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HUMAN FACTORS HANDBOOK

1. General Provisions

1.1. Human factors aspects of an investigatlon shall be properly planned and organized as

an integral part of the overall investigation process. The study of human factors forms an

essential component of accident investigation. The collection and analysis of human factors
information shall be conducted with the same level of rigor and completeness as that applied
to aircraft systems or other technical areas of investigation.
The scope and extent of human factors analysis shall depend on the circumstances of the
occurrence and may involve a single investigator responsible for all aspects of the
investigation or one or more investigators specifically assigned to human factors. This
applies irrespective of the scale or complexity of the investigation.

1.2. This Human Factors Handbook provides a structured approach to the study of human

factors in aircraft accident and incident investigations. lts application, whether by a single
investigator or a team, ensures that human factors are fully integrated into the investigation
and not treated as a secondary consideration.
Such an approach is effective only when sufficient time and resources are allocated. lts use,

by both individual investigators and investigation teams, contributes to a more efficient and

comprehensive investigation process.
Given the increasing complexity of aviation operations, investigators shall possess a sound
understanding of human factors principles and appropriate methods for data collection and

analysis. However, investigators are not required to be medical doctors, psychologists,

sociologists, or ergonomists.

1.3. lnvestigators shall possess a sound understanding of aviation and the factors influencing

overall operational performance in accordance with ICAO documents (Doc 9756, Part lll,
Chapter 16; Doc 9683, Chapter 4; Doc 9962, Chapter 8; and Doc 8984).

1.4. lnvestigators shall also have a sound understanding of human factors principles and

appropriate methods for data collection and analysis in view of the increasing complexity of

aviation operations. However, they are not required to be medical doctors, psychologists,

sociologists, or ergonom ists.

2. Objective

2.1. The objective of human factors investigation in aircraft accidents and incidents is to
enhance aviation safety as follows:

a) to determine how human involvement contributed to aircraft damage, accidents or
incidents;

b) to identify safety hazards related to limitations in human performance;

c) to issue recommendations aimed at eliminating or mitigating the consequences of unsafe

actions and decisions made by individuals or groups involved in aircraft accidents or
incidents.

3. Scope

3.1. ln order to achieve the objective of the investigation, the collection and analysis of

human factors information should be conducted using methods consistent with those applied

This is an unofficial translation. ln case of any inconsistency, the original Mongolian version shall prevail



in other traditional areas of investigation. This requirement applies not only to the
examination of flight crew actions, but also to the analysis of any individuals or groups
involved in an accident or incident, including management, regulatory authorities or
manufacturers.

3.2. ln complex, interactive and well-defended systems such as air transport, accidents and
incidents do not result solely from the actions of air operators, but rather from the interaction
of multiple latent factors.

3.3. Human performance factors that help explain the sequence of events leading to an

occurrence may be identified across almost all areas of an investigation, from management
and supervisory decisions to maintenance activities and pilot performance.

4. Human Factors Training for lnvestigators

4.1. Human factors issues are involved in most aviation occurrences. ln order to improve
aviation safety, investigators should enhance their ability to identify the contribution of human
factors in accidents and incidents.

4.2. lnvestigators can learn from training experience and implement new and improved
measures to prevent the recurrence of accidents and incidents.

4.3.While human error cannot be eliminated, its frequency can be reduced and its

consequences mitigated. This forms part of accident prevention programmes required by the
lnternational Civil Aviation Organization.

4.4. This handbook includes the following information for the development of human factors
tra ining programmes for accident investigators:

o to provide the core content of human factors training courses for investigators;
o to provide investigators, civil aviation regulatory authorities, company management

and other aviation personnel with information on the need for and objectives of
human factors study;

. to outline methodologies for the investigation of human factors in aircraft accidents
and

o to explain how collected information should be reported.

4.5. lnvestigators should have a clear understanding of the philosophy presented in this
handbook when applying the practical guidance provided for investigation and prevention.
While human factors include medical aspects, the primary focus of this handbook is not on

medical issues.

4.6. The primary focus of investigators shall not be on post-accident events such as search
and rescue or survival issues, but rather on the operational aspects leading up to the
occurrence.

4.7. Guidance on post-mortem examinations, toxicological analysis and injury pattern

analysis following aircraft accidents is not included. These specialized areas shall be

understood in accordance with accident investigation regulations and the Civil Aviation
Medical Manual (Doc 8984).

