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ABSTRACT 

There has never been a death or serious injury due to a natural gas pipeline leak in Australia.  The 

pipeline industry is proud of this fact, but is also uneasy about the potential for complacency.  

Australia’s gas pipeline network is forecast to expand significantly in the next decade due to increasing 

domestic energy demand, large new export markets and the likely need for a carbon dioxide network 

to support planned developments in carbon capture and storage.  In aiming to maintain this safety 

record in an expanding environment, the Australian pipeline industry has made the decsion to engage 

seriously with the social science research available from other high hazard industries about how to 

prevent accidents from happening.  This work is being done under the auspices of the new Energy 

Pipelines Cooperative Research Centre (EPCRC). 

The experience from other sectors says that serious accidents are rarely the result of previously 

unknown technical mechanisms.  Accidents occur when technical knowledge is not applied in a 

particular case for a range of social and organisational reasons.  The challenge in accident prevention 

is therefore related to those social and organisational factors.  So far, five pieces of research in this 

area are underway: 

• Incentive schemes for senior managers – how can pipeline integrity be included? 

• The impact of organisational design on the influence of public safety/pipeline integrity 
specialists.   

• Thinking about safety across the design process and into operations.   

• Work practices that lead to pipeline damage due to external interference.   

• Professionalism and young engineers – how do younger members of the profession view their 
safety responsibilities? 

The CRC’s plans also include two seminar series, one for senior pipeline company executives and 

another for a more general industry audience.   
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1. INTRODUCTION 

Public safety and security of supply are key issues for companies that own, operate, design, build or 
maintain high pressure natural gas transmission pipelines.  Historically, the Australian industry has 
focussed on technical issues (hardware and technical procedures) in design and operation of pipelines 
as the primary strategy for reducing the risk of loss of containment incidents.  Consistent with this 
focus, the work of the Energy Pipelines Co-operative Research Centre (EPCRC) has technical strands 
related to corrosion management, materials science, welding and design.   
 
External interference is historically the main cause of damage to pipelines and similarly the industry 
has used pipeline route selection, a range of hardware measures (depth of burial etc) and procedures 
(Dial Before You Dig etc) to manage this risk. 
 
A key area of research in accident prevention that has received little attention from the pipeline 
industry so far relates to organisational or social causes of accidents and incidents.  The EPCRC has 
established an ambitious social science research program in this area.  This work forms part of 
Research Program 4 Public Safety and Security of Supply of Energy Pipelines.  
 
This paper looks at the role of social science in major accident prevention, some key safety theories in 
the social science domain, how such knowledge may apply to the pipeline industry and the plans 
within the CRC for new research and seminars addressing organisational safety considerations. 
 

2. AUSTRALIAN INDUSTRY SAFETY RECORD 

There has never been a death or serious injury from a pipeline leak in Australia.  Since our total length 
of transmission pipeline is modest compared to other parts of the world (35 000 km total) some might 
think that is only to be expected.  But incident rates tell a different story.  Expressed in terms of 
incidents per 1000 km per year, Australian incident rates are an order of magnitude lower than the 
rates derived from North American and European incident data.  The striking difference calls for 
investigation, although that investigation is not the subject of this paper. 
 

Australian pipeline incident data is collected by the Australian Pipeline Industry Association (APIA), 
rather than government, and reporting is on a voluntary basis.  However APIA has systems in place to 
give confidence that unreported incidents are minimal and certainly not enough to affect the overall 
conclusions we draw about incident rates.  This table summarises some comparisons with data from 
other regions [1]: 

 

Case 
Incident rate, 

per 1000 km-yr 

All damage  

 Australia 0.12 

 Alberta 1.3 

Loss of containment  

 Australia 0.025 

 Europe 0.18 

 USA (significant incidents) 0.23 

 

External interference is the overwhelmingly dominant cause of Australian pipeline incidents – 85%.  
Corrosion failures of onshore transmission lines barely register, perhaps because most Australian 
pipelines are relatively young (only a few older than 30 years, almost none older than about 50 years) 
and hence have had the benefit of factory-applied coatings and modern corrosion management 
throughout their operating life. 
 

