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Foreword

This report presents the findings of asurvey of arline flight safety department personnel to identify and
document andytica processes and requirements for methods and tools to support airline flight safety
management. The results of the survey are intended to help GAIN Working Group (WG) B increase
the awareness of andytica methods and tools in the aviation community and identify needs for improved
andyticad methods and tools.

Readers interested in more information on the analytical methods and tools referred to in this report, or
andytical methods and toolsin genera, may find it helpful to obtain a copy of another report prepared
by WG B Guide to Analytical Methods & Tools for Airline Flight Safety Analysis. Thisreport is
available on the GAIN website at www.gainweb.org, or can be requested from the GAIN Program
Office (contact information ingde the cover of thisreport).
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Executive Summary

This report presents the findings of a survey of arline flight safety management department staff
undertaken by GAIN Working Group B to identify and document anaytical processes and
requirements for methods and tools to support airline flight safety management.  The purpose of the
survey was to better understand the need for, and potential benefits from, better analyticad methods and
tools, as well as to identify opportunities to improve the dissemination of information about existing
andytica methods and tools.

The survey addressed (a) flight safety management processes, (b) safety-related data, and
(c) the use of andyticd toadls in arline flight safety management. Interviews were conducted with flight
safety office personnd from 15 different arlines, representing a wide range of Sze, type of operation,
and nationdlity. It is recognized that the number of carriers in the survey limits the extent to which any
findings for a particular subset of the sample can be consdered representetive of other arlines in the
same category.

The following paragraphs summarize the principal conclusons of the survey.

Many Hight Safety Managers (FSMs) appear to get limited advice about the andyticd
procedures to follow in carrying out their job. In addition to their persona education and experience,
they tend to rely on guidance from outside sources, such astheir parent carrier or industry associations.

While the level of resources for flight safety management varied consderably across the airlines,
many survey respondents expressed concern over inadequate resources to carry out their desired
safety program. Routine tasks take too much of their time. Other functions occupy time that could
beneficidly be used for andysis if more effective automation was available. There is a need for more
automated tools that decrease the manud routines and liberate time for more useful activities.

The survey respondents indicated the availability of a wide range of andytica tools from the
most basic (Spreadsheet and general purpose database software) to quite sophisticated tools designed
specificdly for arline flight sefety gpplications, induding flight data anaysis and human factors andysis.
However, many airlines have only the more basc tools. Having the basic data sources (ar safety
reports and flight data andlysis) is a Sgnificant advantage. On the other hand, the limited capabilities of
many of the tools that are used to work with these data often result in the FSMs spending more time
than necessary managing and andyzing the data. In addition to more automated tools, some
respondents indicated a need for better management of the information reporting process.

FSM's equipped with good state-of-the-art tools and some support staff can do their job quite
well, even if they till suffer from some wasted time and limited resources, and often have to concentrate
on short-term issues. Less common, FSMs with good tools and adequate resources have the potential
to aso undertake longer-term activities and work more proactively.

In interpreting the significance of these findings, it should be borne in mind that for many airlines
it isonly afew years snce they established flight safety management offices. In recent years, airline flight
safety officer functions have evolved from accident and incident investigetion to include proactive efforts
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in prevention. Therefore it is not surprisng that we found diverse approaches to the challenges of an
evolving fidd. Among the broad spectrum of carriers, with diverse patterns of organization and
resources, we found that flight safety management offices are in trangtion.

The findings of this survey will be usad to focus the activities of Working Group B during the
coming yesr.

Vi
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1. Introduction

The Globa Aviaion Information Network (GAIN) is an industry and government partnership to
promote and facilitate the voluntary collection and sharing of safety information by and among usersin
the internationa aviation community to improve safety. As part of the current GAIN Action Plan,
Working Group B Analytical Methods and Tools has undertaken a survey of arline flight safety
management saff. The am of the survey isto guide GAIN in itsfuture activities to address airline needs
for analytical methods and tools.

The survey was undertaken to identify and document requirements for anadytica methods and
tools to support arline flight safety management, including:

(a) safety management andytica processes
(b) safety-related data
(c) ahierarchy of andyticd tools needed for arline flight safety management.

The survey was based on the voluntary cooperation of sdlected airlines and involved interviews
with flight safety management saff, generally conducted in the course of avigt to the airline. The am of
the interviews was to understand and document how they currently perform their flight safety duties,
what data sources they have, what andytica methods and tools they currently use, and their ideas on
how better andytica methods and tools could help improve safety management within their organization.

The survey was conducted with the understanding that individua responses from participating
arlines would be confidentia, and the findings from any specific arline would not be identified.

This report documents the generd findings of the survey.

In interpreting the sgnificance of these findings, it should be borne in mind thet it is only a few
years Snce many airlines have established flight safety management offices. In recent years, arrline flight
safety officer functions have evolved from accident and incident investigation to include proactive efforts
in prevention. Therefore it is not surprisng that we found diverse gpproaches to new chalengesin an
evolving fidd. Among the broad spectrum of cariers, with diverse patterns of organization and
resources, we found that flight safety management offices are in trangtion.

We hope that sharing the range of experiences found in the survey will promote progressin this
vitd fidd.

In presenting the findings of the survey, the intent is to better understand and document flight
safety management processes and procedures as they are currently practiced, not to evauate whether
these are gppropriate for the circumstances of each of the airlines participating in the survey. The survey
findings do address the need for better andytical methods and tools, based on the responses from the

survey participants.

2. Survey Methodology

Members of GAIN Working Group B contacted appropriate safety management personnel
from a sample of arlines and invited them to participate in the survey. Potentid survey respondents
were selected to ensure a baance of different fleet szes, geographicad distribution, and types of flight
operation. Personnel agreeing to participate in the survey were interviewed in person or by telephone.
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To the extent possble, interviews took place during vigts to the flight safety management offices. This
alowed amore detailed discussion of the flight safety management process, seeing the toals, procedures
and working environment in practice.