4.8. lnvestigators should be familiar with the physiological and psychological aspects of
human performance. Through the Standards and Recommended Practices (SARPS) of
Annex 13 to the Chicago Convention and associated guidance material, ICAO promotes

objectivity in accident investigation and prevention.
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4.9. Efforts to improve the investigation of human factors in accidents and incidents are
significantly suppoded by the following:

o discussing the need for and objectives of human factors investigation;
. addressing some of the challenges faced in human factors investigation;
. discussing human error and the nature of accidents;
o providing a systems approach model for defining the scope of human factors

investigation;
. examining the conduct of human factors investigations, including organization and

management of investigations, responsibilities, types and sources of data, and
methods of analysis;

. emphasizing the processing of human factors information, hazard identification and
the development of safety measures to prevent recurrence;

. developing human factors checklists;
o providing guidance on interview techniques;
. developing recommendations for reporting to ADREP systems;
o providing lists of relevant data sources.

5. Requirements for Human Factors lnvestigation

5.1. A systematic approach to the study of human factors in aircraft accidents shall be

adopted, regardless of the concept that "to err is human". Where objective technical evidence
is not available to explain an occurrence, investigators may encounter difficulties in

addressing human factors issues.

5.2. Accident investigation reports often typically describe what happened and when it

occurred; however, in many cases, they do not fully explain how and why it occurred.
Attempts to identify, analyse and understand breakdowns in human performance that
contributed to the accident may be inconsistent.
Statements such as "pilot error", "failure to see and avoid", "improper use of controls", or
"failure to follow standard operating procedures (SOPs)" may imply that procedures were
adequate, safe and appropriate, and therefore tend to limit the depth of analysis. This narrow
focus represents only one of many obstacles to the effective study of human factors.

6. Training on Data Collection Guidance for !nvestigators

6.1. The following guidance for the collection of human performance data is based on the
SHEL and LUC frameworks. These guidelines have been developed to:

a) provide insight into how these factors may influence performance;

b) guide investigators in identifying relevant areas for evidence collection.

6.2. The following description of SHEL components and their interfaces assists investigators
in collecting information necessary for a comprehensive study of human factors.

7. Human Factors lssues for lnvestigators

7.'1. Challenges: Human factors issues are not always readily accepted as an essential area
of investigation. Views such as "human factors is too soft a discipline", "human nature cannot
be changed", or "it is too difficult to prove that these factors caused an accident" are

sometimes expressed.

Solution: Greater education, supporled by scientific evidence, can help demonstrate how

many assumptions in human factors have been addressed through research.
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For example, research has demonstrated the benefits of effective cockpit communication,
which has led directly to the development and implementation of Crew Resource
Management (CRM) training.

Challenges: Human factors are sometimes misunderstood, as the term itself is not always
clearly defined. Some investigators may consider themselves unqualified in this area

because they are not medical doctors or psychologists.
However, the field of human factors extends far beyond medical and psychological

disciplines; in practice, many investigators already apply its principles informally.

Solution: lmproving human factors training for investigators will provide a deeper
understanding of the scope and application of human factors.

Challenges: lnvestigators may encounter difficulties when addressing questions related to
the performance of crew members, air traffic controllers, maintenance personnel and others.
This may occur when investigators fail to establish an objective and trusting environment,
and individuals perceive the investigation as threatening or adversarial.
ln the worst cases, crew members or other stakeholders may withhold valuable information
or assistance from the investigation authority.

Solution: lnvestigators should ensure that all participants understand the purpose of the
investigation - the prevention of recurrence - and the methods used to achieve this
objective. Where misunderstandings may arise, these should be addressed openly at the
outset of the investigation.

Challenges: Witnesses, including peers, supervisors, management, or family members, may
be reluctant to speak openly about deceased Individuals. lnvestigators themselves may also
hesitate to ask questions that could be perceived as sensitive or intrusive.

Solution: Well-planned interviews are essential. lnformation obtained from interviews should
be compared with data collected through other methods in order to provide a more complete
understanding.

Challenges: Balancing the right to individual privacy with the need to determine and report
the causes of an accident presents an additional challenge.

8. Human Factors lnvestigation in Aircraft Accidents and lncidents

8.1. Liveware (Human Component)

The liveware component, the individual,is the central element of the SHEL model.
The data required to address this central component may be grouped into four categories:

o physical;
o physiological;
o psychological; and
. psychosocial.

8.1.1. Physical Factors

Physical factors relate to the physical limitations of the individual.

