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EC Mandate on Performance Measurement



SAFREP TF Safety KPIs principles 
of development

(1) ICAO Consistency
(2) Roles and Responsibilities
(3) Safety Improvement
(4) Systemic approach
(5) Practical Interface
(6)Trust
(7) Confidentiality
(8) Consensus
(9) Planning the details
(10) Transparency and progress reporting to 
decision makers



Stakeholder Requirements

KPIs

Performance
Indicators

Information

Management
Measurement Metrics

Laws Incidents

Accidents Culture

Audit Compliance

SMS ProceduresResources
AIB Recommendations

Public/
Industry

European/
States/
Industry
(Aggregation of ANSP/States)

Interested Parties

Organisational
Level
(Service Providers)

Key Principles

• Information to public/stakeholders
• Reassurance to public
• Call to action by stakeholders

• Facilitates identification of 
scope of action required

• Facilitates management 
of improvement of 
service

The whole process needs to be a continuous improvement activity

Principles
why

what

Roles & 
Resp.
Who
why

• Increasing level of 
details



Types of Safety Indicators

Systematic safety monitoring processes should 
evaluate, as a matter of routine, achieved safety 
performance in all safety-related operational 
activities.
Safety performance indicators are used to analyse 
trends and detect unwanted degradation of safety 
levels, supporting the development of effective 
improvement plans. 
They can also be used to assess the extent to 
which political, strategic, regulatory and industry 
safety targets are being met. 
In addition to measuring the core safety task, a 
measurement system that can incorporate error 
tolerance, reaction and recovery level will be 
explored. 



Lagging indicators

Indicators which
measure events (e.g. safety occurrences, such as 
accidents, incidents, system outages etc.) that 
have happened
measure whether safety improvement activities 
have been effective in mitigating identified risk
measure the outcome of the service delivery
represent the consequences of actions previously 
taken
frequently focus on results at the end a time 
period and characterize historical performance 
(e.g. the end of the supply chain i.e. ATM service 
provision)



Lagging indicators - samples
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Leading indicators,

Indicators which
are identified principally through the 
comprehensive analysis of the organisations 
(providers, regulators, States)
are designed to help identify whether the 
providers and regulators are taking actions or 
have processes that are effective in lowering 
the risk
are considered the "drivers" of lagging
indicators. There is an assumed relationship 
between the two, which suggests that 
improved performance in a leading indicator
will drive better performance in the lagging
indicator. Improved rules, regulations, 
oversight, procedures etc will lead hopefully to 
fewer errors within various layers of 
organisation and hence to less safety 
occurrences 



Sample of Leading indicators

ANSPs Average Maturity For All Study Areas
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Sample of Leading Indicators – 
for REGULATORS

Level of Implementation of the Critical Elements of a Safety Oversight System 

1 =   Not Implemented   

10 =   Fully Implemented 

 =   State’s Level of Implementation 

 =   ECAC Average 
CRITICAL ELEMENT 

1 2 3 4 5 6 7 8 9 10 

Primary Aviation Legislation           

Specific Operating Regulations           

State Civil Aviation System and Safety 
Oversight Functions           

Technical Personnel Qualification and 
Training           

Technical Guidance, Tools and the 
Provision of Safety-Critical Information           

Licensing, Certification, Authorisation 
and Approval Obligations           

Surveillance Obligations           

Resolution of Safety Concerns           

 



Sample of Leading Indicators – 
for REGULATORS



Safety Targets

Safety targets are derived to meet either 
political, strategic, regulatory, industry safety 
objectives or management performance-
driven improvements. 
A cautious approach in setting targets is 
recommended. 
If targets are set too early in the process, or 
if they are unduly correlated with other 
performance indicators (such as efficiency 
or pay), the whole process may be 
threatened. 
The starting point for setting targets should 
be leading indicators and subsequently 
with improved maturity of the system the 
targets for lagging indicators



Tools and Methods
TAXONOMY (HEIDI/ADREP)
TOKAI ( TOol Kit for ATM Occurrence Reporting)
Severity and risk of recurrence principles (EAM2-
GUI5) and its related TOKAI tool
SOAM – Systemic Occurrence Analysis Methodology 
– Causal Factors & Safety recommendations (EAM2-
GUI8) TOKAI future tool
Safety metrics, statistical tool & analysis of safety 
trends – TOKAI tools
ASMT/InCAS
Safety Maturity Questionnaire – What If tool – RADAR 
diagram analysis*
Safety Surveys Technique (EUROCONTROL/ 
ICAO/Transport Canada)
Overall SMS principles and metrics in EGSMM*



TAXONOMY 
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TOKAI



Severity and risk of recurrence principles 
(EAM2-GUI5) and its related TOKAI tool



SOAM – Systemic Occurrence Analysis Methodology 
EAM2-GUI8

First Officer

Other pilots

Captain

LIVEWARE

Crew employed flaps
25/ idle reverse landing

configuration

Very heavy rainfall,
runway surface

affected by water

Captain awake 21
hours at time of

accident

Importance of
reverse thrust as
stopping force on

water-affected
runways not known

Company B747s
generally operated in

good weather & to
aerodromes with long,
good quality runways

FO awake for 19 hours
at the time of the

accident
Confusion after

thrust levers
retarded, in high

workload situation

Most pilots not fully
aware about
'aquaplaning'

Crew did not use an
adequate risk mgt

strategy for approach
and landing

No formal risk
assessment conducted
when changed landing
procedure researched

“Landing on Slippery
Runways” (Boeing

doc) not distributed in
company since 1977

Captain & FO quite low
levels of flying prior 30

days

No policies or
procedures for
maintenance of

recency for
management pilots

Normal practice to
use flaps 25/idle

reverse

Documents unclear
(eg., key terms not

well defined)

FO did not fly the
aircraft accurately

during final approach

No formal review of
new procedures after

'trial' periodAbsence of reverse
thrust during

landing roll not
noticed, not used

Captain cancelled go-
around decision by

retarding thrust levers

SOFTWARE HARDWARE ENVIRONMENT ORGANISATION

QF1 overruns runway at Bangkok after landing long,
recent heavy rainfall, and water on runway.

