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What is a BowTie? 

Risk analysis in detail –
in a simple-to-understand format

� BowTie diagrams are a time-sequence model of risks - assessment, analysis and treatment

� Originated in process industries in Australia in 1979

� First made popular in oil & gas by Shell - 1980s
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� First made popular in oil & gas by Shell - 1980s

� Now also highly respected in aviation, mining
and anywhere there is a potential for major losses

� It is a time-sequence model of controlling risks, 
similar to a Fault Tree on the left of a central
loss of control event, and an Event Tree at right.

� Accepted and often expected by regulators for
managing major accident events

� Used by CASA,  ASA (Australia), ICAO, 
some major airlines, helicopter companies, RAAF,  etc. 



CONSEQUENCE LIKELIHOOD LEVEL OF RISK 

Failure mode and effect analysis (IEC 60812) SA NA NA NA NA 

Failure mode, effect and criticality analysis (IEC 60812) SA SA SA SA SA 

Fault tree analysis (IEC 61025) NA A A A A 

Hazard and operability studies (HAZOP) (IEC 61882) SA SA NA NA SA 

Reliability centred maintenance (IEC 60300-3-11) SA SA SA SA SA 

Markov analysis (IEC 61665) A NA SA NA NA 

Human reliability analysis SA SA SA SA A 

Preliminary hazard analysis SA NA NA NA NA 

Event tree analysis NA SA SA A NA 

Brainstorming SA NA NA NA NA 

RISK

ANALYSIS 
RISK 

IDENTIFICATION

Tools & Techniques 
RISK

EVALUATION 

IEC DIS 31010             Table A1- Selection of tools for Risk Assessment

RISK ASSESSMENT PROCESS

SA = strongly applicable              A = applicable            NA = Not Applicable

BowTies are one of many tools
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Brainstorming SA NA NA NA NA 

Structured or Semi-Structured Interviews SA NA NA NA NA 

Delphi Techniques SA NA NA NA NA 

Checklists SA NA NA NA NA 

Consequence/Likelihood Matrix SA SA SA SA A 

LOPA SA NA NA NA NA 

SWIFT SA SA SA SA SA 

Decision Tree NA SA SA A A 

Bow Tie Analysis NA A SA SA A 

Monte Carlo NA SA SA SA SA 

Root Cause Analysis A NA SA SA NA 

HACCP SA SA NA NA SA 

Environmental Risk Assessment SA SA SA SA SA 

Scenario Analysis SA SA A A A 

Budsiness Impact Analysis A SA A A A 

Cause & Consequence Analysis A SA NA A A 

Cause and effect analysis SA SA NA NA NA 

Sneak Circuit Analysis A NA NA NA NA 

Bayesian Analysis NA NA SA NA SA 

Bowties can adapt very well to a range of risk types and requirements, but don’t replace all methods. 



BowTieXP analysis in 8 steps

Before After
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Effective risk communication 

This? or This?

Which hazard register is going to 
engage your staff and contractors?

© Copyright 2011.  All Rights Reserved.  RPS

rpsgroup.com.au

BowTieXP diagrams - for 
Risk analysis workshops | Training | Audits | Safety cases | Regulator reviews | Executive presentations | Risk communication | Incident analysis | Quantitative models



99% Pure Risk Management

� First designed for the analysis of risk rather than 
the detailed quantitative assessment of risk  

� Now able to add quantitative modeling in BowTieXL    

� Accepts, displays and reports:

Why is the BowTie a useful risk tool?

� Control types �Top event risk assessment
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� Control types
� Effectiveness
� Control System
� Criticality  
� Accountability 
� Management systems 
� Documents
� General Failure Types (BRFs)
� Corrective actions
� Inherent and residual risk
assessment

�Top event risk assessment
�Threat and Consequence categories
� User-defined data
� Spreadsheet calculations
� Incidents
� Failed controls



Demonstrates the routes to incidents
� Linking the hazards and the Consequences through a series of event lines maps the 
routes to undesirable Consequences

Logical structured approach
� Sequentially considers all aspects of risk management, cause to Consequence

Benefits of BowTieXP
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� Sequentially considers all aspects of risk management, cause to Consequence



Early capture of loss of control
� Our primary focus is concentrate on the Top Event rather than the Consequence.