The following should be determined:

o whether the individual was physically capable of per{orming the required actions or
movements;
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. whether physical limitations affected the ability to see, act, move, reach or grasp.

The following aspects should be considered:
o ?9€, sex, weight;
o height and physical strength;
o sitting height;
o reach to controls, leg length and shoulder width.

Sensory Limitations

It should be determined whether visual, auditory or other sensory limitations affected
performance.
Visual limitations may include:

. illusions and disorientation;

. limitations in detecting traffic;

. effects on visual perception during take-off and landing;

. difficulty in reading instruments or charts;

. failure to detect objects due to incorrect focus or empty-field myopia.
Examples of visual limitations include:

. visual threshold and visual acuity;

. motion perception and depth perception;

. adaptation to light and peripheral vision;

. use of corrective lenses (glasses or contact lenses);

. empty-field myopia.
Auditory and Other Sensory Limitations
These may include:

. hearing capability;

. vestibular system (acceleration and balance);

. Gtolerance;

. smell and touch;

. kinaesthetic perception (detection of movement through muscles), which may lead to
misinterpretation or illusions.

a

8.1 .2. Physiological Factors

Physiological factors consider the individual as a complex biological system.
The following should be determined:

. whether the individual was physiologically fit to perform the required task;

. how physiological condition or deficiencies affected performance and judgement;
o how illness, fatigue or stress influenced behaviour and decision-making.

Studying human factors:
o the presence of any physiological deprivation

Nutrition
It should be assessed whether nutritional factors affected the individual's ability to:

. respond to actions;
o tolerate fatigue;
. maintain attention.

Consider.
. food intake within the previous 24 hours;
. time since last meal;
. dehydration.
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Dehydration
Health
Determine whether performance was affected by:

o illness, pain or dental problems;
. physical fitness;
o pregnancli
o obesity,
. recent blood donation.

Stress
Assess how the individual's ability to cope with stress influenced behaviour and performance.

Emotional symptoms of longterm stress may include:
. anxiety or restlessness;
. irritability or defensiveness;
. overactivity or denial.

Behavioural symptoms may include:
. withdrawal (social isolation, avoidance of responsibility);
. substance use (alcohol, gambling);
. neglect of appearance or lateness;
o conflict (legal, workplace or financial).

Smoking
Smoking may lead to the following effects:

. reduced elasticity

. impaired vision
o in some cases, increased irritability and frustration

Lifestyle
. how the individual interacts with others
. any recent changes in lifestyle, activities or social relationships, and the

factors that may have triggered these changes
r whether this may represent a coping mechanism for stress or pressure, and

the nature of such stressors
Fatigue
Short{erm (acute) fatigue may be influenced by:

r amount of sleep (crew rest periods);
. food intake;
. nature of activity;
o task demands;
o recent stress levels (lasl72 hours);

Flight duration
Long-term (chronic) fatigue may be influenced by:

. work schedules and rest periods;

. circadian rhythm disruption (iet lag);

Stress management capability
o sleep patterns and deprivation;
. family and workplace stress.

Fatigue may affect:
. shortterm memory;
. alertness and concentration;
. decision-making;
. performance (reduced standards, shortcuts, increased risk{aking);

This is an unofficial translation. ln case of any inconsistency, the original Mongolian version shall prevail.



. situationalawareness;

. communication

. motivation

Alcohol and Drugs
The following should be considered:

. over-the-counter medication;
r prescribedmedication;
o illegal drugs;
o tobacco;
. alcohol.

These may result in:
o drowsiness or dizziness;
. impaired coordination and vision;
. reduced cognitive performance;
o loss of motor control.

Partial impairment
Partial incapacitation may be difficult to detect and may result from:

. carbon monoxide exposure or food poisoning;

. medical conditions;

. internal pressure or gas expansion;

. toxic fumes;

. motion sickness.
It may lead to:

. hypoxia or breathing difficulty;
o dizziness or loss of consciousness;
. reducedconcentration;
o instability;
. reduced cognitive performance;

lllusions
A variety of illusions may arise from the surrounding environment.

. visual illusions

. black hole illusion
o glare-induceddizziness
. autokinesis
. circular or linear vection
o geoffietric perspective illusions
. false horizon illusions
o Vestibular illusions
o somatogyral illusion ("leans")

Perception
o the individual's understanding or mental model of the task being performed, and its

accuracy
. exposure to misperception, delayed perception or illusions arising from the visual and

vestibular systems, or from flight conditions
Different types of disorientation should be considered, including:

. geographic;

' spatial;
o temporal;
. visual;
. situationalawareness.