An interview protocol was developed to ensure consistency across the different interviews,
together with specific questions to be addressed (see Appendix A).

3. Analysisof Survey Results

Interviews were conducted with flight safety office personnd from 15 airlines, representing a
wide range of size, type of operation, and nationdity. The results of each interview werewritten upina
dandard format. The authors of this report then reviewed each interview report and attempted to
summarize the findings of the survey using five different gpproaches:

The first approach was to provide an overdl summary of the generd findings of the survey, after
reading al of the interview reports but before performing a detailed andysis of the responses.

The second andysis examined the responses question by question.

The third gpproach then addressed the implications of the survey responses for requirements for
andyticd methods and tools to support flight safety management — the primary motivation of

performing the survey.

The fourth analyss divided the arlines represented in the survey into three sSze categories and
attempted to identify any differences in the responses according to the size of the airline.

The fifth analyss focused on the andytica methods and tools discussed by the survey respondents,
including the data available as inputs to the andyss and the way in which the outputs were used.
This andysis attempted to determine the extent to which a hierarchy of andyticd methods and tools
could be identified that provide progressvely increasing capabilities.

Each of these five pergpectivesis discussed in the following sections.

4. General Findings

After reading dl the reports without looking for any particular aspects, the following points
stood out as the dominant findings:

The survey responses suggest that in many cases not much advice is given to flight safety managers
(FSMs) about the anaytical procedures to follow in doing their job. Severd respondents stated
that they received no specific guidance, while others mentioned company procedures or use of
particular tools.

Usudly some definition of the safety mission exists, but there gppears to be less guidance about
developing a drategy to accomplish this; or in other words how to fulfill the misson. Often, from
the activities that the respondents described, their strategy appears to be more on the lines of “find
the safety problems whatever they are, and fix them” than a well-defined anaytical process to
identify safety problems, with specific objectives and priorities.
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Strong links to management exist a many arlines, but some respondents indicated that the flight
safety office is not consulted as much as it could be on operationd issues, such as darting
operations to anew destination.

Information from outside the airline is used quite frequently in many flight safety offices. However,
some respondents suggested that such information is not particularly vauable, because people tend
to think “that could not happen hereé’. This can gpply to both outsde information reaching the flight
sdfety office and the further disssmination of thisinformation within the airline,

Many respondents indicated that their flight safety management process relied on the effective use of
internd safety data However, some arlines have difficulties with:

Fleet size (too few eventsto see trends)

Reporting culture (persuading operationa people to report events and/or concerns).

A lot of time is goent in routine tasks (reports, cals, meetings, finding information, data input,
adminigrative tasks).

Many current safety analysis tools are seen as both an asset and alidhility:
A lot of timeislost in working with the tools, eg. datainput
Respondents noted that alot of time could be saved with better tools. When asked how the
flight safety activity could be improved within current condraints, their answers often
indicate the need for better tools.

Airline flight safety offices differ widdy in thelevel of andytica tools they are equipped with.

Many respondents indicated that too much of their time is used in short term or reactive work, and
that they would like to do more analysis and proactive work.

Most respondents reported that implementation of safety recommendations was generally adequate,
but afew noted that follow-up could be improved.

Direct contacts with line pilots (usudly during recurrent training) are found to be vauable when they
can be done. (Company sze may be afactor limiting this.)
5. Responsesto Specific Survey Questions

The second analysi's grouped the responses to each interview question together and summarized
the conclusions for each question. This helped identify common aspects across the various responses,
as well as gpparent differences between the airlines. In addition to the points noted in the previous
section, other sgnificant findings that emerged from this andysis include:

FSM training is quite varigble and gives limited atention to andytical processes.

Most respondents appeared fairly satisfied with their exigting information sources, dthough these
vary quite widely across airlines.

Respondents use a wide range of ways to disseminate safety information within ther arling, with
safety newdetters, bulletins and smilar publications being the most common.

Thereislittle consstency in how flight safety offices attempt to summarize the current safety Stuation
intheir arline.
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The organization of the flight safety office varies congderably from arline to arling, and typicdly
includes bath full-time staff and part-time saff with flying duties

The detaled findings of this anadlyss are presented in Appendix B.

6. Implicationsfor Analytical Requirementsand Methods

The third analys's was oriented to specificaly address the GAIN Working Group B work plan
god that motivated the conduct of the survey:

Identify and document analytical requirements and methods to support airline safety
management processes and procedures, including:

(a) Safety management analytical processes

(b) Safety-related data

(c) Hierarchy of analytical tools needed for an airline flight safety office.

A st of 14 questions were developed to cover the main issuesin these three areas. The survey
responses were then used to attempt to answer these questions.

Some questions could not be answered clearly from the survey responses. Data collection and
management emerged as a sgnificant issue, with respondents identifying a need to automate data entry
and improve the congstency and qudity of reported information. The generation of routine reports was
aso an area that could benefit from automation. The capability to measure and improve the leve of
safety through a combination of tools that support the analysis of a broad range of data sources within
the airline does not gppear to be widdy implemented.

In addition, a set of 11 hypotheses were defined that try to characterize the effective use of
andyticd methods and tools in aflight safety management program. The survey responses were used to
identify whether these statements gppear to be representative of current airline flight safety offices.

Most of the hypotheses were not found to be characteristic of the airline flight sfety
management activities in the airlines participating in the survey. The two that appear to be supported by
the survey responses indicate that typica flight safety management dSrategies can be adequately
implemented with exiging andytica tools, and that the resources typicaly available dlow the FSMs to
perform case-by-case andyss and respond to short-term issues. However, having the resources to do
proactive higher level analysis does not appear to be characteristic of most of the FSMs participating in
the survey. Thusthe typicd FSM can be characterized as trying to manage flight safety without a clear
drategy to guide and prioritize andyss activities, concentrating on short-term actions, and lacking
resources for longer term projects, higher leve andysis or to follow up previous actions.

