Should Become Part of Safety Risk M anagement
Programs

Programs smilar to the American Airlines ASAP program should be pursued across
the aviation community as the foundetion of any safety risk management program.
Thereis additiond information now available which many companies may aso use
to improve their safety program. Aviation is one industry where dmost every

activity can be digitaly recorded. It will be possblein the future to

monitor, andyze, mode, and smulate the aviation system using digitd flight



and air traffic management data. This could become anew method for the aviation
community (crew members, airlines, manufacturers, airport operators, maintenance
facilities, ar traffic services, etc.) to identify and fix problems before they

become accidents and for the FAA to oversee and improve the aviation system a a
fraction of today’ s codts.

In the United States, recorded flight data has been used in support of
maintenance programs and for accident investigations. In other countries,
however, these data are also beginning to be used to detect flight safety
problems before accidents occur. Flight Operations Quality Assurance (FOQA)
programs have been providing critica safety information to non-U.S. airlines

for over two decades. The Hight Safety Foundation has described a FOQA system
as "aprogram for obtaining and analyzing deta recorded in flight to improve
flight crew performance, ar-carrier training programs and operating procedures,
arr traffic control procedures, airport maintenance and design, and aircraft
operations and design.” Currently, more than 25 non-U.S. arlines screen flight
datafor deviations from prescribed operations. Some airlines perform these
andyses on datafrom dl flights. While three U.S. arrlines (United, Alaska,

and USAirways) have established flight data analys's programs, most U.S.
arlines have not done so largely because of concerns about data protection and
the expense of conducting such programs. The Commisson finds it regrettable
that more airlines have not been able to indtitute these types of programs.

Today’s FOQA concepts were derived from the flight-data efforts of foreign air
carriers such as British Airways, SAS, KLM, and TAP Air Portugd over the past
several decades. These systems share two common festures. Firs, they are
primarily concerned with identifying and counting unwanted events. These
include, for example, approach speeds being too high at specified dtitudes,
verticd acceleration at landing being too high, an abandoned take-off, a
go-around, etc. Second, the systems are as much, or more, concerned with
detecting trends in the frequencies of these events as they are with individua
event occurrences. The event detection and tracking systems devel oped by these
arlineswould, if implemented, provide vauable safety information to U.S.
cariers.

FOQA programs basicdly involve converting digitally recorded flight detaiinto
useful safety information. Early aircraft flight data recorders (FDRS) had
relatively few basic parameters, such as speed, time, dtitude, pitch, compass
heading and vertical acceleration. Newer aircraft can record up to 200
parameters, severd times per second. The Boeing 777 records up to 700
parameters every eighth of a second. Ongoing research by the FAA, NASA, and the
aviation industry, and the revolution in information technology, are now
beginning to make it possible to use this data in ways not dreamed possible
before. FOQA systems have the potentia of becoming the basisfor making
aviation safety decisons a three leves. the company, the air crew, and the

ar trangport sysslem asawhole.



At the company level, a FOQA program could be used to eva uate the safety and
efficacy of flight operations within each airline. 1t could help identify

operationa problems specific to the airports served by that air carrier or to

the aircraft fleets it employs. These data could be used to shape and evaluate
ar-carrier procedures and training. In this regard, FOQA could become an
essentid ingredient in streamlining air carrier training procedures, and serve

as a performance-measurement tool for company risk management programs and for
assessing the effectiveness of training. Specid-event identification and the
datigticd anaysisof dl flight data could be complementary and synergistic
activities. Together, these analyses could provide afuller picture of

ar-carier operationa performance.

At theair-crew level, FOQA data could be used for crew member salf-assessment
and training. Computer animation of flight data.could dlow flight crewsto

review their own performance, aswell asthat of other flights depicting both
optima and unacceptable performances. The ability to replay eventsisan
important feedback element that could result in improved piloting, and crew
coordination skills and could also assist in understanding the context of an

event.

At the air trangport system leve, bringing together FOQA information with

pilot, dispatcher, and mechanic reports across companies and with air traffic
controller reports could asss in evauating the overdl safety and efficacy of

the aviation system. For example, FOQA data could be used in modes of air
traffic operations to evaluate airgpace alocation and to develop improved
measures of practical traffic capacity, or to monitor the consequences of
introducing new traffic control concepts such as "Free Hight". FOQA data could
aso be used to vdidate new training practices in ground-training devices, and

to provide operationd data pertinent to ongoing research.

