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Dear alumni,

it is with great joy that we invite you back to Lund to celebrate the 20 years of the
Lund University MSc Programme in Human Factors and Systems Safety together
with all of you. Thanks to all of you, our programme has over these 20 years
established itself as a unique meeting point between science and practice. It is
widely recognised across the world, not for the theories taught, or pedagogics used,
but for all of you: the students which have graduated and contributed with your
knowledge, perspectives and sometimes ethically avantgarde, but much needed,
claims for hot to ensure the safety of your respective domains.

The programme has over these 20 years also helped us re-define the very definition
of a high-risk industry. Rather than defining a high-risk industry by the energy it
contains (and can potentially release), our students from fields like healthcare,
child service, I'T operations and this year also veterinary medicine has taught us
that an industry should rather be defined as high-risk based on the potential
consequences of its behaviour in terms of impacts on life, health and wellbeing of
life as we know it.

Let us hope that we also in the coming 20 years will continue to explore and learn
the limits of our theories, conceptions and ideologies when it comes to the risk,
safety and resilience of organisational life. We are totally in for the ride.

Welcome back to Lund!
JB and Rogier
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Session 1:
Practical applications and limitations



Ad utrumgque paratus

Stéphane De Wolf
sdwf@mac.com

THE PINNACLE OF SAFETY MANAGEMENT?

Much has been said and written about Safety Management Systems (Dekker,
2022; Hollnagel, 2014; Li and Guldenmund, 2018; Poole and Dekker, 2024;
Reiman, 2026; Swuste, et al., 2018, 2022), including on its late and slow
emergence at the International Civil Aviation Organisation (ICAO) in the early
2000s (Beausang, 2021; Bieder, 2023; De Wolf, 2021; Fox, 2009; Hunter, 2015;
Voss, 2012; Werfelman, 2015). Despite efforts to address its intricacies and
weaknesses, the architecture of ICAO Standards and Recommended Practices
(SARP) mandating SMS in almost every facet of civil aviation remains the same
(ICAO, 2013, 2018, 2025). Has this framework achieved its goal on the first
attempt? Is ICAO’s SMS the last or even the only management system that
aviation will ever need to be safe?

ICAOQ is an 82-year old, miniature version of its parent organisation, the United
Nations (UN). Thanks in large part to a 1944 Convention that established ICAO
SARPs as the foundation for primary aviation legislation in 193 states, ICAO
doesn’t lose its relevance in aviation as fast as the UN does in this VUCA world.
However, ICAO and its member states face similar challenges, such as shrinking
budgets, understaffing, considerable strain from industry growth and innovation
(ICAQO, 20006), etc. Because states can nominate whoever they wish, ICAO’s
workforce offers a patchwork of diverse personalities and competencies at the
service of national, organisational, or personal ambitions and needs.
Unfortunately, infighting and turf battles are not that exceptional and somewhat
dilute ICAO’s efforts to achieve its six strategic goals, beginning with “every flight
is safe and secure”. ICAO also relies on states and select industry organisations to
provide members and advisors to more than 40 expert groups called panels (e.g.,
safety management has its own panel since 2011, the SMP, that also became one
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of the largest). This diversity and richness at all organisational levels is not without
drawbacks.

While some people have a fine-grained understanding of aviation or safety
management, others barely have a clue. Some will spend decades at ICAO, others
will stay for just a couple of years. Sometimes the experts try to contain the
dilettantes, sometimes they don’t, or are too busy debating with other experts.
Many higher-ups boast about aviation’s complexity and remarkable safety record,
but very few could explain what differentiates a complex system. All those well-
rounded critiques and pointed arguments on SMS in scientific journals and books
for safety nerds? Few know that they exist. Shouldn’t everyone be at least curious
about different perspectives in their own field? Well, many think that ICAO has
already “cracked the code” of aviation safety. Over the last 30 years, the number
of commercial flights on jet aircraft (as if that was the only metric worth
considering) doubled once again while the accident rate was divided by 30. Wasn’t
flattening and flatlining the accident rate the whole point of SMS and other ICAO
initiatives? On some higher floors and in some meeting rooms, questioning the
prevailing worldview may be a career-changing event. Fortunately, it's not the case
on the SMP although, occasionally, for a brief moment, one could almost perceive
an atmosphere of ‘learned helplessness’ (Reason, 1997).