The detailed findings of this analyss are presented in Appendix C.

7. Influenceof Carrier Size on Survey Findings

In order to understand whether the survey findings appear to vary by carrier Sze, the arlines
were divided into three groups. smdl, medium and large, asfollows:

Smdl - Lessthan 30 aircraft
Medium - From 30 to 70 aircraft
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Lage - Greater than 70 arcraft or greater than 60 arcraft where dl are twin aide
and wide bodies and the airling's operations are dl scheduled internationa
flights

These carrier Size criteria were selected based on what appeared to be natura groupings from
the review of the interview results, and resulted in the sample of 15 arlines being divided into 4 large, 7
medium and 4 small carriers. The responses to each survey question were then grouped according to
these three categories and examined for any apparent differences across the carrier Sze categories. It
was recognized that the limited number of carriers in each category, particularly the large and small
categories, combined with the wide variation of other characteristics across the airlines in the survey,
could have accounted for any gpparent differences between the carrier Size categories.

Responses to many of the questions in the survey were so variable that it was difficult to identify
any condgtent pattern within the carrier size categories. This was found to be the case with the training
that FSM personnel have received, as well as the factors that make their work easier and those that
make their work harder. There did gppear to be differences in the ease of implementation of safety
recommendations, with the medium cariers having greater difficulty than ether the smdl or large
cariers.

8. Hierarchy of Analytical Methodsand Tools

As arlines increase in Sze or implement more sophidticated approaches to flight safety
management, the demands on the andyticd resources of the flight safety management staff will dso
grow. While asmal airline may find a spreadsheet program, such as Microsoft Excel, adequate to store
and andlyze a limited number of ar safety reports, larger carriers with a much greater number of such
reports are likely to find that specid-purpose safety data management systems will become necessary.
These systems may dso provide more sophisticated andyticd tools, or better integration with other
tools. The implementation of a human factors reporting system implies the need to be able to andyze
the information provided by these reports. Likewise, the increasing use of flight data anadyss (FDA) or
flight operationa quality assurance (FOQA) programs’ requires the use of special-purpose tools to
andyze the data obtained in these programs.

In response to the question of which tools their organization used, most respondents mentioned
specific reports (e.g. ar safety reports or human factors reports) or report data management systems,
such as the Aviation Qudity Database (AQD), Aviation Safety Information System (AVSS), or British
Airways Safety Information System (BASIS). A number of respondents reported that they were using
various flight data analysistools. Some respondents reported usng Microsoft Excel or Access. These
respondents noted that while these tools were easy to use, they aso involved alot of work entering data
and trandferring andysis results to reports. Only two respondents reported using advanced tools for
andyzing human factors issues, such as the Aircrew Incident Reporting System (AIRS) or the
Procedural Event Analysis Tool (PEAT).

The effective use of analyticd toolsislikely to depend, a least in part, on the training that FSMs
have received. The survey results show that training of FSMsis very diverse, varying in duration from a

! Theterm flight data monitoring is becoming more widely used in place of flight dataanalysis. We have used the
term flight data analysis throughout this report since that was the term used by most of the survey respondents.
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one week course to a Masters program.  Content of courses varies from accident investigation, human
factors, crew resource management, and some anaytica techniques. There appears to be a large
amount of “learning while doing”. However, most FSMs do not appear to have received much, if any,
forma training directed at the effective use of andytica tools.

The effective use of andyticd tools dso depends on the avallability of data and information to
support and guide the andyss. This includes both internd data reported within the organization and
externa data sources that dlow FSMsto place their internd data within a broader context, dert them to
issues that they may need to watch out for, and provide guidance on particular anayses thet they might
undertake. Mogt respondents indicated that their airline had some form of air safety reporting system,
while about hdf the respondents reported that their airline had the capability to perform flight data
andyss. The extent and type of ather internd data, such as human factors reports or a safety hot line,
varied more widdy across the different arlines. Externa data sources available to the FSM are as
varied asthe training, and there gppear to be no generally used data sources. Thereisno formd sysem
to support communications between different flight safety offices and no professond organization. In
conseguence, communication and sharing of information is often informal, athough the responses from
some regiond airlines suggested more formal arrangements with their parent airline.

9. Conclusions

Many Hight Safety Managers (FSMs) appear to get limited advice about the analytica
procedures to follow in carrying out their job. In addition to their persond education and experience,
they tend to rely on guidance from outside sources, such astheir parent carrier or industry associations.

Genadly, flight safety offices do not gppear to publish “safety summaries’ which reflect an
andytica assessment of safety threats and recognize the limitations of the tools and methods used. The
limited coverage of the safety tools in use is commonly not well defined. Safety summaries tend to
concentrate on aspects that are visible with the tools and methods used, and do not address other safety
threats that are not readily apparent with the tools and methods in use. Many safety reports are smply
event lists and trend dtatistics. This tends to result in a focus on the events themsalves rather than the
underlying risk factors, often limited to a rather short time period or to only certain types of event.

Many survey respondents expressed concern over inadequate resources to carry out their
desired safety program. Adequate workforce and some of the basic tools are often lacking. Routine
tasks ke too much of their time. Other functions occupy time that could beneficidly be used for
andysisif more automated tools were available. Most FSMs indicated that the implementation of safety
recommendations is adequate, but some noted that the follow-up could be improved.