The industry is tightly focussed on not blemishing our good safety record, and because of the 
dominance of external interference that focus is directed mainly towards protection against such 
incidents.  AS 2885 (the Australian Standard for oil and gas pipelines) has a great deal to say about 
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external interference protection.  It draws a clear distinction between physical and procedural 
protection measures. 
 

Physical measures are tangible means of preventing pipe damage or (in the last resort) loss of 
containment, and include such features as depth of cover, concrete slabbing, extra wall thickness, etc.  
Procedural measures are quite different in that they are intended to influence the behaviour of people 
who might otherwise cause damage – warning signs, buried marker tape, pipeline patrol, dial-before-
you-dig systems, pipeline awareness programs for landowners and utilities, agreements with other 
users of shared corridors, etc. 
 

The fact that procedural protection measures are behaviour-related gives a hint about the relevance of 
social science research, but the rest of this paper makes clear that our social science program is very 
much broader than that. 
 
There are a number of other factors that may influence Australian pipeline safety performance in the 
future and many of them have a social science aspect.  They include aging of the both the assets (so 
that corrosion may become more of an issue) and the workforce (with loss of skills and experience as 
older workers retire).  Population growth affects both demand (hence construction of new assets) and 
encroachment of urban development on existing pipelines.  This latter item is becoming a major issue 
in Australia after some egregious planning decisions around pipelines not designed for the threats and 
failure consequences that arise in a populated area.  And the possible development of an extensive 
network of CO2 pipelines for carbon sequestration will raise significant issues of community 
acceptance.  
 

3. THE SOCIOLOGY OF SAFETY – WHY DOES IT MATTER? 

3.1 The Sameness of Accidents 

One place to begin in thinking about how to prevent major accidents is to look critically at the 
circumstances and causes of past accidents and to consider the common themes that emerge. 
 
Arguably the most significant industrial accident in Australia’s recent history was the fire and explosion 
at Esso Australia’s Longford gas plant in Victoria in 1998 [2].  A series of operational failures in this 
older-style (pre-cryogenic) gas plant led to the introduction of flashing LPG into the carbon steel hot oil 
circuit.  Efforts to resolve the operating problems went on for several hours and ultimately resulted in 
the failure of a heat exchanger due to low temperature embrittlement.  A large cloud of LPG was 
released which immediately ignited.  Two people died in the explosion and fire that followed, and the 
damage to the plant was so extensive that the State of Victoria (about 5 million people, including the 
city of Melbourne) was without natural gas for two weeks causing significant domestic and industrial 
disruption. 
 
The physical phenomenon of low temperature embrittlement of carbon steel was not unknown to the 
engineers and plant personnel.  Also, plant operators were aware that parts of the plant were 
operating at very low temperatures for several hours prior to the fire.  The extreme deviation from 
normal operating conditions to temperatures well below the design limit had caused several flange 
leaks that operations and maintenance personnel were trying to address when the heat exchanger 
failed.  Despite numerous warning signs such as these that the plant was in an increasingly hazardous 
condition, the operating crew chose to continue to try to get the plant back on track rather than 
shutting down production, with ultimately catastrophic consequences.   
 
This is not to say that the people present in the plant that day were somehow uniquely responsible for 
what occurred.  Analysis of the circumstances surrounding the accident has highlighted a series of 
organisational failures including problems with organisational design (no local engineering support for 
plant personnel), plant operations/design interface and communications problems (alarm flooding, 
operation outside design envelope), poor risk assessments (low temperature hazards, plant 
interconnections, no retrospective HAZOP) and lack of effective audit (focus on achieving 
predetermined standards rather than seeking opportunities for improvement) [3]. 
 
There are some similarities between this accident and the explosion and fire at BP’s Texas City 
refinery in 2005.  In the Texas City case, the production technicians overfilled a distillation column on 
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startup after a turnaround.  The bulk liquid carryover overloaded the antiquated vent system, which in 
turn led to liquid carryover from the cold vent stack.  The resulting hydrocarbon cloud exploded and 
killed 15 people.   
 
