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OVERVIEW - OPERATIONAL RELIABILITY
High Reliability Organization (HRO) developed as
a means to make an organization or unit stronger,
more resilient, and anti-fragile.
HRO’s are
organizations that routinely operate in complex,
time-dependent, and high-risk environments without
serious accidents or catastrophic failures. HRO
facilitates engagement, which encompasses the
duality of sense-making and enactment.

What is Reliability:
“Reliability depends on the lack of unwanted,
unanticipated, and unexplainable variances in
performance.”
- Eric Hollnagel, 1993, p.51
1. The major determinant of reliability in an
organization is not how greatly it values reliability or
safety per se over other organizational values, but
rather how greatly it disvalues the misspecification,
misestimation, and misunderstanding of things;
2. All else being equal, the more things that more
members of an organization care about misspecifying, misestimating, and misunderstanding,
the higher the level of reliability that organization
can hope to attain”
- Paul Schulman, 1997
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5 PRINCIPLES
Mindfulness
1. Preoccupation with failure
2. Reluctance to simplify
Capability to Discover and
3. Sensitivity to operations
Manage Unexpected Events
4. Commitment to resilience
5. Deference to expertise
Reliability
1. PREOCCUPATION W/ FAILURE:
It is not good enough that a TTP works - know where, how
and why it will fail. Re-think views of failure - Close calls /
Near misses and errors provide info about the health of the
system, these terms are viewed as weak signals of
potential future - larger system failures. Outliers are not
ignored as random independent events. High reliability
developed in organizations as a necessary response to the
vulnerability of operating in hazardous environments. What
distinguishes an HRO is how the organization considers
any lapse in performance a serious consequence; there
are no small failures. People watch for, and respond to, the
weakest signals of failure.

2. RELUCTANCE TO SIMPLIFY:
HRO’s are reluctant to accept simplifications; this does not
mean they do not simplify. Reluctance is an ongoing
suspicion of simplicity, we ask what we are missing, we are
not stereotyping this event as the same as the last because it isn’t. This principle embraces the outlier event
as an indicator of the complexity that lies underneath the
visible surface. Appreciation of the subtle and nuance is
required. Simplification can occur in a linear system nothing we do operationally exists in a linear paradigm.
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5 PRINCIPLES
3. SENSITIVITY TO OPERATIONS:
Operations are where the real work gets done. Sensitivity
to Operations is situational and less strategic, allowing for
continuous adjustment to the operation. Organizations
notice and respond to anomalies and outliers rather than
disregarding them as random events. Supervisors must
know what is going on and adjust their operations
accordingly. Personnel may not speak up because of fear
they will undermine operations. Personnel must be crosstrained and versed to at least an awareness level for all
critical disciplines / processes operating within the system.
Karl Weick noticed that organizations that failed did not
adjust their plans in real time for changes at the
operational level.

4. COMMITMENT TO RESILIENCE:
This principle is the intrinsic ability of the organization to
maintain or regain a stable state in a dynamic situation.
The organization supports people to report errors, act to
keep errors small, and to improvise quick solutions to keep
the system functioning. Members of the organization
engage the problem to work toward resolution. There is
recognition that the system and people are fallible and that
errors can be corrected; therefore, there is no blame.
Unexpected, unpredictable trouble will occur, so we learn
from error, eg, P-A-C-E. The organization teaches “early
error recognition and management” rather than “error
avoidance,” which can lead to ignoring or hiding mistakes
and errors. Because it minimizes or eliminates unwanted
variability, resilience is a form of control.
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5 PRINCIPLES
5. DEFERENCE TO EXPERTISE:
Deference to expertise is deferring to local knowledge;
those who are closest to the problem or who have
specialized knowledge can extract meaning from the
problem’s context. Decisions and authority migrate up and
down to achieve the agility necessary to manage dynamic
situations. While knowledge is important, how the
knowledge relates to the situation is of special
significance. That is what we mean by expertise.
“Deference” here means respectful regard or concern
rather than submission or yielding. We defer to expertise,
not obey it. As we stated above, HRO is judgment for the
particular situation: practical wisdom versus universal
knowledge.
While we separate these principles for discussion, it is
important to understand that High Reliability emerges when
the five principles interact with one another. For example,
when a discrepancy or disruption occurs, the closest person,
regard- less of his or her position in the hierarchy, will
engage it and communicate with (and receive support from)
the surrounding team. This action may have to take priority
over the current operations, or current operations must
continue while also engaging the evolving situation. This
situation describes preoccupation with failure, deference to
expertise, and sensitivity operations.
Various people may understand one principle more easily
than another. There is no first principle to learn, as learning
and using even one of them will make another principle more
understandable and accessible. In this manner, a program
may appear to start slowly, but it will soon begin to grow
quickly (DvS).
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MINDFULNESS / CULTURE
Strive for an “Flexible Culture”- How readily can
people adapt to sudden and radical increments in
pressure, pacing, and intensity?
Flexible cultures result from five coexisting subcultures:
SAFE CULTURE: Shared values (what is important)
and beliefs (how things work) that interact with an
organization’s structures and control systems to
produce behavioral norms. (Uttal)
LEARNING CULTURE: How adequately can people
convert the lessons that they have learned into
reconfigurations of assumptions, frameworks, and
action?
INFORMED CULTURE: A culture that creates and
sustains intelligence wariness.
REPORTING CULTURE: What gets reported when
people make errors or experience near misses?
JUST CULTURE: How do people apportion blame
when something goes wrong?
“An HRO’s culture comes from its values, beliefs, and
behaviors. These may change when the environment
changes from certainty and low risk to uncertainty and high
risk.” - DVS
You STOP concentrating on those things that confirm your
hunches, are pleasant, feel certain, seem factual, are
explicit, and that others agree on.
You START concentrating on things that disconfirm, are
unpleasant, feel uncertain, seem possible, are implicit, and
are contested.
~ Weick / Sutcliffe
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MINDFULNESS / CULTURE
“To be mindful is to see more clearly, not
to think harder and longer” - Weick /Sutcliffe
1. See where your model didn’t work, or see
indicators you missed that signaled
expectations weren’t being filled (failure)
2. Strip away labels, stereotypes that conceal
differences among details (simplification)
3. Focus on what is happening here and now
(operations)
4. See new uses for old resources through
improvisation and making do (resilience)
5. Discover people who understand a
situation better than you do and defer to
them (expertise)
Educated Operators - DvS
Subtle: Hard to grasp; not obvious or easily
understood; barely noticeable. The weak signal that
may only be noticed by one with experience.
Nuance: A small or subtle distinction. Is there or is
there not a difference?