The avallable tools are both an asset and a liability. Having the basic data sources (air safety
reports and flight data analyss) is a sgnificant advantage. On the other hand, the poor capabilities of
the tools that are used to work with these data often result in the FSM's spending too much time on data
entry and manua routines. Better tools would liberate time for more useful activities, as well as support
more effective management of the information reporting process.

There are alot of common problems affecting most FSM's, such as lack of compatibility of tools
and data standards, and resource problems. Smilarly, many reported postive factors are smply
investments in good facilities and personnd. There are dso “virtudly free’ postive factors, which could
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be included in a list of “best practices’. When survey respondents were asked how to improve flight
safety management, their answers cover better tools, improved internal processes and changes in the
organizationd culture.

The stereotypic image of an FSM drawn by these reaults is a person who is trying to manage
safety without a clear set of detailed objectives and priorities and with limited guidance about how to do
the work. He has inadequate resources and is losing a lot of vauable time in less-productive routine
activities. He has to concentrate on short-term actions, and does not have enough time for longer-term
activities and higher-level andyss. FSMs who are equipped with a set of good state-of-the-art tools
and some manpower can do ther job quite well, even if they dill suffer from logt time and limited
resources, and often have to concentrate on short-term issues. Less common, FSMs with good tools
and ample resources have the posshbility to dso undertake longer-term activities and work more
proactively.

Thereisaneed for effective automated tools that could help get the routine jobs done and alow
more resources for analyss.

The primary differences between flight safety offices across different carriers were found to be:

The office g&ff is very varigble (number, full or part time, qudificaions, andytica skills)
Reporting culture in the arline

Exiding safety andysis and management tools

Larger arlines suffer more from the extra tasks due to non-optima tools, wheress the
smaller ones are faced more with resource and funding problems.
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Appendix A
Survey Questions

Airline Flight Safety Management Survey

1) What kind of training has the flight safety office staff recaived?

2) What kind of advice did you get concerning HOW safety could be managed?
- Parametersto follow
- What isnormd, what is not
- Toolsto use, how to use them best

3) What is your safety management strategy in practice?
- Areyou ableto write it down
- Isitapersona one or has the company clearly defined one
- Arethe management actionsin practice in line with the safety management srategy

4) What are your data/information sources?
- What are thelr podtive aspects
- What are their negative aspects

5) Which tools do you use?
- For what purpose do you use each tool
- How exactly do you use each tool

6) What are the pogitive and negative aspects of the tools?
7) What are your outputs and how are they disseminated in the organization?
8) Isthe implementation of your safety recommendations adequate, in your opinion?

9) How isthe current safety Stuation summarized?
- Regular written summaries? Who receives them?
- In someone's head?

10) What are your regular tasks (daily/weekly/monthly/yeerly/etc.) in your safety manager role?

11) How isyour flight safety office organized: organization, responshilities, are saff full time or
do they have flying duties too?

12) Which factors make your work easier or more difficult?

13) What takes too much time; what would you like to do more?

A-1
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14) How could the safety management activities in your company be improved (tools, data,
methods, etc.)?

15) Have you used the GAIN Operator’ s FHight Safety Handbook; isit useful?
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Appendix B
Analysis of Survey Results by Question

The answers to each question were collected together from dl interview sheets, and the conclusions
written for each question separately. The results are asfollows:

1) What kind of training hasthe flight safety office staff received?

In most cases, little training is received or congsts of training courses specific to some specid activities
like accident investigation, biohazards, etc. It seems that analytical processes are very little addressed.

2) What kind of advice did you get concerning HOW safety could be managed?
- Parametersto follow
- What isnormal, what isnot
- Toolsto use, how to use them best

In many cases, there is limited advice given about HOW to carry out the job of the FSM. Guidance is
sought from the outside world (regiond airline associations, ATA, €tc.). Some interviewees mentioned
the GAIN Operator Hight Safety Handbook.

Some respondents mentioned interna company guiddines. It is not known how detailed those guiddines
are. One respondent answered: “keep passengers safe, no injuries, same for own staff and property”.
That is easy to say becauseit is so generd. But the real question here is* do you get advice about HOW

to achieve that in practice’. In this respect, it seems that many FSMs are dmost starting from zero
when garting the job.

We can conclude that knowledge about how to do the job comes mostly from the education and

experience of the FSMs and the outside world. This suggedts that there is a market for enhancing the
FSM skills and knowledge about how to do the job well.

B-1
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3) What isyour safety management strategy in practice?
- Areyou abletowriteit down
- Isit apersonal one or hasthe company clearly defined one
- Are the management actions in practice in line with the safety management
strategy

We can summarize the 15 answers as follows:

Clear safety strategy, derived down to practices for tools and processes. 1 arline
“It is risk management. We are concentrating on the top 4 most likely and catastrophic
accident types. We monitor their precursors and eliminate contributing factors’

Implicit partid Srategy, with some clear sub-dements 3 arrlines
“How can | prevent the bad accident from happening. The ideaisto work on the lower part
of the pyramid (incidents, errors, €tc.). ”
“Maximize incident reporting; find deficiencies. Use only interna data, do not talk about
money, monthly committee recommends actions.”
“We have to ask what are the big risks out there. Don't get confused by the details, follow
ASR trends, ligen to unofficid information from pilots, and put dl that together. We are
opento al risks”

Severa dements of an implicit drategy, i.e. Some good practices, but no clearly stated drategy: 3

arlines
“Review ASRs, HFRs, audit outdtations, tak a lot with pilots; i.e. find problems, and
interact alot with pilots.”
“Identify risks, and diminate system deficiencies”
“Proactively look for precursors to events that may lead to accidents.”