Again, overfilling is a well-known process industry hazard associated with startup of distillation 
columns (normally linked to potential quality problems due to dislodgement of tower internals, rather 
than leading to such a catastrophic outcome).  Also the scenario described above took some hours to 
develop giving various members of the operating crew opportunities to intervene as the signs that 
something was seriously wrong accumulated.  BP’s engineers were also well aware that the vent 
system did not conform to current API standards (which required a flare, rather than a cold vent, in this 
application sized on a different basis). 
 
Detailed analysis of the circumstances surrounding the BP accident has highlighted five fundamental 
causes [4].  These are; 

• A reward structure for senior management with little focus on process safety indicators or 
performance, 

• Organisation design issues including lack of influence of process safety / technical integrity 
specialists, 

• Cost cutting decisions made by senior management (in particular, a reduction in maintenance) 
without an understanding of the potential safety implications, 

• Focus on (poor) risk assessment rather than compliance with technical rules, and 

• Lack of leadership from senior management. 
 
Despite modern advances in technology, disasters continue to occur in complex, socio-technical 
systems resulting in deaths and injuries (as these two cases illustrate), economic disruption and, in 
some cases, serious environmental damage (as with the recent blowouts in the offshore oil and gas 
sector in both Australia [5] and the US [6]).   
 
Globally, the gas pipeline industry has not been excluded from this trend although, as described 
above, the Australian pipeline industry has an excellent record to date.  Whilst formal investigation 
reports are yet to be publicly released, information available on the San Bruno incident [7] suggests 
that organisational failings are again key factors.  NTSB preliminary findings have focussed on the 
lack of fundamental record keeping within the operating company so that they were unaware of key 
physical weaknesses in the integrity of their facilities and hence unable to put in place an appropriate 
testing program to ensure that system integrity was maintained [8].  Investigation into another pipeline 
incident at Cleburne, Texas in June 2010 where a gas pipeline was breached by an auger (resulting in 
a fire which killed the auger driver) has also highlighted system failings within the pipeline operating 
company related to management of third party excavation work [9]. 
 
As in the cases described above, investigations into disasters rarely reveal an accident caused by a 
new technical phenomenon.  Accidents result when technical knowledge that is already well known is 
not applied as it needs to be and often also when warning signs that something is wrong are ignored. 
 
The reasons that these accidents continue to occur are fundamentally social, rather than technical and 
it is therefore in the sociological side of safety that the next advances will be made. 
 
3.2 The Reason Model – Swiss Cheese 

Social science research has shown that disasters and potential disasters can most usefully be thought 
of as organisational accidents [10].  Organisational accidents are events that occur within complex 
modern technologies such as nuclear power stations, commercial aviation and oil and gas facilities.  
They have multiple causes involving many people operating in different areas and at different levels.  
Analysing an incident in this framework involves a search for technical causes but also causes related 
to systems of work and the actions of people throughout the organisation, resulting in the types of 
lessons listed in the previous section for the Longford and Texas City incidents. 
 
The most common model of organisational accidents is James Reason’s Swiss cheese model shown 
in the figure below [11].  In this way of thinking about accidents, there is a range of defences in place 
that are functionally designed to prevent any given hazard from leading to a loss of some kind (such 
as an accident).  In practice, these defences are imperfect (like holes in Swiss cheese).  The various 
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hardware and procedural measures in place ensure that failure of any individual measure is not 
catastrophic.  An accident occurs when the holes in the cheese line up and provide an accident 
trajectory through all the defences. 
 
In this model the “holes” in the cheese have two interesting features.  Firstly, they may be due to 
active failures, for example an operating error that leads to a lower temperature (at Longford) or higher 
level (at Texas City refinery) than normal in part of the plant, or they may be latent failures.  Latent 
failures are weaknesses in the system that do not, of themselves, initiate an accident, but they fail to 
prevent an accident when an active failure calls them into play on a given day.  Problems arise when 
latent failures in the system accumulate – maintenance is not done, records are not kept, audits are 
not done.  The consequence of a small active failure can then be catastrophic as the protective 
systems fail to function as expected.   
 