QF1 overruns runway at Bangkok after landing long,
recent heavy rainfall, and water on runway.

Captain did not order a
go-around earlier

Recent crew
experience using full
reverse thrust lacking

No appropriately
documented info,

procedures regarding
operations on water-

affected runways

No policies,
procedures on duty

or work limits for
pilots with flying &
non-flying duties

Reduced visibility &
distraction: rain and
windscreen wipers

High workload
situation, distraction

or inexperience

Contaminated runway
issues not covered in
recent years during
crew endorsement,

promotional or
recurrent training

Cost-benefit analysis
of new landing

procedure was biased

Partial loss of external
visual reference due to

heavy rain

Revised approach/
landing procedure
introduced in 1996:

flaps 25, idle reverse
thrust

Most pilots disagreed
they had adequate
training on landing
on contaminated

runways

Introduction of new
landing procedure

poor

Raw Data RefinementRaw Data Refinement

Very heavy rainfall,
runway surface

affected by water

ACCIDENTABSENT OR 
FAILED BARRIERS

HUMAN 
INVOLVEMENT

CONTEXTUAL 
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ORGANISATIONAL 
FACTORS

Very heavy rainfall,  runway 
surface affected by water
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runway surface affected by 
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LIVEWARE 

Organisational Factors 

Human Performance/ 
Involvement 

TE; WM; AL; CIC; OC; CG; PP; 
MM; EI; RM; CM; EE 

Memory; Perception & Vigilance; Planning 
& Decision Making; Response Execution; 

Rule Breaking  
& Violations  

Contextual 
Conditions 
Workplace Cond; 
Org Climate; 
Attitudes & 
Personality; 
Human Perf 
Limitations; 
Physiog & 
Emotional Factors 

Absent/ 
Failed 
Defences 

Awareness; 
Restriction; 
Detection; 
Control & Interim 
Recovery 



Safety metrics, statistical tool & analysis of safety trends 
– TOKAI tools



ASMT

Tracks

Flight Plans

AIR SITUATION

Safety 
Event 

Detection
HMI

(Visualisation)

RADAR

Supervisor

Investigator

DATABASE
Storage

ASMT

Radar Data OR
External Events

ACCACCSimulatorSimulator

User SiteUser Site



Critical distance recordings 
between 0-2NM / 0-600ft 

between 2.1-4NM / 0-400ft

MUAC proximity recordings may june july 2004 and 2005  -  critical distance

map

critical distance

other proximities

B

C

D

A

• Critical distance recordings do not show a hot spot   
criterion not relevant for hot spot analyses

Hot Spot Analyses  



White part: high probability for manual reporting 
Grey part:  low probability for manual reporting

Analyze a wider set of occurrences



Safety Surveys Technique 
(EUROCONTROL/ ICAO/Transport Canada)



Safety Surveys Technique 
(EUROCONTROL/ ICAO/Transport Canada)
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Safety Management Plan Scoring
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Documentation & Oversight Scoring

ELEMENT ESARR 
Compliant 

ELEMENT SCORE Component Score 

1.1  Safety Policy Y / N 4 

1.2  Non-punitive Safety Reporting Policy Y / N 3 

1.3  Roles, Responsibilities and Employee Involvement Y / N 3 

1.4  Communication Y / N 2 

1.5  Safety Planning, Objectives and Goals Y / N 3 

1.6  Performance Measurement Y / N 2 

1.7  Management Review Y / N 4 

 

Total: 21 / 35                                                60% 

2.1  Identification and Maintenance of Applicable Regulations Y / N 4 

2.2  SMS Documentation Y / N 3 

2.3  Records Management Y / N 3 

 

Total: 10 / 15                                                67% 

3.1  Reactive Processes Y / N 3 

3.2  Proactive Processes Y / N 2 

3.3  Investigation and Analysis Y / N 3 

3.4  Risk Management Y / N 3 

 

Total: 11/20                                                  55% 

4.1  Training, Awareness and Competence Y / N 4  

Total: 4/5                                                      80% 

5.1  Operational Quality Assurance* Y / N 3  

Total: 3/5                                                      60% 

6.1  Emergency Preparedness and Response Y / N 3  

Total: 3/5                                                      60% 

Component Score Total:  

Overall SMS Score (Component Score Total / # of Components): 52/85      62% 
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Key Principles

• Information to public/stakeholders
• Reassurance to public
• Call to action by stakeholders

• Facilitates identification of 
scope of action required

• Facilitates management 
of improvement of 
service

The whole process needs to be a continuous improvement activity

Principles
why

what

Roles & 
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Who
why

• Increasing level of 
details



Example of Public KPI – SMI in FABs
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