Something officia written, but the details are unknown: 4 airlines

No evidence of a safety management dtrategy: 4 airlines

In this respect, the flight safety community is sill developing.? FSMs need to define a clear strategy of
how to perform their misson, which today seemsto be missng in many airlines

2 Flight safety managers and officers are not necessarily staying in the position longer than 2-3 years. They may also
be doing the job as an additional job besides flying. Thiskind of setting does not facilitate the creation of a safety
management strategy very well. And these people are absolutely necessary for writing the strategy, because it’s
about the practical aspects of the activity, not only high level mission statements.

B-2
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4) What areyour data/information sources?
- What arether positive aspects
- What aretheir negative aspects

The typical data sources (with some pros and cons mentioned by the survey respondents) are:

Air safety reports, incident reports, sometimes aso cabin safety reports
+ Vey good. We trust the system.
+ Excdlent
+ Show usthe risk areas. Also afollow-up tool.
- Dataentry and getting more information takes alot of time
- More used as afiling cabinet, not so much andysis
- Manpower needed to enter and manipulate data, and to identify trends
Human factors reports or confidertia reports (in some cases)
Reports from loca civil aviaion authority or ATC (in some cases)
+/- Vduable information from different perspectives. Time needed to write reports and
digribute them.
Other operationa reports, like pilot reports (in some cases)
Flight data (in some cases)
+/- Very good but sometimesit is not cear “why” something happened
+ Everybody very happy
Discussons during training sessons
Other (more informd) discussons
Surveys, questionnaires, audits
Safety hotline (in some cases)
Attending conferences, reading publications
- FSF conferenceistoo big, we don't go there
- Generdly, aticles found in publications are sometimes doubtful, except maybe the ones
from manufacturers
- Some of the information is not gpplicable to us; hence it takes time to identify the related,
useful information.
Interaction with other operators, directly or through organizations
Information from aircraft manufacturers
+ Boeing gives some vauable data and their web gte is an invduable source of cross-
reference data

It could be concluded that the information sources work more or less well. If the interviewess al had a
clear strategy, they would be in a better position to judge if they get exactly the information they need.
Today everybody islooking a bit everywhere.

The common point is that getting and processing the data takes time and effort. This is a potentia

area for improvement. It is dso time consuming and resource intensive to distill the useful information
from outside sources: screening doubtful or non-gpplicable materid, days spent in meetings and on
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travel. Getting information from third parties (company internd or externd, like ATC) can take a lot of
time.

5) Which tools do you use?
- For what purpose do you use each tool
- How exactly do you use each tool
6) What arethe positive and negative aspects of thetools?

The tools used as reported by the survey respondents are:

Access and Excel, manud trending

NTSB accident/incident database, very manua, no automeated tailored searches
ASR, HFR, FDA

ASR

ASR, FDA, AIRS

Incident reporting system soon replaced by AVSS, FDA

Excd, PEAT

AQD, FDA

ASR, confidentid reporting, FDA, surveys,

ASR, FDA soon

ASR, FDA, confidentid human factors scheme

AVS'S soon maybe AERO

AQD, Reason’s model, root cause andyss, others

FDA, AvScan Hight for DFDR data, interna database for trending

Air safety reporting is definitely the firgt process put in place by the flight safety offices. Especidly
recently, the next is probably flight dataanayss. Human factors reporting (usualy confidentid) isthird.

In addition to the positive and negative aspects mentioned in Question 4, the following points were
mentioned:

Not user friendly for the type of andyss desred. Too much manud extraction. Switching from
Access to Excd and then again to another format for the report writing.

One has to be very clever to go from a database to publishing in a smart way.

Very labor intengve to find the vauable information in atimely manner.

Excel spreadshest is easy to use, but requires regular updating, which is difficult with flight safety
officerswho are dso flying.

System too complicated. Should be linked to the ASR system.
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The necessary tools are probably available. However, it takes too much time to use them (separately
and together®). This may depend on the features of the tools, as well as on the skills and methods of the
user.

% The better linking of different tools (including the taxonomies in them) is certainly one major areawhere
improvement is needed.
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7) What areyour outputsand how arethey disseminated in the organization?

Typica ways to record and distribute safety information mentioned by the survey respondents include:

ASR and FDA digests (text and gatistics)

Confidentid reports digest

Cabin safety publication

Bulletins informing about individud events (to pilots, to management)
Safety newdetter

Safety reports to management

Safety recommendations

Actions follow-up

Audit reports

Inputs to training programs

Briefings to new pilots and pilots in recurrent training (same for cabin crew)
Company safety seminars

Web site

Hight safety notice board

The information needs for these purposes can be quite different in terms of both content and format. The
tools should support producing such information.

8) Istheimplementation of your safety recommendations adequate, in your opinion?

Almogt without exception, the answer is “yes’. However, some respondents noted that follow-up of
safety actions was not dways well tracked. This could be addressed in severd ways: tools, methods,
industry best practices.

9) How isthe current safety sStuation summarized?
- Regular written summaries? Who receives them?
- In someon€ shead?

None of the survey respondents appeared to talk about a safety summary as defined in this document
(footnote on page C-1). Other kinds of summaries that are done include:

Safety office kegps arunning list of the five top safety items of concern
A flight safety officer writes an article where main points are summarized
Severd companies produce event-based summary ligts, possibly with Satigtics and pivot tables
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Severd respondents indicated that any summary is unwritten:

In the head of the safety manager, but aline pilot might know more about safety concerns than the
safety officers. Written format might even introduce legd problems.

In someone’ s head

People have their own summariesin their heads

The closest we get are discussons between colleagues in the flight safety office

10) What are your regular tasks (daily/weekly/monthly/yearly/etc.) in your safety manager
role?

Timeistaken by:

Monitoring incidents and reports, as wdl asflight data

Writing regular reports and bulletins to pilots and to management
Writing longer-term safety overview reports

Reviewing reports and recommendations

Closing out safety issues, immediate concerns and “ones from the pile’
Updating safety records

Editing and contributing to the flight safety magazine

Overseaing flight ops monitoring activities

Egtablishing and implementing policies (like non-punitive...)