�This offers a more cost-effective allocation of resources than by going directly 
to the Consequences

� It identifies preventive and recovery control pathways

It is directly compatible with the Reason Model, with a better understanding 

Benefits of BowTieXP
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� It is directly compatible with the Reason Model, with a better understanding 
of the defences in a system



Demonstrates how controls fail and are maintained
� Allows examination of the routes by which the controls can fail

� Aids identification of the critical components that prevent these
failures

Benefits of BowTieXP
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Clear communication
�Visually illustrating the hazard, its causes, Consequences, controls and how controls fail

� A ‘picture paints a thousand words’ – BowTies can be readily understood at all  
personnel levels

Benefits of BowTieXP
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Auditable trail
�The diagrams and critical task lists provide a framework for auditing



Fit for purpose management system
� Linking the elements of the organisation’s management 
system to specific controls, for ongoing risk management

� Used to identify the outcome of any changes that 
might take place in the management systems

Benefits of BowTieXP
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Benefits of BowTieXP

Workforce involvement
� All levels can see where their risk-critical controls are used

� BowTie workshops stimulate communication between key stakeholders

Ownership
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Ownership
� Effective risk management is only possible if people are assigned 
responsibilities for controls



Practical approach
� Doesn’t require technical specialists 
to build and maintain

All risks

Benefits of BowTieXP
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All risks
�The technique is ideal for assessment of all types of risks and industries:

Aviation,  Defence Banking and Finance

Oil & Gas and Energy Safety in Design studies

Information Technology Business Interruption

Project Risks Security Management

Transport Environmental

Refining,  Chemical,  MHF Mining



What type of effect do they provide?1

When do they deliver their effect?4

How effectively will they work?2

Which are the most critical?3

Managing Controls is Critical
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Who is responsible for them?5

Why do they fail, and how are they maintained?6

How many controls do we need?7

How should we measure performance?8

What documents and management references apply?9



User-friendly BowTieXP software
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BowTieXL for spreadsheet functions
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(INCIDENT) Propane 
Stored in a 

Pressurised Cylinder 
in the Warehouse 

(W/Incident 

Analysis)

Failure of 

Black Bowties for Incident Analysis

Analyse failed controls using Tripods
� Use the existing BowTie to record incidents

� Identify trends in control failures and causal factors

� Improve controls
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Stored cylinders

Two cylinders had 

suffered base plate 
corrosion and 

exploded under 
excess heat.



Further enquiries

RPS – Software and Training RPS are official resellers for 

� bowtiexp@bowtiexp.com.au

� hserm@rpsgroup.com.au

� http://www.bowtiexp.com.au

Governors and eVision Industry Software are 
represented by CGE Risk Management Solutions.
Phone: +31 (0) 88 1001 350
Mobile: +31 (0) 6 214 071 70
Vlietweg 15 | 2266 KA LEIDSCHENDAM
The Netherlands

Full HSE & RM Capability Statement: 
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RPS – HSE and Risk Management Team

* Perth
Level 3, 38 Station Street
Subiaco, Western Australia 6008
P: +61 8 9211 1111
F: +61 8 9211 1122

* Brisbane
743 Ann St
Fortitude Valley, QLD 4006
P: +61 7 3237 8899
F: +61 7 3237 8833

Singapore
Unit #03-01, Far East Square
19 China Street, 
Singapore 049561
P: +65 6499 0060
F: +65 6499 0069

Email:  hserm@rpsgroup.com.au
Web: www.rpsgroup.com.au

* Software sales offices

http://bowtiexp.com.au/bowtiexp/library/HSERM-Capability-Statement.pdf