Response and Reaction Time
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The following should be assessed:
. the time required to detect information;
. the time required to make a decision;
. the time required to take appropriate action.

Attention
It should be assessed whether the required level of attention exceeded the individual's
capacity.
The following should be considered:

o attention span;
. lack of attention (general or selective);
o distractions (internal or external);
r channelledattention;
o vigilance, boredom or monotony;
. habit interference or substitution;
o time distortion.

Evidence may include:
. delayed or inappropriate responses;
. failure to notice or respond to events;
. incorrect prioritization of tasks.

Workload
It should be determined whether workload was increased or reduced by the actions of the
individual or the crew.
High workload may lead to:

o disorganization, stress or panic;
o poor task prioritization;
o task saturation;
. task omission;
o incorrectdecision-making;
. loss of situational awareness.

Low workload may lead to:
. boredom;
. reduced attention;
o distraction;
. lack of monitoring.
a

Attitudes
. Evidence should be assessed to determine the individual's attitude toward the task,

others and the working environment.
o lt should be considered how attitudes influenced motivation, performance, judgement

and decision-making.
Relevant factors include:

o mood,
o motivation;
. habits;
o attitude;
. boredom;
. overconfidence.

Expectations and Decision Bias
The following should be considered:

. expectations;
o ?ssUffiptions;
. mental bias;
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. desire to complete the task ("get-there-itis");

. continuation bias;

. risk{aking behavior.

Menta! and Emotional State
o lt should be determined whether the individual was psychologically fit to perform the

task.
o Consider whether emotional or mental conditions influenced behavior and decision-

making.
Factors may include:

. anxiety;

. stress;

. level of arousal;

. self-inducedpressure.

. lndicators may include.
o agitation or fixation;
r tone of voice;
o delayed or unusually slow responses.
o

Experience and Recency
It should be assessed whether the individual's experience, knowledge and training were
sufficient and relevant to the situation.
Consider both overall and recent experience:

o position held;
. aircraft type;
o task performed;
. equipment used;
o proc€dures followed;
. operational environment (e.9. night, aerodrome, route).

Lack of experience or recency may lead to:
o reduced confidence;
. increased stress;
. incorrect or incomplete actions;
r increased workload.

Knowledge
It should be determined:

. the individual's level of knowledge of the aircraft, systems, procedures and
environment;

. whether skill level or operational competence influenced the occurrence.
Lack of knowledge may result in:

. reduced confidence;

. confusion;
o incorrect or incomplete actions.

Training

It should be assessed whether training was:
. adequate;
. relevant;
. appropriate to the situation.

Consider:
. initial, (ground and simulator);
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. line training;

. recurrent training (simulator)
It should also be determined whether there was:

o positive or negative transfer of training;
. evidence of weaknesses in training relevant to the occurrence.

Planning

lnadequate planning may result in incomplete or incorrect information, leading to errors in
judgement and decision-making.

It should be considered whether:

. the level of planning (pre-flight or in-flight) reflected the crew's or management's
approach to the operation.

a) Psychosocial factors relate to pressures imposed on the individual by the social system
(non-work environment). These include life events and stress (e.9. family bereavement or
financial problems), as well as relationships with others (friends, family and peers).

The following should be determined:

r whether psychosocial factors influenced the individual's attitude towards the situation,
or the ability to cope with stress or unexpected events.

To assess the level of stress experienced by the
events should be compared with that of others.

The following should be considered:

. psychologicalstress;
o interpersonalconflict;
o pe[Sot't?l loss;
o financialdifficulties;
. significant lifestyle changes;
. family pressures;
o culturaldifferences.

individual, the individual's perception of

b) Liveware-Liveware lnterface: The liveware-liveware interface refers to interactions
between the individual and other persons in the workplace. This includes relationships
between personnel and management, as organizational climate and operational pressures
may significantly influence human performance. Relevant factors include interpersonal
interaction, communication (verbal and non-verbal), and visual cues.

Communication

It should be determined:
. whether communication with others influenced performance, attitudes, stress levels,

perceived task demands and workload.
Consider:

o noise interference;
. misinterpretation;
o use of operational terminology;
e content and speech rate;
o language barriers;
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Reading and listening comprehension.
It should also be determined:

. whether verbal or non-verbal communication adversely affected the sequence of
events.

Visual Gues
. whether visual cues replaced, supported or conflicted with verbal information;
. whether the individual was influenced by non-verbal cues (body language), which

may direct actions, create confusion, or induce stress or misunderstanding.