Panning

Taking part in investigations and audits

Lecturing in training sessons (recurrent or basic)

Mestings. company-level, department-level, management and ad hoc
Outside safety seminars, conferences

Miscellaneous: updating manuds, developing a go-kit, etc.

A lot of “fire-fighting”

Losing time searching information (insteed of working on the fixes)

It is clear that without the necessary resources, the FSM’s job is very difficult.

11) How is your flight safety office organized: organization, responsbilities, are staff full
time or do they haveflying dutiestoo?

The flight safety office aff varies a lot from one company to ancther. Usudly it isamixture of full-time

and part-time people, where the latter are flying line pilots. In some cases the totd saff is 2-4 persons,
and in other casesit is 10-15, with many part-time members.
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12) Which factorsmakeyour work easier or more difficult?

Any time-related matters are discussed in Question 13. The positive factors mentioned by the survey
respondents include:

Being afull time safety manager
Adequate funding

Good facilities

Management support to get al necessary data

Hight safety office very accessible to pilots, coffee and FS magazines available
Being near operations and pilots

Being part of operations makes incident investigation essier
Good communicetion

Dedicated people in the flight safety office

Good team

Having an assigant

Delegation of investigation work to other departments

An incident reporting tool

FDA being done at the safety office

AASES n the future

AVSSin the future

Good tools

Fivot table function in Excd is extremdy useful

Good IT support

Work is independent

The negative factors mentioned by the survey respondents include:

Lack of atool for automated data exchange between operators
Lack of competibility between data € ements from different systems
Lack of standardization of reporting forms

I naccurate reports and data

Lack of timely information

Cases where one cannot get enough information

Work volume

Lack of personnel

Not having an assstant

Smadll team, sengitive to absences

Never away from work because of mobile phone

Lack of more safety analys's education

Working with some chief pilots

IT department is not easy to work with

People who want to minimize everything; trying to make them face the redity
Heavy flight schedule makes arranging pilot interviews difficult
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Many of the important positive factors are Smply investments in good facilities and personne. But there
are “virtudly freg’ factors that can be included in the “best practices’ ligt, e.g. the right location for the
flight safety office.

Looking a the negative factors, one can see that many FSM s are suffering from industry wide problems
like standardization and compatibility issues, where GAIN can be active. Many other factors are again
reflecting the resources dlocated to the flight safety office.

13) What takestoo much time; what would you liketo do more?

What takes too much time (quotes):

Telephone conversations to get information

Manua data entry from handwritten reports

Manua rewriting of the data reportsto correct the entries
Correcting reports in the database

Re-doing work done by othersto get the English right

A manud review of the monthly safety reports

Database entry and correspondence duties

Investigation and generation of the routine incident reports
Hight department air safety report administration
Interaction with the air safety management system
Preparation for ingpections

Review of audit reports to determine trending

Getting information from third parties

Tracking down crewmembers for events that should have been reported and are now being
questioned by the FAA

Lack of secretarid help

Getting funds

Would like to do more (quotes):

Thinking, long-range planning, taking a more proactive mode
Work on the area ahead of incidents: look at near-misses
Data andysis and risk management

Reviewing data and trending

Investigating and auditing

Reporting, collecting more reports

Track more, if the solution corrected the problem

Work on communication procedures

Communicate about the flight safety work objectives
“Advertisg’ flight sefety activities (internd publications, etc.)
Communicate to the management abouit flight safety matters
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Making the safety newdetter better
Researching, reading
Line-flying

Clearly, too much time goes to routines, and not enough to long-term planning, lower level events and to
improving the qudity of work and outputs.

14) How could the safety management work in your company be improved (tools, data,
methods, etc.)?

Answers

Automated database input tool

Internal web site for information dissemination

Need the ahility to gather and present information eectronicaly
Compuiterize routine work

Automatic tracking of status of safety concerns

An affordable BASS-like tool

Computing horsepower

FDA system like LOMS

ACARS

FDA donein-house, not by an airline partner like today. Should be PC-based like LOMS
Airbus FOM package could be interesting

Easy andysistoal, alearning system if possble

AIRS (two responses)

Replacing our exiding air safety reporting system

Funds for upgrading the electronic database

Resources:. office space, personnel, analysis tools, computers and software
Faster connection system for our laptops, working away from the office
LOSA, coming soon

Red time FDA, ingtant feedback on dally flights

Risk management tools to assess risks before flights; for decision making
Additiond tools and gaff

Benchmarking datafor FDA

Airbus data is most welcome

Toolsarein place, now | need some time and ideas how to use them best
Working methods should be documented in manuas

More interaction and understanding of the work of the PMI and POI
Work on area ahead of incidents: nonevents with potentia outcomes
Human factors and quality assurance programs

More taking to departments proactively: “what are your safety concerns’
Going to line gations, flying, talk to training

Maybe have an office in the dispatch to better reach aircrews
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Get al types of events reported

New incident reporting form, integrating severd old forms

Time for management training and externa events

Credit for working a home or enroute and coming less to the office

Decentrdizing work more to departments, more open non-protective culture between departments
More rapid dissemination to line pilots

Giving more feedback to people

More open reporting culture

Changing the blame culture

The proposed improvements cover better tools, new or improved interna processes and changesin the
organizationd culture.

15) Have you used the GAIN Operator’s Flight Safety Handbook; isit useful ?

Ten responses:

Vey usful: 2
Used certain parts. 3
Did not know about handbook: 5
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Appendix C
Analysis of Implicationsfor Analytical Requirements and Methods

This andysis atempts to respond to the GAIN Working Group B work plan god that motivated the
conduct of the study:

Identify and document analytical requirements and methods to support airline
safety management processes and procedures, including:

(d) Safety management analytical processes

(e) Safety-related data

(f) Hierarchy of analytical tools needed for an airline flight safety office.

