Swiss Cheese model

Summary of the events as published in: (www.independent.co.uk). (Wednesday 28 July 1999). 
The tragic canyoning accident near Interlaken, Switzerland, which claimed the lives of 21 individuals and left many others injured, has brought to light significant questions regarding safety protocols, training standards, and accountability within the adventure tourism industry. The incident occurred during a canyoning excursion organized by Adventure World, a local firm, attracting participants from various countries.
Despite weather warnings and ominous signs, the excursion proceeded as planned, with 43 participants, led by eight guides, venturing into the canyon. The group, equipped with safety gear including harnesses, helmets, and life jackets, embarked on the adventure without fully comprehending the looming danger. As the afternoon progressed, a sudden flash flood, triggered by heavy rainfall upstream, swept through the canyon with devastating force, causing widespread chaos and tragedy.
Eyewitness accounts and survivor testimonies shed light on the harrowing ordeal experienced by those caught in the deluge. Despite efforts by local authorities and warnings from fire brigade officials, the excursion continued unabated, raising questions about the decision-making process and the prioritization of profit over safety by Adventure World. 
Judge Thomas Zbinden convicted the three principals of Adventure World - Georg Hoedle, Peter Balmer and Stephan Friedli - of manslaughter through culpable negligence. He sentenced them to five-month suspended jail terms and a $10,000 fine each.

The company's lead guide, Bernhard Steuri, and two other senior managers, Felix Oehler and Bernhard Gafner, were convicted of the same charge. They were given suspended sentences of three to five months and fines of up to $7,000.

Judge Zbinden said that while they contributed to the accident because of bad procedures for checking and responding to weather changes, there was no malicious intent (www.smh.com.au).
Former guides and industry insiders had voiced concerns about the lack of adequate training, inexperienced staff, and a culture of risk-taking within Adventure World. Reports suggest that guides were under pressure to maintain profits and cater to large tourist groups, often at the expense of safety considerations. Additionally, inadequate training and insufficient knowledge of changing weather conditions may have contributed to the tragic outcome.
The absence of a National Governing Body (NGB) for canyoning in Switzerland highlights a significant gap in oversight and regulation within the industry. Unlike other adventure sports, such as mountaineering, which have established NGBs overseeing safety standards and training requirements, canyoning lacks centralized governance and standardized practices.
In the aftermath of the tragedy, calls for stricter regulation, improved training standards, and enhanced safety protocols have intensified. The need for a centralized NGB for canyoning, tasked with setting industry standards, providing training, and promoting safe practices, has become evident. Such an organization would play a crucial role in ensuring the safety of participants, guiding operators, and holding accountable those responsible for overseeing adventure tourism activities.
Moving forward, it is imperative that stakeholders within the adventure tourism industry, including operators, guides, regulatory authorities, and advocacy groups, collaborate to implement comprehensive safety measures and establish a robust framework for governance. Only through concerted efforts and collective action can tragedies like the Interlaken canyoning accident be prevented in the future, ensuring the safety and well-being of adventure seekers worldwide.
What Is Canyoning
Canyoning, also known as canyoneering, is a sport that involves navigating down a fast-flowing mountain stream in a gorge using a variety of techniques including abseiling, climbing, sliding, and jumping.  The canyon itself is a natural gorge that has been carved out of the mountainside by a water current. Canyons can be dry or wet, hot or cold, and may include anything from rapids and waterfalls to sharp cliffs.  This incredible natural diversity makes canyoning a varied, wide-ranging sport.  Most canyons are cut into limestone, sandstone, granite, or basalt, though other rock types are found.  Combined Water/Rock Activities (CWRA or CWR Activities) are activities here hazards associated with a rock environment may at times combine or alternate with those of a water environment (www.nationalcoasteeringcharter.org.uk). Canyoning gear includes climbing hardware, static ropes, helmets, wetsuits, and specially designed shoes, packs, and rope bags. 






What is the “Swiss Cheese model”

The (SCM) is a metaphor often used in risk management to illustrate how accidents occur as a result of multiple failures or weaknesses aligning, similar to the holes in slices of Swiss cheese lining up (Perneger, 2005). Each layer of defence, represented by a slice of cheese, has its own vulnerabilities, but when multiple layers fail simultaneously, it creates a pathway for an accident to occur. In the context of the canyoning disaster near Interlaken, Switzerland, the Swiss Cheese Model could be applied to analyse the contributing factors and systemic failures that led to the tragic outcome: My experience in the factory workplace, there was systems of (Checks and balances, Fail safe). (Reese, C.D., 2018). Occupational health and safety management: a practical approach, to minimise hazards and prevent unsafe outcomes. Basically, if an action gets passed the first layer of defence/cheese, then the second layer of safety net/cheese should stop it, if not then the third layer, fourth and on, depending on how many layers of prevention there are. The more layers the action goes through, then further along the hierarchy of emergencies it goes, from:

1. Incident: a situation that is dealt with by the activity leadership team the leader remains in control and is able to cope,
2. Emergency: an incident which overwhelms the coping mechanisms of the activity leadership team the establishment takes control of the situation and is able to cope.  
3. Critical Incident: an incident which overwhelms the coping mechanisms of both the visit leadership team and the establishment, usually external emergency services are needed.
4. Major Incident: an incident which (if in the UK) is declared as a major incident by the police, who will take control, and where the relevant Local Authority’s Major Incident Plan is initiated. 

