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Adventure Tourism & the Science of Risk Management

Part I: Theories & Models

Jetf Baierlein, Director, Viristar

viristar.com
viristar.com/cotr-mast-risk
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You will:

55

Understand recent
advances in safety
theories and models
developed by risk
management
professionals across
industries

Outcomes

Learn the Risk Domains
model, based on
systems theory, for
managing risks in
adventure tourism
programs
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Know where to go for
additional information
and resources on
adventure tourism risk
management best
practice



Outline of Workshop

Introduction

Pre-reading
comments/questions

Presentation 1: RM
Theories & Models

Self-Assessment: Do-
mains & Instruments

Discussion

Break 1

J

Presentation 2: Application
to Adventure Tourism

Self-Assessment: Systems
Thinking & Risk Management

Discussion

Break 2

Case Study

Closure



Why This Presentation? o

* Risk management best practices for adventure tourism exist
However:

* Risk management education often
comes from tidbits of tips, ideas, &
best practices from others

* Absence of unified understanding of:
 What the current science says about why
incidents occur
* Theoretical models for risk management,

based on best science & thinking,
applicable to adventure tourism




Safety Science A
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The field of risk management includes:

Injury Epidemiology

* Career specialists
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Evolution in Safety Thinking AN

Age of systems thinking

h 4

Age of safety management

Age of human factors

VY

Age of technology
1800s 1970s 1980s 1990s
Technology Human Factors Safety Systems Thinking

Management

Humans as cogs Humans as Adapting Complex socio-
in an industrial hazards to be dynamically to technical systems
machine controlled risk environment
Domino Model, Rules-based Integrated safety Resilience
Root Cause safety culture engineering
Analysis

Adapted from: Defining the methodological challenges and opportunities for an effective science of sociotechnical systems and safety, Waterson et al., Ergonomics, 2015, Vol. 58, No. 4



Evolution in Safety Thinking AN

Principle of Single causes Multiple causes Complex outcomes
causation (‘Root’) (‘Latent) (‘Emergent’)
OUTDATED OUTDATED CURRENT

Epidemiological model (complex linear)

Sequential model (simple linear)

1920 1940 1960 1980 2000

Image credit: HaSPA (Health and Safety Professionals Alliance).(2012). The Core Body of Knowledge for Generalist OHS Professionals. Tullamarine, VIC. Safety Institute of Australia.



Linear Models W\ 4

Domino model

Herbert Heinrich, Industrial
Accident Prevention, 1931.
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The unsafe act and mechan- The removal of the central
ical hazard constitute the central factor makes the action of preceding

factor in the accident sequence. factors ineffective.



Fault tree analysis,
Fishbone diagram

Linear Models

CAUSES OF SLIP-FALL INCIDENT

STAFF CULTURE
Inexperienced Culture of
staff person keep hiking,
don't ask for
breaks
Poor situational
awarenessof —— =
struggling hiker '
)
4
Slippery section
of trail 4,
Inadequate
footwear 5/
Trail poorly
maintained
ACTIVITIES, EQUIPMENT

PROGRAM AREAS
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SLIP/FALL
INCIDENT,
INJURY
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Epidemiological Model

The “Swiss Cheese” error model,

Events + latent conditions

James Reason’ 1990 _,_Tl. l' % lee an exposure + d
. |S. [ | Hazards pathogen reservoir
T | N W g D' R * Complex linear model
. | N ',J | A ,‘ 7 * First systems model
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\ 4 W l = % J / Phil. Trans. R. Soc, Land, B. 327, 475484 (1990} 475
‘ "_” I' ? ™ o Printed in Greal Britain
l_ [ ’ The contribution of latent human failures to the breakdown of complex
. .

Barriers & defenses

systems

By J. Reasox

Department of Psychology, University of Manchester, Manchester M13 9PL, UK.,

Several recent accidents in complex high-risk technologies had their primary origins
in a variety of delayed-action human failures committed long before an emergency
state could be recognized. These disasters were due to the adverse coniunction of a




Complex Systems Model AN

Characteristics of complex systems:

 Difficulty in achieving widely shared recognition that a problem even exists, and agreeing on a
shared definition of the problem

 Difficulty identifying all the specific factors that influence the problem
* Limited or no influence or control over some causal elements of the problem
* Uncertainty about the impacts of specific interventions

* Incomplete information about the causes of the problem and the effectiveness of potential
solutions

* A constantly shifting landscape where the nature of the problem itself and potential solutions
are always changing

Examples of complex systems:

Global climate crisis Inequity & exclusion Adventure tourism



Complex Socio-techgical Systems ety
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Complex Socio-technical Systems

Threat and Error Management
Control Change Cause Analysis
Human Performance Enhancement System

Eternentary Event Analysis
Management Oversight & Risk Tree

Casualty Analysis Methodology for Maritime Operations
Prevention & Recovery Information System for Monitoring and Analysis

Particle Swarm Optimisation C D M

Change Optimisation Algorlthm iy,
WBA_ MO Sy

PSO S 4 M4 SHEL %, N

R ADSTO PRISMA fo, &
&

wECFA/ECFGits.,,

HPES ACNSOL "y S @ P

Event Trees fUmo WSTP o o & °

IPICA 20 & o

I r I —— ) gSTEP ¢ «é‘? &
=3 (jrb p° é‘x“ o°
3CAI PG &

ATS
CT |er %

é\

DlagramACCI m a -@Q 1"& 4‘\0“ ausai Tree Method
-\Q S

Om I n OACCITfeEEZ .@ C?

