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Introduction 
Where does this piece of research fit with the UPLOADS project? 

What have we learned so far from UPLOADS? 

That there are multiple causal factors in accidents 

That the led outdoor activity domain is a complex, dynamic, sociotechnical system 

That causal factors in accidents can arise at any of the system levels 

This study examines one of those levels 
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Background 

What is a complex, dynamic sociotechnical 
system? 



Background 

It’s not a linear, mechanistic system…. 

We can know the properties of all elements and 
how they interrelate. By knowing this, we can 
reliably predict how the system will behave. 

A clockwork is a complicated linear system. 

A pendulum is a simple linear system. 



Complex, dynamic, sociotechnical systems 

Complex = many elements with many interrelationships 

Dynamic = changing 

Sociotechnical = social subsystems (people) interrelating with technical 
subsystems (techniques, technologies, tools) to interact with an external 
environment 

System = a set of interacting elements 



Complex, dynamic, sociotechnical systems 
Some characteristics of complex systems: 

Open: mass and energy exchanged with external environment 

Nested: may contain other complex and simple systems; is part of bigger system 

Equifinality: many paths to achieve aims 

Non-linear relationships between system elements 

Feedback loops: both damping and amplifying 

Emergent properties: system properties, effects and new elements can arise from interactions 

Uncertainty: future states cannot be reliably predicted 



Complex dynamic systems 

Simple linear systems: 
Known knowns 

Complicated linear systems: 
Known unknowns 

Complex dynamic systems: 
Unknown unknowns 



What do we mean by ‘regulation’? 

Regulation in social systems refers to efforts to modify private behaviour to protect 
or preserve the public interest. This includes financial, health & safety and 
environmental regulation. 

Regulatory mechanisms range from the ‘black letter’ forms of government 
imposed and enforced regulation to the content of organisational ‘values 
statements’. Company or industry standards, guidelines and self-regulation 
mechanisms fall within this spectrum. 



What do we mean by ‘regulation’? 

Some definitions of Regulation: 

“Any rule endorsed by government where there is an expectation of compliance”. 
(The Australian Government Guide to Regulation, 2014) 

“...the intentional use of authority to affect behaviour of a different party according 
to set standards, involving instruments of information-gathering and behaviour 
modification.” (The Oxford Handbook of Regulation, 2010) 



What do we mean by ‘regulation’? 

"...a process involving the sustained and focused attempt to alter the behaviour of 
others according to identified purposes with the intention of producing a broadly 
identified outcome or outcomes which may involve mechanisms of standard-
setting, information-gathering and behaviour-modification. Regulation is thus not 
seen as an activity performed only by state actors, or as necessarily involving 
legal mechanisms..." (‘Regulatory Conversations’, Black, 2002 in Journal of Law 
and Society Vol 29, No 1) 



What do we mean by ‘regulation’? 

A general definition of 
regulatory systems from 
systems theory 

Components of a regulatory 
system 



Regulation in led Outdoor activities 

Regulation in the UPLOADS Framework refers to regulation of risks to health and 
safety. 

2010 NZ International RM & Safety Stocktake found a range of regulatory 
mechanisms around the world, but no means of evaluating any of them. 

Hazard identification and risk management strategies, instructor competency 
requirements, equipment standards, instructor and operator accreditation or 
licensing are common features of those regulatory systems. 



The New Zealand Adventure Activity Regulations 
NZ Department of Labour (now the Ministry of Business, Innovation & Employment) released a report in 
June 2010 on the results of a review of risk management and safety in the adventure and outdoor 
commercial sectors in New Zealand. 

The review was launched following a high number of reported fatalities and serious harm incidents over a 
period of five years. 

An ‘International Stocktake’ summarised adventure activity regulatory systems around the world. 

The review recommended that a registration scheme be introduced with a requirement for up-front and 
ongoing external safety audits of operators’ safety management provisions. 

The NZAAR was legislated in 2011 and implemented over the following three years. 



The New Zealand Adventure Activity Regulations 

Does the NZAAR ‘work’? 

No data available on any effect on incident rates. 

No Government review of NZAAR yet conducted. 

How can we analyse this system? 

Sociotechnical Systems theory offers us some analysis tools... 



What is Work Domain Analysis? 

WDA is a Sociotechnical Systems analysis method that looks at the functional 
structure of a system.  

What are the system’s purposes?  

What are the objects, processes and functions deployed to serve those purposes? 

What are the measures that can indicate the effectiveness of the system? 



What is Work Domain Analysis? 

The result is an actor and event independent map of the system.  

This map can be used to identify strengths, weaknesses and the extent to which 
the system is capable of achieving its purposes. 

The map shows the resources (objects) available within the system to address the 
system's purposes. 

It then links those resources via the processes they support and the actual or 
required functions of the system, to the purposes of the system. 



What is Work Domain Analysis? 

Between functions and purposes, the WDA hierarchy maps values and measures 
that can be used to monitor, gauge and guide the system's performance. 

The lines between levels link means with ends.  

A link to an element above indicates why an element is in the system and a link to 
an element below indicates how it operates. 



What? 

Why? 

How? 



Work Domain Analysis of the NZAAR 
Work Domain Analysis of 

the NZAAR 

Operator Education Compliance Checking Registration 



So what? 

NZAAR key strengths: 

Industry education appears strongly supported by the information made available 
online and by the auditing process. 

An accreditation body (JAS-ANZ) checks that auditors comply with standards. 

Inter-audit compliance checks reduce the likelihood of ‘creative compliance’. 



So what? 

More strengths... 

Regular checking by skilled auditors allows operators flexibility in adapting 
principles-based safety requirements to suit their specific context. 

A key feature of the NZAAR is that compliance is compulsory for mandated 
operators. According to scholars of regulation, this means it is more likely to be 
effective. 



So what? 

Weaknesses: 

The absence of any direct function to measure accident rates means that safe 
activities can only be measured by indirect means. 

No mechanism to measure system purposes of consumer confidence, national 
and industry reputation and economic sustainability. 

Heavy reliance on lots of documentation. 

Significant cost to operators and Government but no mechanism to measure 
return on investment for either. 



Now what? 

What relevance does this have for Australia? 

What is the purpose of regulating? 

WDA of NZAAR shows how purposes connect with the actual deployed system. 

Do we have the right ‘objects’ deployed in our regulatory system/s? 

Are we clear about its purpose/s? 

Is its structure coherent? Is it capable of serving its purpose/s? 



Further thoughts... 
At the moment in Australia we have self regulation.  A governance (as opposed to government) based 
approach to promoting good practice. Current regulatory scholarship largely deems self-regulation 
ineffective. 

In the absence of external scrutiny, this approach may continue. Would it survive public and government 
scrutiny in the event of a catastrophic incident? The NZ experience suggests not. 

Is there a clear purpose for the safety regulatory systems for led outdoor activities in Australia? Is the 
system well structured to serve that purpose? 

The answers to those questions could inform and support how we proceed with regulatory reform. 
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