In order to address this goa we attempted to derive answersto the following questions.

Analytical processes:
1. Aretheandydsactivities wel mastered, or could GAIN help? Especialy concerning:
Higher level analysis (genera, not case by case)
Integrated, consolidated andysis (al data and information from al sources together)
2. Arethe specific anayses well done (case-by-case, tool by tool)?

Question 1 is taking a more proactive gpproach to safety management, something that FSMs said they
would like to do more. Part of such an approach would be aregularly published safety summary”.

Data:

3. lIstherearight baance of data coming from ingde and from outside of the company?
4. Isdatacollection successful (reporting culture, framework, confidentidity issues)?

5. Isdataqudity good?

Questions 3-4 are trying to map where and how GAIN could help.

Tools:

6. Aredatastoring, processing and analyss capabilities acceptable?

7. What are the routines that should be automated?

8. What are the activities that are not done, or are done with difficulty because of non-optimd tools?

9. Can weidentify typica needs of big airlines, and of amdl arlines?

10. What are the factors that make the introduction and use of a tool easy or difficult? Which tools
demongtrate these factors?

* A good safety summary would include incidents and statistics/trends, but also conclusions about the reporting
culture and the limitations of visibility of safety threats with the tools used. The summary should integrate all
data/information to general conclusions about the current safety situation, strengths and weaknesses, and propose
improvement actions. The focus should be “high-level, long-term” instead of usual short-term detailed safety reports.
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Questions 69 are mapping the activities that need (better) tools. Question 10 tries to find out the
desirable features for successful implementation of anew tool.

A second st of questions addresses the higher-level basic needs for effective Hight Safety
Management:

11. Can the arlines measure their safety and control it. This involves data, tools, culture, decison
making, management support, follow-up.

12. Do the arlines have a strategy® for managing safety? If yes, are they able to redlize the strategy
with the existing tools?

13. What could be the different safety strategies? What are the current ones, conscious or not?

14. How do FSMs learn how the job is done? How do they create the dtrategy? Is this taught
anywhere?

Findly, we can list some hypotheses that we believe would demondirate effective safety management in
those organizations where they are found to be true. Based on the interview results, we can evauate
which of these appear to be widely true in practice and which are not.

Hypotheses:

- Companies clearly indicate to their FSM s what the company safety strategy should be
It is possible to get training which enables FSMIs to creete a flight safety drategy and implement it
effectively
FSMs have a clear safety strategy
FSMs are aware of the tools and methods available to help them in their job
FSM's have the management support to get the needed tools, training and workforce
Good flight safety Strategies can be adequatdly implemented with exigting tools
FSM's know how to get the best out of their tools
FSM's have the time and workforce they need for adequate performance
FSM s have time to do case-by- case studies and manage short term issues
FSMs have time to do proactive higher level andyss
FSMss have time to follow up previous actions

® The strategy is the way to manage safety. Thisis achoice, hopefully based on good reasoning. For example; one
FSM could argue that active errors are not as critical aslatent threats, and choose detecting latent threats as his
strategy. He would emphasi ze questionnaires and in-depth audits throughout the organization, but not implement
Flight Data Analysis and similar tools, because in his opinion they mainly identify active errors. Another FSM might
decide to concentrate on the statistical top three most deadly accident types and tune all histoolsto detect
precursors to those accident types, ignoring therest. A third FSM might argue that everybody isjust concentrating
on problems, whereas his strategy will be to work on the positive aspects of safety, not doing any measurements, but
investing alot in training and discussions with pilots- communicating lessons learned about effective saf ety
measures, etc.




GAIN WG B — Survey of Analytical Processes & Requirementsfor Airline Flight Safety Mgmt December 2001

Results

1. Aretheandyss activitieswedl mastered, or could GAIN hdp? Especiadly concarning:
Higher levd andysis (generd, not case by case)
Integrated, consolidated analyss (all data and information from al sources together)

This areais underdeveloped. Truly global safety summaries are not produced. Even shorter term event-
based summaries are done only in less than hdf of the interviewed airlines. See footnote on page C-1
and Q9 on page B-5.

2. Arethe specific anayses well done (case-by-case, tool by tool)?

This is dmog the core business of flight safety offices. They andyze events and dten publish event
summaries and digests. However, it is not possible to answer this question based on the materid
collected through these interviews.

3. Istherearight bdance of data coming from insde and from outsde of the company?

Not possible to answer based on interviews.

4. |sdata collection successful (reporting culture, framework, confidentiaity issues)?

There seem to be sgnificant differences in the reporting cultures of different airlines. Otherwise, the data
collection seems to work acceptably with the basic channds (ASR, FDA, HFR), except that the work
takes too much time and effort; it is too manual. Answers to Q13 and Q12 are very reveding. The lack
of data sandards and taxonomies makes the work more difficult. Confidentidity concerns are not
mentioned as problems.

5. Isdataqudity good?

Incorrect data and English, inaccurate reports and not enough information are mentioned as problems
with reporting. FDA is percelved postively, however acknowledging that often it tells “what” but not

“why”.

6. Aredata storing, processing and anadyss capabilities acceptable?

Data entry, checking, processng and anadyzing data takes too much time and manpower. Tools do not
support the easy creetion of needed presentation formats.

7. What are the routines that should be automated?

Data entry, validation of data and correct language, data queries to third parties, tailored searches, trend
identification, switching data from one application to another, updating between applications, creation of
needed presentations and reports, data exchange between operators, follow-up of safety actions and
satus of safety concerns were mentioned.
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8. What are the activities which are not done, or are done with difficulty because of non-optimal tools?