\S
NCASMET H SG 24 S%Vriclg (,, &0 Vaab!e Systems Model

Fault Tree Analysis TapRoot (\ Health and Safety Guidance
MESc-HFACF Sequentlally Timed Events Plotting

Why-Because Analysis
« COA PHARM-2E
Swiss Cheese Model
Complex Human Factor Analysis and Classification Framework
Cognitive Reliability and Error Analysis Method
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Multi-Incident Analysis
Safety Function Analysis

C

Human Factors Analy5|

Safety Through Organizational Learning

Functional Resonance Analysis Method
Cause-Consequence Diagram Method
Multilinear Events Sequencing
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Government Passes laws

Regulators, Associations Create regulations

Company Sets policies
Management Makes operating plans
Staff Performs work actions

May involve hazardouts processes

Work

AcciMap adapted from: Risk Management In a Dynamic Society: A Modelling Problem.
Jens Rasmussen, Safety Science 27/2-3 (1997)




Complex Socio-technical Systems
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Complex Socio-technical Systems

FRAM: ihe
FUNCTIONAL
RESONANCE
ANALYSIS
METHOD

MODELLING COMPLEX
SOCIO-TECHNICAL SYSTEMS

o

ERIK HOLLNAGEL

(D A/C-1 pilot & A/C functions
O A/C-1 avionics ept

O Oslo APP control o

. Gardermoen TWR control
Ground equipment

" ®

5,d) Pilot informed
of G/S failure

2) Transfer requested
to TWR frq

4) Frequency still
set to APP

c) A/P disconnected
14:43:27

1) APP-Pilot:

3) FilopALE: contact TWR
cotnﬁ'lrzn\iv tlzansfer on TWR firq .
ey 6) Pilot- TWR: b) TWR-pilot

Flight on TWR fiq inform a/c of

a) G/S lost
14:42:55

Glideslope
transmission

X) Proactive TWR-APP comm:

check flight frequency change A)no G5 dgnal

14:42:55
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Risk Domains Model

Risk Management Instruments
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Sidebar: Risk Assessments A
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Limitations of Risk Assessments

S50 g o

=) | Establish the context | =)

l Risk Assessment

Communicate & Consult
Monitor & Review

) Treat the risks =)

Probabilistic Risk Management (PRA)
approach:
Risk |Probability [Magnitude |Treatment
Magnitude
Slight Moderate|Severe
Fn
= [Unlikely
Q2
©
Q0
2 [Possible
o
Likely

E

ISO 31000 Probabilistic Risk Management approach:
* Linear

* Weak on systems thinking

* Only applicable in limited situations



Limitations of Risk Assessments W\ 4

Typically assesses only direct, immediate risks from specific activities, locations or populations, such as

e weather
e traffic hazards

e equipment failure

Typically fails to account for underlying risk factors such as:
e poor safety culture

* financial pressures

 deficits in training & documentation

 lack of regulatory oversight

Typically fails to account for human factors in error
causation, e.g.

e cognitive biases
» cognitive shortcuts (heuristics)

Fails to consider systems effects: how multiple risks interact in complex and unpredictable ways
that to lead to incidents




Limitations of Risk Assessments W\ 4

* Does not correlate with what research in complex socio-technical systems and human
factors in error causation tell us about how incidents occur

* Therefore ineffective as a comprehensive risk
management tool or stand-alone indicator of
good risk management

Available online at www.sciencedirect.com -_
G ot ScienceDirect Procedia
CARA MANUFACTURING

ELSEVIER Procedia Manufacturing 3 (2015) 1157 - 1164

6th International Conference on Applied Human Factors and Ergonomics (AHFE 2015) and the

"...current risk assessment practice Afilted Conference, AHFE 2015
is not Consiste nt W|th CcO ntem po ra ry All about the teacher, the rain and the backpack: The lack of a

systems approach to risk assessment in school outdoor education

models of accident causation." programs

Clare Dallat”, Paul M. Salmon, Natassia Goode

Centre for Human Factors and Sociotechnical Systems, University of the Sunshine Coast, Faculty of Arts and Business, Locked Bag 4,
Maroochydore DC, QLD, 4538, Australia

Abstract

Inadequate risk assessment has been highlighted as a contributing factor in the deaths of several children participating on school
outdoor education programs. Further, whilst the systems thinking approach to accident prevention is now prevalent in this
domain, the extent to which schools consider the overall led outdoor system during risk assessment processes is not clear. The
aim of this study was to determine whether the systems thinking perspective has been translated into risk assessments for outdoor
programs. Four school outdoor education risk assessments were analysed and Rasmussen’s (1997) Risk Management framework
was used to map the hazards and actors identified in the risk assessments. The results showed that the hazards and actors
identified reside across the lower levels of the Accimap framework. suggesting a primary focus on the immediate context of the
delivery of the activity. In short, from a systems perspective, not all of the potential hazards were identified and assessed. This
suggests that current risk assessment practice is not consistent with contemporary models of accident causation, and further, key
risks could currently be overlooked. The need for the development of a systems theory based risk assessment process is

discussed.



Self-Assessment A

Complete the self assessment 1 at viristar.com/cotr-mast-risk to evaluate if your organization:

* ldentifies risks in each risk domain « Employs all applicable Risk Management
* Institutes policies, procedures, values and Instruments
systems to keep those risks below a socially
acceptable level Risk Management Instruments
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