 

 
 

The second quality of the holes in the Swiss cheese is that they are a function of the organisation 
itself.  In this model of accident causation, operator actions in the field are linked to workplace factors 
such as competency, rostering, control room design, task design etc and these issues are linked to 
organisational factors such as budgets, safety priorities, management styles etc.  In this way of 
thinking about safety defences, the performance of all components in the system is interlinked.   
 
The concept that accidents occur within an organisational context is key to our social science research 
work and also explains why accidents from other industries may have useful lessons for the pipeline 
industry, even when the technical circumstances of a particular accident may not be particularly 
relevant to pipelines. 
 
3.3 High Reliability Theory 

In the previous section the focus was on what we can learn from accidents – a study of what has gone 
wrong and hence how best to avoid the same or similar events from recurring.  The social science 
interest in this area largely dates from the aftermath of the Three Mile Island incident in 1979.  There is 
another branch of social science research into organisational safety that also started at that time but 
the emphasis is very different.  This work focuses on normal operations in high performing 
organisations.  The line of thinking here is that some organisations show an excellent performance in 
this area.  They are able to operate for long periods whilst maintaining an accident-free record, despite 
operating in an environment that poses pressures to maintain high levels of production and/or service 
provision.  The original research effort focussed on a nuclear power station, aircraft carriers, nuclear 
submarines and the US air traffic control system but this type of approach has been broadened to 
cover a wide range of high-performing industries and organisations including petrochemicals, oil and 
gas, health care and electricity transmission and distribution [12-14]. 
 
For such organisations, the consequences of failure are so severe that they could jeopardise the very 
existence of the organisation so the normal learning strategy of trial and error cannot apply in this case 
except at the level of small faults and failures.   
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Researchers in this field have published many organisational studies of the qualities of high 
performing organisations, but the only integrated theory which draws all these strands together is 
Weick and Sutcliffe’s High Reliability Organisations (HRO) theory [15].  These researchers claim that 
high functioning, or high reliability, organisations have the ability to detect and respond to system 
variations due to their state of mindfulness about their operations.  In turn, mindfulness is fostered by 
five qualities, which are: 

• Preoccupation with failure – seeking out small faults in the system and using those to improve 
performance, 

• Reluctance to simplify – valuing diversity of views and resisting the temptation to jump to quick 
conclusions, 

• Sensitivity to operations – valuing experienced operating people who have a nuanced system 
understanding, 

• Commitment to resilience – using layers of protection, valuing redundancy in equipment and 
people, 

• Deference to expertise – placing appropriate value on the advice of technical experts in 
decision making. 

 
Looking at normal organisational activities through the lens of high reliability theory can provide useful 
insights on the robustness or otherwise of organisational practices and highlight possible areas for 
improvement.  This theoretical perspective has also had a major influence on our research agenda. 
 
3.4 Case Study Research 

As described above, social science research into organisational safety can be based on investigation 
of accidents, or looking at normal operations in high-functioning organisations.  In either case, the 
work is usually based on case studies.  Field work (the data collection phase of a research project) 
can range from ethnographic studies (workplace immersion/observation) to interviews (with various 
levels of structure), documentation review and survey/questionnaire.  The research typically focuses 
on the thoughts, motivations and informal practices of those involved, as well as the formal systems in 
operation.  In analysing the material collected, the researcher aims to produce a rich picture or thick 
description [16] of the material.  This may draw on similarities and differences between the case 
studies and use a range of existing theories to highlight particular themes that become apparent.  The 
results should allow others to learn something new by seeing their own experiences differently in light 
of the case study descriptions. Models (if produced) are descriptive, rather than predictive. 
 
People from a physical sciences background sometimes criticise the social sciences for being 
imprecise and not rigorous.  This is because the type of knowledge and understanding produced by 
the two disciplines is not the same.  The aim of physical science research is to produce scientific 
knowledge as engineers understand it - universal truths that are invariable in time and space, often 
expressed in the form of theories and models that are completely described and generalised, and 
hence predictive.  On the other hand, the results of social science research are pragmatic, variable, 
context-dependent and driven by consideration of ethics. 
 
