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TUTORIAL OBJECTIVES

• Reflect on current comprehension and views on
resilience (engineering)

• Get familiar with concepts and theories around
resilience (engineering)

• Understand the potential value of resilience
engineering to improve individuals, teams and
systems

2



BIBLIOGRAPHY
The presentation is based on the following work:
• Patriarcha et al. (2018). Resilience engineering: Current status of the

research and future challenges, Safety Science, 102, 79-100.
• Nemeth & Herrera (2015), Building change: Resilience Engineering

after ten years, Reliability Engineering and System Safety, 141, 1-4.
• Moriarty et al. (August, 2016), Engineering Resilience, Air Transport,

35-37.
• Bellamy et al. (2018), Getting resilience into safety programs using

simple tools - a research background and practical implementation,
Reliability Engineering and System Safety, 172, 171-184.

• Pillay (2016), Resilience Engineering: A State-of-the-Art Survey of an
Emerging Paradigm for Organisational Health and Safety Management,
in P. Arezes (ed.), Advances in Safety Management and Human
Factors, Advances in Intelligent Systems and Computing 491, 211-222.

• Besserudhagen & Bergström (2016), Team performance in Functional
Airspace Blocks in Air Navigation – Training toward Resilience,
Proceedings of the 30th EAAP Conference, 120-123.

• Costella et al. (2015), Violation or Resilience? A Comparison Between
Two Frameworks for Making Sense of Work-as-done 3



HOW YOU UNDERSTAND RESILIENCE
& “GOOD” AND “POOR” EXAMPLES



RESILIENCE



RESILIENCE: WHAT IS ABOUT?

• The term sources from ecology / biology.
• Related terms: robustness, elasticity, flexibility, vividness, 

adaptivity etc.
• Resilience is about:

• Proactiveness
• Decision: Change or not
• Action: Plan, enable or accommodate changes
• Context: Current and future requirements

• Reactiveness
• Return to normal functioning
• Increase resilient characteristics – system better than before
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RESILIENCE = RELIABILITY ?

Reliability Resilience
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Failure probability is acceptably low Ability to recover from irregularities



DEFINITIONS OF RESILIENCE

• Reduction of uncertainty of a successful outcome.
• Ability of a system to continue to function by managing

disturbances.
• Ability of a system to adjust its functioning prior to,

during, or following changes and disturbances, so that it
can sustain required operations under both expected
and unexpected conditions.
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RESILIENCE CHARACTERISTICS

Resilience

Robustness

Redundancy

Resourcefulness

Rapidity
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• Technical
• Organisational
• Social
• Economic



RESILIENT SYSTEM: PERFORMANCE

Achieve 
objectives 

under varying 
conditions

Recover from 
threats & 
stresses

System 
performance
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Efficiency, security, 
safety, quality etc.



RESILIENT SYSTEM: SAFETY

Learn from 
Success

(non-events, 
near misses)

Learn from 
Failures

(incidents & 
accidents)

Achieve 
safety
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HIGH RELIABLE VS RESILIENT 
ORGANISATIONS
• High Reliability Organisations:

• Emphasis on failures
• Focus on non-compliance
• Errors lead to single-dimension improvements of procedures,

training, technology etc.
• Neglection of adaptive capacity of individuals, teams and

organisations
• Resilient Organisations:

• Consideration of successes: matter of luck or good performance?
• Errors and violations (i.e. non-compliance) might be resilient actions
• Deviations trigger interest to look at resilient characteristics

(robustness, resourcefulness, redundancy, rapidity) and interactions
amongst agents (individuals, teams, functions, levels, internal,
external etc.) 12



RESILIENCE ENGINEERING



RESILIENCE ENGINEERING: AIM & 
DEFINITION
• RE aims at providing tools to proactively manage risk,

acknowledging the inherent complexity of system functioning
and the correspondent need for performance variability.

• RE is a sophisticated way of managing organisational safety
through the development of cognitive, behavioural, and
cultural abilities to enable organisational members at all levels
to actively anticipate, respond, monitor and learn to operate
close to the boundary of safe operations as part of normal
work, by narrowing the gap between work as imagined and
work as performed.
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RE PRINCIPLES FOR SYSTEMS & 
INDIVIDUALS

• Complex systems are made up of many linked components.
• Complex systems behave in unpredictable ways.
• How the managers of the system expect things to be done (‘work-

as-imagined’) is often very different from how things are actually
done (‘work-as-done’).

• You cannot make a system safer by trying to come up with rules for
every eventuality.

• The resilience of your system is most likely to come from those
components that have the greatest capacity to adapt to changing
conditions i.e. the people.

• Rather than focusing only on when things go wrong, we should be
looking at when things go right i.e. when components within the
system successfully manage disturbances to come out with a
successful result.
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RE CORNERSTONES
• RESPONDING: Ability to respond to regular and

irregular disruptions and disturbances by adjusting
normal functioning.

• MONITORING: Ability to monitor that which is or could
become a threat in the near term. The monitoring must
cover both that which happens in the environment and
that which happens in the system itself, i.e., its own
performance.

• ANTICIPATING: Ability to anticipate developments and
threats further into the future, such as potential
disruptions, pressures, and their consequences.

• LEARNING: Ability to learn from experience, in particular
to learn the right lessons from the right experience. 16



RE: ANY SIDE EFFECTS?
• Resilience might be dangerous if not coupled with safety

culture: lack of the attitude of social responsibility,
professionalism or other nontechnical skills might lead to
unfavourable events.

• Success can also work negatively such that people
subsequently underestimate the risks and become
complacent.

• Examples of legal and ethical concerns:
• Who is to decide the trade-offs?
• Should be everything forgiven in the name of resilience?
• How does resilience affect accountability?
• What are the effects of allowing individual and systemic variability

in performance?
17



ALL-IN-ONE
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SO, WHAT WOULD YOU CHANGE?
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