The amount of subtle is gained in nuance
from actual experience.
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HRO VS. NAT
HRO (High Reliability Organizing) A Healthy response to an Unhealthy environment

NAT (Normal Accident Theory)An Unhealthy response to an Unhealthy Environment
NAT is the environment of HRO. NAT was coined by
sociologist Charles Perrow, who examined complex
systems, specifically technological systems. He
concluded that complex systems contain certain
characteristics based on systemic friction points and
human error, where large accidents tend to escalate
quickly. He stated technology is not the problem, the
organizations are the failure point. Characteristics
leading to catastrophic accidents;
•The system is complex
•Tight coupling
•Extreme Hierarchical differentiation
•Large # of decision makers
•Complex communication network
•Compressed time factors
•Catastrophic potential
While proactive components (plans and anticipation)
and reactive components (after action reviews) are
necessary parts of HRO, High Reliability itself derives
from the ability of the organization and individuals to
interact in real time with uncertainty or threat from
the external environment.
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HIGH RISK VS.
HIGH CONSEQUENCE

R=CxP
C=R/P

R = RISK
C = CONSEQUENCE
(SEVERITY)
P = POSSIBILITY /
PROBABILITY

DVS 2019

HRO’s believe this equation is manageable…That
accidents can be avoided and mitigated thru;
• ORGANIZATIONAL DESIGN
• CULTURE
• EFFICIENT LEADERSHIP
Dept. of Energy (DOE) reduces “C” by;
• Minimizing the Hazard and/or
• Mitigating the Consequence
DOE reduces “P” by;
• Addressing Human Performance
Improvement;
• Human Performance Error Precursor
• Barriers
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LOOSE VS. TIGHT COUPLINGS
LOOSELY COUPLED:
• Possible Delays, Processes can remain in StandBy Mode (if not properly managed)
• Spur of the moment redundancies & substitutions
can be found
• Fortuitous recovery aids possible
• Failures can be patched more easily; Temporary
rig can be set up
TIGHTLY COUPLED:
• Time dependent processes; They can’t wait or stand-by
• Reactions in chemical plants - instantaneous, can’t be
delayed or extended
• Sequences invariant
• Only way to reach production goal
• Little slack; quantities must be precise, resources can’t
be substituted
• Buffers & redundancies must be designed in; Thought
(predicted) in advance
Interactiveness - Increases the magnitude
of accident because of unrecognized
connections between systems
Tight Coupling - Increases the probability
of initiating the failure point(s) or missing
a weak signal.
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SUPPORTING CONCEPTS
• Transition from Sequential to Simultaneous
Action (Branching Time)
• Shift focus and context from Linear to
Nonlinear (Complexity / Chaos)
• Transition from Normal Bell Curve (Gaussian
Probability) to Power Law Distribution (Pareto)
• Shift from Puzzle Solving to Mystery Approach
(Maps vs. Directions)
• Acceptance of Large Segments of Uncertainty
(Ahistoric / Austere)
• OODA Loop Manipulation / Probing (Combative, Agility, & Cooperative)
• Capability to Methodically Engage Complexity
& Chaos (Inductive Reasoning)
• Appreciation of Environmental Pathology
(VUCA-T)
• Interactive, Real-Time Sense-Making / Risk
Assessment
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SUPPORTING CONCEPTS
Models:
• Sense-Making - For nonlinear environments - the
data/information precede the framework.
• Categorization - For linear theory - the framework
precede the data/information.
HRO is a sense-making model.
HRO in real-time: during a dynamic response containing
complex / chaotic behavior - these questions become a
feedback loop; (Questions from Weick, Parenthetical (ER)
• What's failing (and has the potential) & What do I want
to avoid?
• Am I oversimplifying “this” (What am I not seeing)?
• What am I / team doing (What is going on here)?
• What assets do I have to work with (What can we do
about that now)?
• Who knows “this” more than I do (Who has the best
the best handle on this)?
The above
questions can
be plugged into
the “Assess &
Stabilize” Loop
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SUGGESTED READING
Managing the Unexpected: Sustained Performance in a
Complex World, Karl E. Weick, Kathleen M. Sutcliffe
High Reliability For A Highly Unreliable World: Preparing for
Code Blue through Daily Operations in Healthcare, Daved
van Stralen, MD, FAAP, Spence L. Byrum, Bahadir Inozu, PhD
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