These divisions have been known at least since ancient Greece.  Aristotle called scientific knowledge 
episteme and context-driven knowledge phronesis.  He also proposed a third type of knowledge called 
techne, which is practical skill or “know how”.  Such concepts have often been forgotten in recent 
times when social science has often tried (and largely failed) to produce predictive general models 
[17]. 
 
Our research work is all case study driven.  Given our objective of improved industry practices, this 
type of case study approach sits well with our training agenda as described in section 5.  Research in 
the education sector has shown that, whilst novices value generalised rules, experienced people learn 
best by consideration of case studies which allow them to augment their existing experience [18].   
 

4. OUR RESEARCH AGENDA SO FAR 

Based on considerations outlined above about recent accidents, the plans for expansion of the 
pipeline sector in Australia and the strengths of social science research we have developed initial 
plans for a social science research program within the Energy Pipelines CRC.  Five pieces of work 
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have been defined to date.  Three have commenced and the others are under development at the 
time of writing. 
 
The results of this work will be incorporated into the various seminars described in section 5.  In 
addition, we have an objective of incorporating the results of this work into the Australian Standard for 
pipeline design and operation (AS2885) and into the activities of pipeline industry regulators, as 
appropriate. 
 
4.1 Incentive schemes for senior managers 

As described in section 3.1, analysis of the BP Texas City refinery disaster has highlighted the way in 
which incentive structures for senior executives worked against public safety by focussing on cost 
cutting in refinery maintenance.  Whilst safety was included in performance agreements, the indicators 
that were used focussed on personal safety in the form of injury data [4] rather than any measures 
related to the effectiveness of process safety management. 
 
Little is known about the way in which bonus systems of Australian energy/pipeline company 
executives influence public safety, either positively or negatively.  This project will examine the 
performance agreements of senior energy/pipeline executives to determine if/how public safety is 
included and hence their likely effect on the safety performance of their organisation. It will be 
especially sensitive to the perverse consequences of some safety bonus schemes where measures of 
current performance may be manipulated in an attempt to meet specific targets (either by adjusting 
targets or performance data or both to make sure targets are met and hence bonuses received). 
 
This PhD project may culminate in recommendations about appropriate ways in which public safety 
can be incorporated in performance agreements of senior executives. At the time of writing, this work 
is at the literature review and research design stage. 
 
4.2 Organisational design – the influence of specialists 

Analysis of the circumstances surrounding the Texas City refinery accident (see section 3.1) showed 
that those with technical responsibility for process safety issues were marginalized by the 
organisational structure.  This left them unable to raise their concerns with senior management in any 
way that was effective in initiating action.   
 
Similar issues related to organisational design (that is, structure, roles, reporting lines etc) have been 
highlighted in analyses of other previous disasters.  The report into the Columbia space shuttle 
disaster discussed attributes of organisational design related to the power and authority of technical 
specialists that could be expected to prevent such incidents from occurring again.  In particular, the 
report called for (amongst other things) “a robust and independent program technical authority that 
has complete control over specifications and requirements, and waivers to them”[19].  
 
Once this issue had been highlighted, part of BP’s response to the accident was to create positions 
known as engineering authorities at several levels within their refining organisation [20].  Whilst these 
technical specialists report through line management for production, they have a dotted line 
relationship to a higher level functional manager.  It is essentially a matrix structure, rather than the 
type of independent authority recommended by the CAIB report [4]. Clearly, there are several ways in 
which technical specialists can be integrated into the broader operating organisation. 
 
Despite these findings in individual incident investigations, there is as yet little broader research on 
this particular question.  This project will look at one particular aspect of organisational design, namely 
the organisational location of company safety and technical integrity specialists – that is, how high are 
they in the organisation? What are their reporting lines? Are they advisors or do they have real 
decision making power? The proposal is to identify a number of different patterns among Australian 
energy/pipeline companies and to try to correlate this with the safety performance of the companies.  
 