Adapted from the Outdoor Education Advisers’ Panel (2020)
(Yu, D., Yin, et al,2020) Disruption of emergency response to vulnerable populations during floods.


(Kolb, 1984) Reflective learning theory can be applied to the (SCM), to look back through the layers to find the holes in the layers, to locate where the system failed.


Both latent and active failures are included in the (SCM). Active failures include risky behaviours that have a direct correlation to an accident, like a navigational blunder. Contributory elements that may remain dormant for days, weeks, or months before being involved in an accident are referred to as latent failures.
Swiss cheese is just layers of safety measures but how many is enough and how much are too many? So maybe combine the (SCM) with Kaizen (continuous improvement) Kaizen is a Japanese word that has become common in many western companies. The word indicates a process of continuous improvement of the standard way of work (Chen et al., 2000). It is a compound word involving two concepts: Kai (change) and Zen (for the better) (Palmer, 2001). The term comes from Gemba Kaizen meaning ‘Continuous Improvement’ (CI). So, continuously improving the (SCM).
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The (SCM) is a helpful technique for spotting possible flaws in a system and creating plans to keep things from going wrong. It is widely applied in many different domains, including emergency service organisations, engineering, healthcare, aviation safety, and computer security and defence in depth, where it serves as the foundation for layered security.
[bookmark: _Hlk157943531]A systems-based method for accident analysis, the (SCM) of Accident Causation is applied in risk analysis and risk management. The model compares human systems to several Swiss cheese slices stacked one on top of the other, with varying layers and types of defences "layered" behind one another to reduce the likelihood that a danger will materialise (James,1995). 


Understanding accidents and incidents involves recognizing that they are rarely caused by a single factor, but rather by a combination of various factors. Monocausality sees accidents as resulting from one cause, while Multifactorialism understands them as the result of many factors interacting (Hulme and Finch, 2015) This shift in thinking is crucial for accident investigation and prevention, moving from simple explanations to considering complex factors like systemic issues and organizational culture. Differentiating between individual and organizational accidents is also important. Individual accidents stem from actions or behaviours of individuals, while organizational accidents result from systemic failures within the organization, like poor safety protocols or communication. By understanding these distinctions, organizations can develop better strategies for accident prevention, focusing on addressing root causes and fostering a culture of safety.
How the layers could look, of the (SCM) for the incident:
Top of Form


1. Weather Forecasting and Monitoring (Outer Layer of Cheese):
The first layer of defence in preventing such disasters involves weather forecasting and monitoring. Authorities had issued storm warnings, indicating the potential for heavy rainfall and flash floods in the region. This layer represents a potential barrier to the disaster, as accurate weather forecasts and timely warnings could have prompted the cancellation or postponement of the canyoning excursion. I feel the guides should have cancelled the activity at this point. 
“Adventure… professionals potentially discount situational information—lack of group cohesion and trust or recent heavy rains—in favour of heuristic strategies, such as consistency, familiarity, or affect” (Zajchowski et al 2016).


[bookmark: _Hlk157944065]

2. Emergency Response and Communication (Second Layer of Cheese):
The next layer of defence involves emergency response procedures and communication protocols. Local fire authorities attempted to warn the guides about the impending storm and advised against proceeding with the excursion. However, communication breakdowns or failure to heed warnings may have compromised this layer, allowing the excursion to continue despite the imminent danger. Could the guides have fallen into the Heuristic trap? (Johnson,2020), of having done the activity many times before with no problems, then automatically assume there will never be any problems? 
3. Operator Decision-Making and Risk Assessment (Third Layer of Cheese):
Adventure World, the organizing firm, played a central role in decision-making and risk assessment for the excursion. This layer represents the operational practices and safety protocols implemented by the operator. Despite the storm warnings and visible signs of inclement weather, Adventure World proceeded with the excursion, potentially due to financial incentives or pressure to cater to tourist groups. This failure in risk assessment and decision-making represents a critical vulnerability in the Swiss Cheese Model. Adventure World stated, “it is proud of its safety record, especially considering the risks involved”.
4. Guide Training and Experience (Fourth Layer of Cheese):
[bookmark: _Hlk157962378]The guides leading the canyoning excursion were responsible for ensuring the safety of participants and navigating the canyon. This layer represents the competence and expertise of the guides, which serve as a crucial defence against accidents. Reports suggest that some guides lacked sufficient training and experience, raising questions about their ability to assess risks effectively and respond to changing conditions in the canyon. A former guide, Dave Erikson, revealed that he left the outfitter in 1996 when it began hiring guides without the necessary qualifications or expertise. He was cited as adding, "They were pushing younger, inexperienced people into the canyons to work. "An experienced guide knows when to get out." The outfitter's guide training programmes were deemed "inadequate" and "crash courses" by the Swiss Mountain Guides Association. What is more concerning is that a local fire authority informed reporters that he alerted the Adventure World group to the impending storm. "Unable to stop them," 43-year-old Martin Seemater stated. "'We know what we're doing” (www.independent.co.uk).