FOQA information a anationd level could identify faultsin system procedures,
arport operations, airspace structures, aircraft certification, and

humanautomation interface. Manufacturers, airlines, air crews, and regulators

are held accountable by the flying public for the effective risk management of

aviation operations. Mogt accidents slem from the interaction of the pilat,

other crew members, the aircraft, the company flight operations center, and the

ar traffic sysem. This suggests the need for a nationd and perhaps

internationd system-wide FOQA program. But data to conduct FOQA programs are
not being collected &t the nationd leve today, and most airlines are not

prepared to implement FOQA programs. The main reason is data protection.

C. Safety Information Should Be Protected and Shared

FOQA and other safety risk management programs are based on trust. Accident
prevention depends on the ability to identify variance from normal operations,



adverse trends, and incidents that may be precursors to accidents. In each case,
recorded data and incident reporting is essentid to identifying these

precursors. Keeping this data confidentid isthe key to acquiring the
information. Military safety programs have effectively used
confidentia/privileged information for over 40 yearsto identify and correct
safety problems that would not have been otherwise detected. Since companies
only have information from their own operations, it isto their benefit to

obtain information from other companies to put their operations into perspective
and to have enough data when measuring rare events to ensure satistical
vdidity. Thisisthe objective of the FAA initiative to encourage data exchange
titted Globa Andysis Information Network (GAIN). The FAA’s GAIN proposa
involves establishing a voluntary, privately owned and operated worldwide
infrastructure to collect, andyze, and disseminate aviation safety information
(including FOQA data).

It gppears that the only way to obtain in-depth safety information within a
company, between companies, or involving the FAA, isfor people who operatein
the system (pilots, mechanics, controllers, dispatchers, arlines,

manufacturers, airport operators, etc.) to agree to disclose this information

and to dlow it to be consolidated and analyzed for accident prevention

purposes. Individuas and companies will not agree to assemble or disclose

safety dataif it can be used punitively, be misnterpreted by non-experts,

reved trade secrets, or expose them to undue ligbility.

The centrd fear is that the data could be badly misunderstood by the press or
public, or even be knowingly misrepresented. Safety risk management programs
must include assurances to protect aviation professionas and companies from
punitive action as aresult of sharing such data with each other or the FAA.
Similarly, each carrier, pilot, mechanic, etc., must have assurances againg the
risk of public humiliation from either innocent or malevolent misrepresentation.
The system must not be threatening in any way to the sources of the data or the
ingghts from such disclosure will be logt. If the system is perceived to be
punitive or threetening at any levd, it will be doomed to fail.

The Flight Safety Foundation has studied thisissue and concluded that data
protection over timeis critical to building the trust necessary for people to
reved problemsin the aviation system. The joint industry/labor/government
Aviation Safety Plan cites data protection as akey to achieving "zero
accidents'.

D. Sharing of Safety I nformation among the Aviation Community and the FAA
Should Not Result in Punitive Actions

At the 1995 Aviation Safety Summit hosted by Transportation Secretary Pefig, the
FAA acknowledged the importance of sharing safety information and promised to
initiate a rulemaking to make it clear that FAA will not take punitive action



againg individuas or companies who sdf-disclose information for safety

improvement purposes. To date, the agency hasfailed to do so. In 1996,

legidation was enacted permitting voluntarily submitted information given to

the FAA and NTSB to be exempt from the Freedom of Information Act (FOIA). The
FAA mug issue implementing regulations for the legidation to gpply, but it has

yet to do so.

There are severd notable problems with the type of information sharing

associated with safety risk management programs. As dready mentioned,
information might be used for punitive or enforcement purposes by a company or
the FAA. A pilot or other employee might be reluctant to report a problem or
mistake if there was the possibility of punishment. An otherwise harmless

mistake that goes unreported could be repeated by others enough times until it
becomes alink in achain of events leading to an accident. The Commission notes
that while company retdiation against employeeswho call atention to safety
problemsisrare, aviation safety would be advanced if there were "whistleblower"
protections for dl aviation employees who report safety problems. Aviation employees
should be afforded the same protection that exists for virtudly al other sefety-related
occupations.

The FAA has determined that airline-operated FOQA programs have been
demondrated to provide significant potentid for the enhancement of both safety
and efficiency. It isin the public interest for the FAA to encourage voluntary
implementation of such programs by assuring that information obtained would not
be used in punitive enforcement actions. An FAA rulemaking process on thisissue
needs to move forward to ensure the protection of such information unless there
isan indication of deliberate or willful action.