Team lnteraction
Team interaction and compatibility should be assessed in terms of personality, experience
and work practices.
It should be determined:

. whether the team operated cooperatively or in conflict;
r whether team resources were effectively utilised.

Consider:
. supervision;
. briefing;
. coordination;
o c0rnp?tibility;
. resource management;
. task allocation;
o age, personality and experience.

Management
Different levels of management should be examined, including:
management responsible for planning, decision-making, resource allocation and procedures;
supervisory levels responsible for implementation and oversight.
It should be determined whether management policies affected human performance in terms
of:

o insufficient experience or knowledge;
. excessive workload or lack of attention;
o poor working environment;
. safety conditions;
. labour relations.

Personnel management
Consider the different levels of management:

. the managerial level responsible for decision-making, planning, resource
allocation and the development of instructions;

. the supervisory level responsible for monitoring activities and ensuring
compliance with instructions.

Management policies (personnel-related)

It should be determined whether management policies related to personnel may have
influenced human performance, including:

. insufficient levels of experience or knowledge;

. excessive workload or insufficient supervision;

. conflict, stress or an unhealthy working environment;

. unsafe working conditions.
Labour relations
It should be determined whether:

. labour unions influenced employees, management, policies or working practices,
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. any recent company merger or organizational change occurred, and whether it
affected senior management, individual roles, contractual arrangements or
policies.

Pressure
Operational pressures may be real or perceived. lt should be determined:

. whether pressure from colleagues, management or the industry influenced
behaviour; the extent to which such pressure was perceived;

. what alternatives were available to the individual;

. the organizational culture;

. staff turnover levels.
Supervision
It should be determined whether:

o policies, standards and quality control systems were available, current and adequate;
. such controls were effectively implemented and monitored;
. supervisor-to-staff ratios were adequate;
. supervisors were performing additional duties.
a

Regulatory Environment
It should be assessed whether:

o rnsn?gement encouraged operations that deviated from regulatory requirements;
. the operational environment influenced decision-making;
o p€rsoflflel were encouraged or compelled to deviate from procedures;
. existing regulations and standards were appropriate.

The roles of regulatory authorities should be considered, including:
. implementation;
. auditing;
o inspection;
o oversight.

Equipment, Controls and Displays
It should be determined whether design or layout characteristics affected information
processing.
Consider:

o design;
o layout;
o lighting;
. colour and markings.

The effects of instruments, displays,
terms of:

. response time;

. habit patterns;
o workload;
. sequence of actions;
. informationprocessing;
o disorientation;
. confusion.

controls and warning systems should be assessed in

Environmental factors should also be assessed, including:
. space;
o lighting;
. noise;
. weather conditions.

Consider:
o workplace layout and standardization;
. communicationequipment;

This is an unofficial translation. ln case of any inconsistency, the original Mongolian version shall prevail.



. eye-reference position and seat design;

. limitations in movement and visibility;
o informationdisplays;
. warning and alerting systems;
. interference from personal equipment (comfort factors);
. data link.

L ivewa re-S oftwa re I nterface
This interface reflects the relationship between the individual and supporting systems such
as procedures, manuals and software.
Relevant factors include:

. regulations;

. manuals;

. checklists;
o publications;
. standard operating procedures (SOPs);
. computer system design.

It should be determined whether documentation:
. was accurate, accessible and used;
. was consistent with similar documents;
o wos clear and easy to use;
. was logically structured.

It should also be assessed whether documentation:
. contributed to errors;
. increased response time;
. created confusion.

Computer Systems
It should be determined whether:

. displays and interfaces were compatible;

. systems caused confusion, delayed responses or masked errors;

. systems increased or reduced workload during the occurrence.

Automation
It should be assessed how automation influenced:

. actions;

. workload;

. working conditions;
o attitudes;
. mental models.

It should also be determined:
. how automation affected the sequence of events;
o whether it increased or reduced workload at critical times;
. whether it led to complacency or loss of critical information.

Consider:
task monitoring;

. task saturation;
o situationalawareness;
o skill retention.

Regulatory Compliance
It should be determined whether the individual:

. was qualified or certified to perform the task.
Consider:
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. licences and ratings;
o qualifications for position and aircraft type;
o history of violations;
o validity of certificates;
. medicalcertification.
a

Liveware-Envi ronment I nterface
This interface reflects the interaction between the individual and both internal and external
environments.
The internal environment includes temperature, lighting, noise and air quality.