5. Participant Preparedness and Equipment (Inner Layer of Cheese):
Finally, the participants themselves play a role in accident prevention through preparedness and adherence to safety guidelines. While participants were outfitted with safety gear, including helmets, life jackets, and wet suits, they may not have been adequately informed about the risks associated with canyoning in inclement weather. Andreas Haesler, jogging along the edge of Lake Brienz, was the first outsider to realise the extent of the catastrophic events. He witnessed the enormous volumes of murky water pouring into the lake from the Saxeten. "I saw huge pieces of wood in the water,". After that, I noticed two bodies: one on its back and one on its stomach. Even though they were all donning life jackets, it was obvious they were dead," he remarked. So, even though they all had PPE (www.hse.gov.uk). on it didn’t make any difference, such was the force and volume of water coming down the gorge. 
Expert canyoneers are aware of the dangers posed by flash floods. Websites from Utah to Australia talk about the risk. What then transpired in the gorge of Saxeten? Why Adventure World does not maintain a record of the names and countries of the participants is another question that comes up. (At least two slices of “Swiss Cheese” ignored).

Profit over Safety
An experienced Swiss-born river guide, Marty Henzi, who worked for Adventure World in 1995 and 1996, a veteran of some 500 canyoning trips into the Saxetenbach gorge, he said the river guides were under pressure to take risks to maintain profits. "It is basically a classic case of profit over safety," (www.wsws.org). So, the (SCM), all checks and balances, all Risk assessments were abandoned for financial rewards!!
He said Adventure World had been trying to get the Contiki contract for a long time. The guides were under pressure because a big Contiki group might be in the area for only a day. Cancelling would cost Adventure World a lot of money, with tourists paying $90 to $100 a head. "You can turn over a huge amount of people there. When I was there, in one season we put somewhere in the region of 7,000 to 8,000 people down the canyon”. (www.independent.co.uk). (Capitalism overrides all safety protocols and layers of cheese).

[bookmark: _Hlk158051890]By applying the (SCM) to the canyoning disaster, it becomes evident that the tragedy/critical incident resulted from a combination of failures across multiple layers of defence. A critical incident is defined as any event where the effectiveness of the police response is likely to significantly impact the confidence of the victim, their family, and/or the community. These incidents require careful management and strategic leadership. Additionally, the World Health Organization (WHO). (World Health Organisation, 2006) has addressed the concept of critical incidents in the context of patient safety. Each layer had its own vulnerabilities and shortcomings, but it was the alignment of these failures that created the conditions for the accident to occur. Moving forward, efforts to prevent similar disasters must focus on strengthening each layer of defence, improving communication and coordination among stakeholders, and enhancing risk assessment and decision-making processes within the adventure tourism industry.



Creation of a prevention culture (prevention better than the cure!).
The concept of a prevention culture is implicitly based on the concept of a safety culture. Both utilize a cultural approach. A safety culture aims to reduce work-related risks, whereas a prevention culture aims to reduce both work-related and nonwork-related risks. Safety culture is addressed mainly to the workplace level, whereas prevention culture is addressing the societal or national level as well. The targets of a safety culture are mainly industrial accidents. In a safety culture, the emphasis is on the protection of health, whereas a prevention culture emphasizes both the protection and promotion of health (European Commission, 2011).   

My Thoughts      
Now with hindsight (Kolb, 1984) reflective learning theory can be applied to reflect the incident (Kolb, Boyatzis, and Mainemelis, 2014).
The evidence leads to a lot of factors in the devastating outcome of this tragic event. Possibly “human error” by the guides or the management (University of East Anglia 2018)., the classic Heuristic trap (McCammon, I., 2002). Also, by the guides/management. “Freak weather” a Black swan event!! A Black Swan event is a term coined by Nassim Nicholas Taleb in his book "The Black Swan (2007): Or not listening to the fire brigade's storm warning, a rival company cancelled a canyoning trip at the same time as the Adventure World expedition.
It is quite clear form the evidence of this tragic day, that all checks and balances (SCMs), and any risk assessments were totally ignored, as the company was totally governed by financial purposes (www.wsws.org).  It didn’t matter how many layers of cheese were in place or risk assessments, if they are going to be ignored or overruled by management, they become irrelevant. This activity needs an NGB to instil the (SCM), checks and balances and also add accountability, with good governance and rules of practice. As with the similarities to the Glenridding Beck tragedy, somebody has to die to make change!!    
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