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Agenda

ÅSafety thinking: From Safety-I to Safety-II

ÅRCA and the underlying accidents models

ÅFRAM and the underlying principles

ÅFRAM modelling and analysis

FRAM = Functional Resonance Analysis Method

RCA = Root Cause Analysis

http://www.ashgate.com/default.aspx?page=637&calctitle=1&pageSubject=3022&title_id=11781&edition_id=15323
http://www.ashgate.com/default.aspx?page=637&calctitle=1&pageSubject=3022&title_id=11781&edition_id=15323
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From Safety-I to Safety-II
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The Will 

of God
Technical 

failures

Human 

failures

Safety 

Culture

Complex 

Systems

Safety I Safety II
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Safety I: Learning from things going wrong

ÅSafety is a state where ónothing goes wrongô

ÅThe goal is to prevent things from going wrong

ÅóFailuresô and óNear-missesô are the basis of learning

ÅLearning ówaitsô for an incident to happen

44
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Safety I: Learning from things going wrong

Assumptions

ïLinear system

ïThe system can be decomposed in components with well-defined 

relations

ïWhen something goes wrong there is a cause; a component that 

malfunctioned or stopped working

ïPeople are ócomponentsô

5

Find causes

5

RCA FMEA
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RCA and the Underlying Model
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The causality credo
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Safety II: Learning fro things going right

ÅSafety is not something we are, but something we do

ÅThe goal is to succeed under varying conditions

ÅEveryday work are the basis of learning

Å Learning can happen all the time

88



25-5-2016

9

Safety II: Learning from things going right

ÅAssumptions:

ïComplex system

ïThe system consists of functions that interact and depend on each 

other; sometimes unexpectedly

ïThe adjustments of everyday work ensures normally an effective 

and safe functioning of the system but can sometimes lead to an 

unexpected and unwanted results functioning normally

9

Understand and explain variability

9

FRAM
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òThe right decisionò
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1. An action is 

chosen to fit the 

current situation 

2. An action leading to 

the expected outcome, is 

seen as an correct action

3. An action leading to 

unexpected outcomes, is 

classified as an ñerrorò

4. In hindsight, 

the òcorrectò 

action is identified 

10
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FRAM and the Underlying Model

1111

FRAM builds the model of the actual work



Learning from both things going right and wrong

Things going wrong Things going right
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Every method is a filter
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Method RCA FRAM

Learning Things that go wrong Things that go right

System Linear Complex

Model Domino/Swiss Cheese No model ïModelbuilding

Key to improve Incidents Everyday work

Focus Finding causes Describing ónormalô work

People Risky component Resource

Safety Thinking Safety-I Safety-II

WYLFIWYF = What You Look For Is What You Find
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FRAM and the Underlying Principles

1. The Principle of Equivalence of 

successes and failures

2. The Principles of Approximate 

Adjustments

3. The Principles of Emergence

4. The Principles of Functional 

Resonance

1414

http://www.ashgate.com/default.aspx?page=637&calctitle=1&pageSubject=3022&title_id=11781&edition_id=15323
http://www.ashgate.com/default.aspx?page=637&calctitle=1&pageSubject=3022&title_id=11781&edition_id=15323
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1. Equivalence

Å Individuals and organizations must adjust to the current 

conditions in everything they do

ÅBecause time, information and resources always are finite, 

the adjustments will always be approximate

The approximate 

adjustments are the 

reason why everyday 

work is safe and effective

The approximate 

adjustments are the 

reason why things 

sometimes go wrong

1515
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Efficiency

ETTO = Efficiency-Thoroughness-Trade-Off

2. Approximate Adjustments

Time to doTime to think

Thoroughness
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Definitions

Thoroughness

ÅAn activity is carried out 

only if the individual or 

organization is confident 

that the necessary and 

sufficient conditions for it 

exist so that the activity 

will achieve its objective 

and not create unwanted 

outcome

Efficiency

ÅAn activity is carried out 

with the amount of 

resources sufficient to 

achieve its objective 

(good enough to be 

accepted)
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Definitions

Thoroughness

ÅAn activity is carried out 

only if the individual or 

organization is confident 

that the necessary and 

sufficient conditions for it 

exist so that the activity 

will achieve its objective 

and not create unwanted 

outcome

Efficiency

ÅAn activity is carried out 

with the amount of 

resources sufficient to 

achieve its objective 

(good enough to be 

accepted)
People are expected to be 

both efficient and thorough at 

the same time  

Adjustments
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ÅñLooks fineò

ÅñNot really importantò

ÅñNormally OK, no need to checkò

ÅñIôve done it millions of time beforeò

ÅñWill be checked by someone else"

ÅñThis way is much quickerò

ÅñNo time/no resources to do it nowò

ÅñWe always do it in this wayò

ÅñWe must get this doneò

ÅñMust be ready in timeò

ETTOing

1919

Adjustments
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ETTOing

Work-as-doneWork-as-imagined

WAI WADÍ
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Example 1: WAI versus WAD

Work-as-imagined

ÅThe GP reads the full text 

of the CT-scan test result 

Work-as-done

ÅThe GP reads only the 

headings of the CT-scan 

test result, saving time for 

other patients

ÅA habit shown to be 

effective and giving the 

right result most of the 

time
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Example 1: WAI versus WAD

Work-as-imagined

ÅThe physicians at the 

Spine Centre assess the 

CT-scan during pre-

admission 

Work-as-done

ÅThe physicians at the 

Spine Centre normally 

only assess  the referral 

of the GP and the age of 

the patient, not the CT-

scans

ÅA habit shown to be 

effective and giving the 

right result most of the 

time
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3. Emergence

ÅOutcomes are ñemergentò because the conditions that could 

explain them are transient (short-lived)

ÅOutcomes cannot be traced back, because causes 

represent a pattern that existed at one point in time

2323
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Functional resonance is the alternative to cause

Variability of one 

persons work

The increased 

variability of one 

persons work

The merged 

variability of what 

all the others do
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4. Functional Resonance