This work is also a PhD project and is in the early stages of literature review and research design. 
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4.3 Safety In design 

The third research project that is underway relates to social science aspects of design processes.  
Ongoing public safety around any operational pipeline depends critically on decisions made, perhaps 
many years earlier, during the design stage of project development.  In technical and project 
management terms, the formal processes to be followed during design are well defined to ensure that 
technical, cost and schedule goals are achieved, in addition to requiring a range of deliverables 
demonstrating the safety of the chosen project option.  Despite the criticality of design activities in 
achieving the best safety outcome, little social science research has addressed the way in which 
safety issues are identified and considered through the course of the project development, from 
concept selection to operations.  This project is about how design decisions that impact public safety 
are made through each project stage by all those involved and how those choices ultimately impact 
the operation of the pipeline and the safety of those who live and work around it. 
 
We are currently in discussion with several projects, both green field and brown field developments, to 
recruit participants for this study.  We hope to interview key members of the owner’s team, and any 
relevant design contractors’ teams early in the project life and again at key project milestones.  
Interviews will include such aspects as: 

• Experience of interviewees in both design and operation of pipelines 

• Understanding of inherent safety in design principles 

• Responsibility for safety outcomes 

• Contracting strategies and the role of contractors and subcontractors 

• Use of codes and standards (which ones, when and how) 

• Operations input to design and transfer of design constraints into operations 

• The AS 2885 SMS process (awareness and effectiveness) 

• Balancing safety and cost 
The focus will be on collecting both examples and generalised accounts of how decisions are made. 
 
The primary societal benefit of the project is improved design practices leading to safer pipelines.  The 
project may have overall efficiency and cost benefits for the pipeline industry too.  Treating safety as 
an add-on feature can sometimes seem to be the cheapest option in the short term, but it is often 
more expensive in the longer term as latent problems come to light.  This work may provide some 
additional justification for up-front investment that has long term financial, as well as safety, benefits. 
 
The research may also identify ways in which safety regulation for pipelines can be improved.  
 
4.4 External interference 

Statistics show that external interference is an important pipeline safety issue in Australia as described 
in section 2.  This risk is managed by a range of physical and procedural measures and yet statistics 
show that it is the major cause of pipeline damage in Australia.  Taking a social science approach may 
allow a different type of engagement with the issues leading to pipeline damage. 
 
This research work will build on the recent Tuft and Bonar analysis of the APIA incident database [1] 
and a 2002 study by University of Wollongong [21] to look at: 
 

• Who are the main stakeholders responsible for work leading to pipeline incidents, pipeline 
damage or loss of containment? 

• Is any addition detail available for loss of containment incidents in particular?  Does this tell us 
anything useful about causation/prevention? 

• How is work near pipelines managed by these stakeholders?  
 
This work links to one of three main themes for this part of the EPCRC’s work.  It is ultimately intended 
as a PhD topic but this small project would provide some further definition of possible detailed 
research areas.  In particular, some stakeholders have promoted a research focus on the issue of 
public communication / awareness about pipelines and pipeline hazards yet the 2002 University of 
Wollongong report suggests that in many cases, those responsible are aware of the presence of the 
pipeline and the incidents may be caused by poor work practices within organisations. 
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A related issue is land use planning around existing high pressure gas transmission pipelines.  There 
are emerging issues in several states of Australia where land has been released for development 
apparently without consideration of existing linear assets.  This has the potential to lead to significant 
cost burdens on the pipeline industry as the environment surrounding pipeline assets changes 
significantly and additional capital investment is required to ensure safety margins are maintained.  
APIA is actively working to lobby legislators and increase awareness of pipelines in the town planning 
community.  The CRC may play a role in any research efforts that are identified to support this activity. 
 
4.5 Professionalism and young engineers 

We are also planning a small piece of work about professionalism and young engineers. 
 
Middlehurst [22] defines professionals as having the following features: 
“Technical and theoretical expertise and the authority and status flowing from such expert and highly 
valued knowledge, understanding and skill; 

• The establishment and the exercise of trust as a basis for professional relationships (with 
clients and between professionals); 

• Adherence to particular standards and professional ethics often, but not always, represented 
by the granting of a licence; 

• Independence, autonomy and discretion; 

• Specific attitudes towards work, clients and peers involving dedication, reliability, flexibility and 
creativity in relation to the ‘unknown’.” 

