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“Although HAZOP is a valuable technique, no-one jumps out of bed 
on a Monday morning shouting, ‘Hooray! I’ve got a HAZOP today! 

There is a net loss if, in our eagerness to document it and explain it 
to everybody, we discover less information worth documenting. 

If HAZOP and similar systems are not acceptable to creative minds, 
they will never succeed.” T.Kletz HAZOP & HAZAN

• Ensure Safeguards (Barriers) are assigned to appropriate Causes 
(Threats) and Consequences

• Show big picture and also individual or one-to-many relationships
• Framework for ongoing Safeguard (Barrier) Assurance - Confirmation 

of Installation, Operation & Performance via Audits & Incident analysis
• Worksheet information is not lost – scenario KNOWLEDGE is gained

“A characteristic of PHAs is their lengthy tabular format, which 
weakens their usefulness for communications … Bow ties are a 

useful means of facilitating this communication … and they visually 
display the scenario” CCPS Bowties in Risk Management

PHA tools (and MS-Office templates) often group Safeguards together 
– it’s difficult to judge if these are separate measures and/or if they 

prevent or mitigate the hazard.

“Bow ties provide a fuller list of barriers deployed beyond those 
normally found in HAZOP or PHA documents …”. CCPS

“Where provision has been made for a contingency, it must be 
questioned whether the provision is adequate” H.G. Lawley

“Managers need to understand all key safety information … HAZOP worksheets are poor for this … Managers need to know what the main risks are and how they are safeguarded …”
CCPS Bowties in Risk Management

EVOLUTION NOT REVOLUTION

LACK OF CONTROLS & CONTROL
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Process Hazard Analysis (PHA) must address the following:
• The hazards of the process;
• Engineering and administrative controls applicable to the hazards and 

their interrelationships. 
• Consequences of failure of engineering and administrative controls;
• A qualitative evaluation of a range of the possible safety and health 

effects on employees in the workplace if there is a failure of controls.

“Most problems are missed because the system is complex rather than 
because of a lack of knowledge on the part of the design team and 

conventional approaches are inadequate” H.G. Lawley

• Improve recollection of participants 
• Enhance engagement of stakeholders
• Reduced effort to review/revalidate analysis or after major 

modification or incident.
• Visual information is understood quicker and retained longer