TOUGH QUESTIONS AND UNRESOLVED PROBLEMS

Still consumed with the ideals and utopia of the UN, ICAO aims for global
growth and improvement without making excessive demands or antagonizing any
of its member states (e.g., another strategic goal being “no country left behind”).
The obsession to reach a consensus through diplomacy is probably the hallmark
of the institution. It is also a question of regulatory effectiveness and
organisational efficiency. Building a consensus on every single change takes years.
Then, states may officially file a ‘difference’ when a published SARP doesn’t suit
them and decide to deviate from the letter of that requirement. However, ICAO
regularly audits all states against both the spirit and the letter of all SARPs,
eventually publishing aggregated results online (ICAO, 2026a). A SARP that
attracts many ‘differences’ or non-conformities across the globe would be seen as
a failure and a source of waste. Building consensus also applies when drafting
guidance such as the Safety Management Manual, or SMM (ICAO, 2018).
Initiatives to expand intellectual horizons also require broad agreement, which
may delay, restrict, or distort promising concepts and proven methods. The
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misuse of Snook’s (2000) theory of practical drift in the SMM to argue in favour
of inspections, audits, and the monitoring of safety performance indicators
(ICAO, 2018) is a telling, ironic example that the runway to hell is paved with
good intentions.

Several issues continually arise:

— Considering that SARPs define the ‘lowest common denominator’ that the
whole aviation community has agreed on and must conform with, should
guidance material limit itself to those baseline requirements, or should it also
attempt to broaden the readers’ horizon through ‘new’ concepts and
methods? The question is not only about the breadth and depth of
knowledge to be covered but also about how that knowledge is transferred
and, crucially, by whom (Voss, 2012)?

— SARPs, especially performance-based standards, should not prevent or
hinder the use of what ICAO calls ‘advanced risk management
methodologies’. Leaving aside what ICAO actually means by that and hopes
for (more likely to be closer to a simplistic hammer able to smash a square
peg in a round hole with more force and at lower costs than the subtle
concepts and methods HFSS alumni would probably suggest), experience
shows that both states and service providers have been talked out of using
systems thinking approaches for legalistic reasons.

— In a context of faltering oversight capacities, various initiatives try to help
states better prioritise their scarce resources. Safety culture, for instance, is
sometimes hailed as the ultimate instrument to triage service providers and
simplify complicated trade-off decisions. However, considering what safety
science has published on the topic for 35 years (Busch, 2021; Henrigson et
al., 2014; IAEA, 1991; Le Coze, 2019; Reiman, 2026; Sherratt et al., 2025),
is there really no better alternative?

— Will there ever be a school of thought or risk management method that rule
makers will not turn into a compliance checklist or a grading scale for
supposedly more efficient, risk-based oversight?

Unfortunately, it seems that no time is dedicated to answering or even asking
those thorny questions within ICAO. Scientia vincere tenebrast Not if a legal
adviser objects.

Therefore, ad utrumque paratus. ..
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BOOKS AND FOAM-RUBBER SWORDS - THE TOP-DOWN APPROACH