The question of whether self-disclosed informetion should be used for remedia
enforcement action isamore difficult issue. The FAA hasengaged in an internd
debate over whether pilots or arlines can or should be given immunity if
sdf-disclosed information revedls deficiencies in the fundamentd

qudifications of an individua or company. For example, if shared information
revedsthat apilot is unqualified from a certification sandpoint, the FAA

arguably should not dlow that pilot to continue flying. In fact, some argue

that the FAA has an unwaivable legd duty to ground such a pilot regardiess of
how or where the information was obtained. Safety programs involving
sdf-disclosure are designed to identify safety problems and to take action to
correct them. FAA action would only be required if company-based programsfall
to take action. The question then is whether it is better to accept the small

risk of a problem not being addressed by the company in atimely way in exchange
for the large volumes of vauable safety information that would otherwise not be
avallable without the assurance of immunity. Furthermore, the FAA is expecting

to receive de-identified and aggregate data from airlines with FOQA programs, o
it would be very difficult for the agency to even have abas's upon which to

take remedia enforcement.



In essence, there are two competing concerns a issue here. Oneis the duty of
the FAA to ensure that only qudified individuas and companies and airworthy
arcraft are being operated. The other isthe duty to ensure thet the overdl
aviation system is as safe as possible by preventing accidents before they
occur. While both palicies have the same ultimate god of a safe system, they
can come into conflict in the particular area of information sharing. Given the
rather samdl chance that there are truly unquaified persons operating in the
system and that information sharing would be the means of discovering such
persons, the Commission believes that the FAA should favor the policy of
protecting the information to bring down the overal accident rate.

As dready mentioned, the FAA currently isworking on two proposed regulations
related to information sharing. One has to do with the withholding from public
disclosure of voluntarily submitted information, and the other specificaly

addresses the agency’ s use of information provided through FOQA-type programs.
Regarding the latter, the FAA has reportedly resolved itsinternd debate on the
question of whether and how to use FOQA information for remedid enforcement
action againgt unqudified certificate holders. Despite claims to making

progress on development of both rules, the FAA must move these matters forward
into the next phase of issuing Notices of Proposed Rulemaking (NPRMS). Given the
potential benefits of information and data sharing and increasing industry

interest, the Commission believes that further delay is unacceptable. It appears
from recent announcements by the FAA Adminigtrator that the FAA is prepared to
take the necessary actions.

E. FAA Must Take Action on Safety Risk Management Initiatives

The Commission bdlieves that the establishment of company safety risk management
programs, which include both the American Airlines ASAP-type sdlf-disclosure
program and company sdf-audit programs, are among the most important actions
the aviation community can take to achieve amgor reduction in accident rates.
These types of programs should become routine and ubiquitous throughout the
indugtry.

The ultimate success of these programs will depend on building trust, developing
an experience base to understand the benefits, and identifying the tools and

technol ogies needed to efficiently and effectively share and andyze safety

related information. Therefore, the Commission recommends encouraging the
aviation industry to move as rapidly as possible to incorporate FOQA-type
programsinto a comprehensive aviation risk management program in each company
in the aviation system. The Commission aso bdieves FOQA-type programs could
have applicability in improving the safety and performance of the air traffic

control system. If each airline, airport, maintenance facility, manufacturer, en

route center, etc., had such aprogram to assst them in identifying problems
before they contributed to accidents, aviation safety management would be



transformed.

F. Encourage R& D to Develop Analytical Tools That Make Data Analysis
Affordable and Effectivefor All Aviation UsersLarge and Small

Apart from data protection, costs are a sgnificant congtraint to the
implementation of FOQA programs. Today, data analysis tools are available to
implement such programs, but many are labor intensve. Cogts, especidly for
small operators, can discourage implementation. The FAA and NASA are
collaborating with United and Alaska Airlines to develop tools that will make
data analysis more affordable and effective. These tools are aso important
because they will make it possible both to document normal operations, in order
to be able to determine variance from the norm, and to identify other unwanted
events that are not gpparent without such analysis. Without accurately knowing
what isnormad, it isimpossble to take optimal action to prevent accidents or

to validate that actions have the gppropriate effect. The Commission gpplauds
and encourages these research efforts.