 
Other research [23] showed that organisations rely critically on the professionalism of their senior 
operations personnel in ensuring safe operations and yet, in this age of managerialism, this is not 
acknowledged or supported.  Experience suggests that the same is true of engineers.  This project will 
investigate how early/mid career pipeline engineers see their role, the extent to which they see 
themselves as professionals and how this impacts on their attitude to public safety.   
 
It will be based on a small sample of interviews/focus groups only to define the potential / scope for 
more work in this area. 
 

5. INDUSTRY SEMINARS 

In addition to specific pieces of research activity, it was recognised at the time that the EPCRC 
proposal was written that this program in particular should put significant effort into basic awareness 
raising about organisational safety issues within the industry.  Whilst the research program has 
specific objectives in regards to transfer of research findings into organisational practices, the 
Australian Standard AS 2885, and /or pipeline safety legislation as appropriate, it was realised that this 
was unlikely to be effective unless the general awareness of the organisational safety approach was 
improved. 
 
With this in mind, the Energy Pipelines CRC has launched a significant seminar program in 
conjunction with Australian Pipeline Industry Association (APIA).  The program has two strands as 
described below. 
 
5.1 Executive training on high reliability infrastructure 

Leadership on safety issues is very important in any organisation so the EPCRC program includes a 
series of annual seminars for CEOs and other senior executives in organisational safety.  We are 
currently planning the first workshop, which pinpoints the role of leaders (and their legislated 
responsibility) in ensuring safety. The workshop design includes approximately fifty minutes of 
presentation combined with at least equal time in syndicate exercises/discussion to reinforce the 
concepts.   
 
Based on the HRO theory described in section 3.3, we argue that leaders must be mindful of the way 
in which things can go wrong.  Mindful leaders have chronic unease about how well systems are 
working and hence they try to find out for themselves.  To encourage safe operation, mindful leaders 
promote: sceptical auditing, reporting systems that pick up warning signs, accident analysis that asks 
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“why” many times, organisational structures that empower voices for safety, proper risk assessment of 
cost cuts, bonus systems that focus attention on safety.  
 
At the end of the workshop, we intend that executives will be able to: 

• Promote a mindful (and hence more effective) safety culture within their organisations, 

• Conduct / commission more effective audits and site visits, 

• Ask better questions and hence set more effective expectations of their subordinates, 

• Link safety performance outcomes to non-operational areas such as finance and HR and 
promote safe behaviours throughout the organisation, and 

• Put staff performance systems in place that truly promote safe behaviour. 
 
The links to our research agenda and the theoretical perspectives described earlier should be clear.  
This will be the first in a series of workshops for senior executives over the life of the EPCRC.  The 
initial focus will be on pipeline owner/operator organisations.  Future sessions will be aimed at senior 
executives more broadly such as pipeline owners, design and construction organisations and other 
service companies. 
 
5.2 Organisational safety awareness 

In addition to the sessions specifically aimed at executives, we are launching a campaign of 
awareness raising in the pipeline industry generally.  Our partner in this endeavour in the APIA and we 
are using APIA’s well-established and well attended seminars and meetings as the vehicle for these 
activities.  Plans so far are to include a social science component in seminars related to launch of a 
new version of the pipeline standard and seminars/meetings aimed at various geographic or 
demographic groups. 
 
This work is being done in parallel with the more structured education activities of APIA and the 
EPCRC aimed specifically at development of engineering competencies and transfer of research 
knowledge into industry.  We have chosen deliberately to proceed independently for at least the next 
two years in order to focus on general awareness raising.  Ultimately, we aim to include competencies 
in this field into the broader APIA / EPCRC framework and knowledge transfer arrangements. 

6. CONCLUSIONS 

It is clear from both major industrial accidents generally and recent serious pipeline incidents that 
organisational factors play a very important role in preventing or allowing disastrous failures.  Yet to 
date there has been no work that we can find on this aspect of pipeline safety.  Once one starts 
considering the possibilities for research in this area, and the potential for improvements in pipeline 
safety performance, it becomes clear that there is an almost limitless scope for topics of research.  
Here we have outlined only a few on which we are starting work.  We have a long “wish list” of other 
topics calling out for investigation when resources permit. 
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