The external environment includes physical surroundings as well as broader political and

economic conditions.
Relevant factors include:

. weather;

. terrain;
o infrastructure;
. economic factors.

Environmental I nfluences
It should be determined whether environmental factors:

. led to shortcuts or biased decisions;

. caused visual, vestibular or auditory illusions.

It should also be assessed whether:
o weather, ATC services, hangars, gates or airport infrastructure created delays or

reduced safety margins;
. economic or regulatory pressures influenced decision-making.

Maintenance facilities
Consider:

. support equipment;
o availability of spare parts;
. procedures and practices;
o qualit! assurance;
o inspection and servicing;
. trainingi
. documentation.

Environmenta! Cond itions
The following should be documented:

o g€oQrdphical characteristics of the location;
. phase of flight and associated forces (e.9. FDR or ATC data);
. control inputs and system responses.

I nformation Processi ng
It should be determined:

o whether the volume of information exceeded human cognitive capacity;
o how many elements of information were presented (short-term memory limits);

o whether this led to errors in judgement or decision-making;
. whether information processing increased workload.

lndicators may include:
o fixation on limited options;
. narrowed attention;
o ffierror-y lapses;
o poor timing or coordination.
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Checklists
Checklists are not rigid protocols for step-by-step investigation, but tools to assist in
organizing and conducting human factors investigations.
They help:

. ensure completeness of investigation;

. organize and prioritize evidence collection.
Given that each occurrence is unique, investigators should apply checklists flexibly.

lnterviews
lnterviews with individuals directly or indirectly involved in the occurrence are essential.
These may include:
survivors (flight crew, cabin crew, passengers), relatives, colleagues, ATC personnel and
witnesses;
ground staff, dispatchers, meteorological personnel, maintenance engineers, baggage
handlers and de-icing staff;
management personnel, instructors, examiners and former employers;
maintenance personnel, regulatory authorities, medical doctors and psychologists.
lnformation obtained from interviews should be used to:

. verify;

. clarify;

. supplement data from other sources.
Where measurable data are unavailable, interviews may be the only source of information.
Therefore, investigators should be proficient in interview techniques.
Direct observation of operational activities may also provide valuable human factors data.

9. lnformation and preventive measures

9.1. The investigation report should be prepared based on the collection and analysis of
relevant information.
This section should address human factors issues and the report shall be prepared in
accordance with the guidance provided in lnternational Civil Aviation Organization aircraft
accident investigation manuals.

9.2. Before drafting the report, the investigator should consider the intended audience.

9.3. Accident information attracts a wide range of readers, each of whom may interpret the
report from different perspectives.

9.4. lndustry readers review the report to assess its technical accuracy, while those directly
involved in the occurrence may focus on issues related to their responsibilities.

9.5. The media tend to focus on the more sensational aspects, while parties to the
occurrence may seek to identify those responsible.

9.6. ln drafting the report, the investigator should be aware of these differing perspectives
and aim to ensure technical accuracy, while using language that is understandable to a
general audience and avoiding statements that assign blame or liability.

9.7. To be effective, the report should be written in a manner that enables the reader -
whether a pilot, mechanic, manager or regulator - to recognize the hazards identified, relate
to them, and take appropriate preventive action.
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9.8. ln preparing the accident report, the investigator should take into account the following

statement from lnternational Civil Aviation Organization aircraft accident investigation

manuals:
"The Final Report" is not only intended as a record, but is of value only if the preventive study

is complete and based on accurate information.

I 0. Safety recommendations

10.1 . Safety recommendations should not be regarded as mandatory directives issued by the

investigation authority. As investigators cannot be aware of all factors, the uncritical

implementation of recommendations by regulators may have unintended adverse effects on

the industry.

10.2. Safety recommendations may generally be classified into one of three levels:

o first-level safety actions eliminate the safety hazard',
. second-level safety actions modify the system to reduce the risk associated with the

underlying hazard;
. third-level safety actions recognize that the hazard cannot be eliminated or sufficiently

reduced or controlled, and therefore aim to train individuals to manage it.

The objective should always be the elimination of the safety hazard.

10.3. Analyses from numerous accident investigations have confirmed these principles. This

validation has led some major airlines not only to recognize potential issues within the flight

deck, but also to develop and implement Crew Resource Management (CRM) training to
improve cockpit coordination.
Other airlines, recognizing the value of CRM training, have adopted similar programmes to

train their flight crews, and CRM training is now widely accepted.
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