As previous answers indicate, existing tools being used by the survey respondents are not supporting
basc FSM activities in an optimd way. Many arlines have difficulties in carrying out some activities,
samply because the needed todl is missng; typicaly, it is not posshle to do FDA without the related
equipment and software. Other examples are ar safety reporting, human factors reporting and
interaction with other operators. Linking information from the ATC or the loca civil aviation authority to
the airline reporting systemis an area where no respondents indicated that any tools were in use.

9. Canweidentify typicd needs of big arlines, and of smdl airlines?

Big arlines suffer more from the manua work linked to non-optimal tools and processes, such as
correcting reports and searching relevant data Small airlines need most of al funds for tools and
resources in generd. They aso need outside benchmarking, and they have more concerns with building
up the necessary sKills, knowledge and experience, and guaranteeing anonymity and confidentidity.

10. What are the factors that make the introduction and use of a tool easy or difficult? Which tools
demonstrate these factors?

The interviews do not provide much materia to answer this question. However, it is clear from the
previous answers that the tools have to be as automated as possible, compatible with each other, and
support the creation of needed reports and presentations.

11. Can the arlines measure their safety and control it. This involves data, tools, culture, decison
making, management support, follow-up.

The limited coverage of safety tools did not appear to be commonly understood or was neglected. This
could severdly handicap the FSMs in ther ability to assess the current safety leve of ther airline
operation. Airlines using a combination of data sources, like air safety reporting, flight data analyss and
confidentid reporting are in a better position to understand their safety Stuation.

Given the limitations on measuring safety levels, it becomes less relevant to discuss the control
aspects of safety management. It seems that even the current tools can support a good measurement of
safety, when their limitations are understood and the price of high manua workload is paid, and the
arline management is percelved as supportive of safety actions. However, some respondents indicated
that follow-up on safety actions — the verification that actions are implemented and that they bring the
desired improvements — could be improved.

12. Do the airlines have a strategy for managing safety? If yes, are they ableto redize the strategy with
the existing tool s?

Airlines that have a read safety management drategy (not just a defined safety misson) seem to be
extremely rare. But when there is a strategy, the existing tools appear adequate to enable the airline to
implement its drategy effectively.

13. What could be the different safety strategies? \What are the current ones, conscious or not?
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See footnote on page G2 for some examples of possble safety drategies. Even when limited to a
redigtic choice of a safety Strategy, there are dill severd quite different possible aternatives. In the red
world, very few arlines have a clear safety management strategy — among the 15 interviewed only one
had a fully aticulated drategy. The unwritten and perhaps unconscious drategy of the others is
something like: “try to find safety problems in the areas mogt visble with the exigting tools, try to launch
actionsto fix those problems. Communicate about safety to pilots; follow what’s happening outside.”

14. How do FSMs learn how the job is done? How do they create the srateqy? Is this taught
anywhere?
Many FSMs get very limited advice about anadytica procedures to follow in carrying out their duties.

There may be a safety misson statement (which is quite obvious anyway), but detalled strategy is often
missing. Theinterviews do not indicate if any training anywhere addresses the strategy issue.

Vdidation of hypotheses:

Companies clearly indicate to their FSMs what the company safety strategy should be NO

It is possible to get training which enables FSMIs to creete a flight safety dtrategy and implement it
effectivdly NOT ANSWERED

FSMs have aclear safety strategy NO (EXCEPT VERY RARELY)

FSMs are aware of the tools and methods available to hdp them in their joo NOT ALL
FSM's have the management support to get the needed tools, training and workforce NO
Good flight safety strategies can be adequately implemented with existing tools YES
FSM's know how to get the best out of their tools NOT ANSWERED

FSM's have the time and workforce they need for adequate performance NO

FSMs have time to do case-by- case studies and manage short term issues GENERALLY YES
FSMs have time to do proactive higher levd andyss GENERALLY NO

FSMs have time to follow up previous actions GENERALLY NO

What kind of image can be drawn about the FSM activity based on the extent to which these statements
were found to be true? The first three statements are the necessary conditions for having a drategy.
Their overal oucome suggests that most FSMs do not have a clearly defined flight safety management
drategy, whatever the answer to the second statement would be. The next four statements are about the
tools. Their message is that having the right tools makes a big difference. Once you have the tools, you
can implement your srategy, even with the existing tools. But you have to be aware of the existence of
the tools. The last four statements are about the resources. They indicate that generaly FSMs have time
to do short term actions (“fire-fighting”) but not address longer term issues, nor do effective follow-up of
safety actions.
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The typicd FSM isthus a person who may have the basic toals, but is trying to manage safety without a
clear drategy to guide and prioritize andysis activities, lacking resources, concentrating on short-term
actions, and not having the time for longer term projects, higher level andysis or follow-up.
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AASES
ACARS
AERO
AIRS
AQD
ASR
ATA
ATC
AVSS
BASIS
DFDR
FAA
FDA
FOQA
FOM
FSF
FSM
HFR
IT
GAIN
LOMS
LOSA
NTSB

PEAT
POI
PMI

Appendix D
List of Acronyms

ATA Aviation Safety Exchange System
Aircraft Communication Addressing and Reporting System
Aeronautica Event Reports Organizer
Aircrew Incident Reporting System
Aviation Quality Database

Air safety report

Air Trangport Association of America
Air traffic control

Avidion Safety Information System
British Airways Sefety Information System
Digitd flight data recorder

Federd Aviaion Adminigtration

Hight dataandysis

Flight operationd quality assurance
Flight Operations Monitoring

Hight Safety Foundation

Flight safety manager

Human factors report

Information technology

Globd Avidion Information Network
Line Operations Monitoring System
Line oriented safety assessment
Nationd Transportation Safety Board
Persona computer

Procedural Event Analysis Tool
Principal Operations Inspector

Principa Maintenance |nspector
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