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• Determine whether levels of 
operational safety performance 
are consistent with agreed upon 
levels

• Assess levels of compliance

• Verify whether practice is 
consistent with the organization’s 
safety policy and safety objectives

Safety Performance Monitoring



Measures, Metrics and Indicators



Measure

• Value that is quantified 
against a standard point in 
time

• A single measure usually has 
little value without some 
context



Metric

• Degree to which a particular 
subject possess the quality 
that is being measured

• Based on two or more 
measures



• What should be measured
• SMART
• Performance
• Qualitative vs Quantitative
• Leading vs Lagging

Indicator



Measures, Metrics and Indicators



• Leading - aim to provide 
insight into current behaviours, 
actions or other characteristics 
of the organisation.

• Lagging – viewed as 
indicators of something that 
has already happened.

Leading vs Lagging Indicators



Examples of Indicators



Examples of Indicators



Examples of Indicators



Lagging Indicators



• Understand the link between 
the indicator and safety 
performance.

• Assure that the data to 
support the implementation 
of the metric are available.

Leading Indicators Selection



• Internal
• Regional

• International
• IFR-to-IFR LOSs per 100,000 movements

• IFR-to-IFR LOSs per 100,000 flight hours

• Runway Incursions per 100,000 movements

• Absolute # of RIs categorised by the ICAO RI Severity 
Scheme

• SMS Maturity

Benchmarking



Types of Safety Performance Targets



Presenting Safety Indicators



• Start with simple, easily collected 
information.

• Collect information that will assist in 
calculating incident rates.

• Recognise that ANSPs may never be able 
to see a link between lagging and 
leading indicators.

• ANSPs should continually evaluate how 
they can improve measurement and 
monitoring processes.

Lessons Learned with SPM&M



CANSO Standard of 
Excellence in SMS
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• A proactive, structured approach to mitigate safety 
risks before they result in aviation accidents and incidents

• Through the implementation of safety management, ANSP’s 
can manage their safety activities in a more disciplined, 
integrated and focused manner

• Having a clear understanding of its role and contribution to a 
safe operations enables an ANSP to better prioritize safety 
risks and more effectively manage its resources for the 
optimal benefit of increased safety performance

What is Safety Management?



• Strengthened safety culture

• Documented, process-based approach to assure safety

• Better understanding of safety-related interfaces and 
relationships

• Enhanced early detection of safety hazards

• Safety data-driven decision making

• Enhanced communication of safety

Benefits of Safety Management



• Evidence that safety is a priority

• Possible financial savings

• Improved efficiencies

• Cost avoidance

Benefits of Safety Management



Evolution of Aviation Safety



Evolution of Aviation Safety



Evolution of Aviation Safety



Evolution of Aviation Safety



Evolution of Aviation Safety



In order to ensure the SMS meets all applicable 
safety and regulatory requirements, it is 
necessary to understand the scope of 
international and domestic regulations

• ICAO Annex 19 details the SARPs applicable 
to the safety management functions related 
to, or in direct support of, the safe operation 
of aircraft

• Additional SMS requirements my be placed 
on ANSPs by their state or other regulatory or 
advisory organisations

Understanding SMS Requirements



Developing SMS Attributes

Understandable

Accessible

Safety 
Management 

System

Usable

Effective

Productive

Accepted



SMS Framework – ICAO Annex 19



CANSO SoE in SMS Framework 



SAFETY CULTURE



• Refers to the enduring value, 
priority and commitment placed 
on safety by every individual and 
every group at every level of the 
organisation

• Reflects the individual, group and 
organisational attitudes, norms 
and behaviours related to the safe 
provision of air navigation services

Defining Safety Culture



• A just, flexible and informed safety 
culture, led by management, that 
supports positive and pro-active reporting 
and learning

• Regular measurements of safety culture 
and an improvement program

• An open climate for reporting and 
investigating occurrences

Safety Culture Objectives



Components of a Healthy Safety Culture

• Protection from disciplinary 
proceedings

• Confidentiality or de-identification

• Separation from information collectors 
from those that discipline

• Rapid, useful and intelligible feedback

• Ease of reporting



Components of a Healthy Safety Culture



Components of a Healthy Safety Culture

• Employees are held accountable 
for deliberate violations of rules

• Encouraged to provide essential 
safety-related information

• Rewarded for doing so

• An atmosphere of trust is the 
single most important element



Components of a Healthy Safety Culture



Components of a Healthy Safety Culture

• Allows employees to question 
procedures and behaviours

• Operational roles and 
responsibilities become less 
centralized and more fluid

• All employees feel a shared 
responsibility for the success and 
positive safety performance of the 
organisation



Components of a Healthy Safety Culture



Components of a Healthy Safety Culture

• Organisation is willing to change 
based on safety indicators and 
hazards

• Proactive observation and 
evaluation can help identify 
vulnerabilities or weaknesses

• Enables continuous learning and 
improvements to safety



Components of a Healthy Safety Culture



Components of a Healthy Safety Culture

• Safety Consciousness

• Leadership commitment

• Involvement of 
everyone at all levels 

• Learning throughout 
the organisation

• Open Communication

• Just Environment

• Effective decision-making process

• Reporting, follow-up, feedback 
and continuous improvement



Characteristics Mapped Against SMS Elements



• In July 2018, CANSO published an updated version of the 
CANSO Standard of Excellence in Safety Management 
Systems (SoE in SMS)

• Draws on experiences of CANSO Members to develop a 
framework that helps ANSPs continually improve their efforts 
to manage safety

• Aligns with the ICAO’s Annex on Safety Management 
(Annex 19)

• Incorporates the latest developments in safety management 
thinking and practice

CANSO Standard of Excellence



• Encourage improvement within and transfer learning 
across the CNS industry

• Help CANSO Members demonstrate alignment with SMS 
aspects of Annex 19, and build an SMS that fits the size and 
complexity of its operation

• Provides a path for continuous improvement beyond the 
requirements set by regulators

• Enables ANSP management to directly and deliberately plan
for safety at all levels, thereby ensuring risks to operational 
service delivery are minimised

Objectives of the CANSO SoE in SMS



• Emphasises a phased, step-by-step approach to 
implementing an SMS

• Identifies 5 distinct levels, starting from the most 
basic, informal arrangements, and works toward 
optimised systems

• Allows safety managers to prioritise their safety 
efforts and to initially focus on fundamentals

• Enables ANSP management to measure and 
understand SMS maturity in their 
organization, as well as be measured against the 
CNS industry standard

Utility and Benefits of CANSO SoE in SMS



To allow individual ANSPs to conduct a self-assessment 
of their SMS against the SoE in SMS, CANSO partnered 
with EUROCONTROL to administer the 
EUROCONTROL/CANSO Standard of Excellence 
in Safety Management Systems Questionaire

• Walks user through specific questions about their 
SMS covering the 17 study areas in the SoE in SMS

• By answering the questionnaire, the ANSP is able to 
identify areas of strength, as well as areas that 
need improvement in their SMS

• Issued by CANSO in April/May of each year

• Answers are due in June

Self-Assessment Tool and Annual Survey



• SEANS-Safety provides an independent, expert assessment 
and validation of the SMS maturity levels of CANSO Member 
ANSPs

• The CANSO Standards of Excellence in Safety 
Management Systems is the guidance for all SEANS-Safety 
assessments

• SEANS-Safety assessments are confidential

• Assessments can be used to determine compliance with ICAO 
Annex-19

CANSO Expert Assessment Programme



https://www.canso.org/publications
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