So, what are a couple of alumni doing at ICAO, far away from Lund, with their
books and a foam-rubber sword (naturally, the ICAO building has airport-grade
security screening)? They do what Lunddites do: write papers, take a position and
defend it, ask better questions, and learn how to fail better at the next SMP
meeting. Oh, and they read. So much reading. Little by little, perseverance pays
off, debates acquire more substance, and tangible progress can be made. For
example, several papers rooted in systems thinking now appear on the ICAO
website (ICAO, 2024a, 2024b, 2026b). FRAM makes its first appearance in the
SMM thanks, in large part, to stories shared within the community from Lund.
Resilience Engineering concepts and much less delusional ideas about safety
culture are drafted in ICAO’s upcoming ‘Guide to Integrated Risk Management’
(in press). Internal trials using STPA helped in revamping ICAO guidance on the
carriage of lithium batteries or in risk assessments applied to Advanced Air
Mobility. Lively discussions even take place about the definition of safezy risk in
Annex 19 (SMS), questioning every word of the definition to make space for
different schools of thought. Although ICAO usually stops short of formally
endorsing worldviews and methods, these efforts and small wins nevertheless
provide legitimacy and visibility to often unknown or neglected movements in

safety.

BOOKS AND SWORDS - THE BOTTOM-UP APPROACH

My journey with the HFSS programme ended with a glimpse on SMS
implementation efforts amongst micro/small air operators in business aviation,
but without providing any concept or blueprint of what a “scaled-down SMS”
could potentially look like. The idea to put the thesis into practice hibernated for
years until a regulatory change in the largest market for business aviation
generated interest in a different approach. Being “ready for both” and after many
debates with close colleagues, a risk management framework focusing on
micro/small organisations has been developed and will soon be released. It is
intentionally disconnected from ICAQO’s SMS architecture to better suit the
specificities of micro/small organisations regardless of their type of activity. Unlike
typical industry standards and regulations, there is no one-size-fits-all canvas, no
requirement, no mandatory training, no audit/certification programme, and no
obsession with metrics or culture. It is conceived as a modular, sequential journey
through some of the perspectives on safety that were seen in HESS, without any
pre-defined pace or deadlines. Although it probably won’t be a game changer, at
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least it acknowledges the diversity of the industry and experiments ‘in the wild’
with what a different, decluttered approach to safety management could be (Rae
etal., 2018).
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Force Encounters; The Application of
Human Factors in Policing

Liam Duggan
Prior Lake Police Department (US)
LiamDuggan499@gmail.com

PERCEPTION AND ASSUMPTION

At the intersection of a police use of force encounter is the balance of
understanding between the public and the police. An officer’s decision to use force
is not solely a result of individual judgement but is influenced by many factors
including law, policy, training, experiential frameworks, situational
understanding and in today’s age, media and public perceptions (Cojean et al.,
2020). The perception of these events for the public and for the officers and
agency involved can drive judgement of the incident and future learning. The
accuracy of these judgements may be based more from assumptions rather than
deep understanding of the context involved (Stuart et al., 2012).

Context may be a very important piece of providing clarity in events where
emotions run high and where outcomes often outweigh processes. Looking at real-
world police events where force is used through the lens of perception and
assumption often leads to failed opportunities on both the public and internal
sides of police — citizen relationships and understandings.

LIMITATIONS OF OUTCOME-BASED FOCUS

The complexities of real-world use of force events and the decision-making
associated with them are not captured in outcome-based evaluations. However,
such outcome-based judgements are attractive because of the simplicity and
apparent objectivity. Such thinking often leads to simplified conclusions that the
outcome either should have or shouldn’t have occurred without further
consideration. In a fatal encounter, this thinking results in a statement such as
“the person shouldn’t have been killed.” However, same decisions that police
officers make in one event may result in completely different outcomes in another
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event depending on factors that are not within the officer’s control such as
behavior(s) of the subject, situational conditions and availability of resources.
Drawing conclusions as to the quality of decisions made in the moment based on
the outcome potentially penalizes high-quality or fidelity decision-making and
perhaps even rewards lesser quality decision-making if the outcome reached was
more ideal in the observer’s eyes.

Outcome-based focus is related to hindsight bias where events are believed to have
been more predictable or obvious than they were to those making the decisions in
the moment (Arkes, 2013). Such thinking can lead to unfair judgements of
actions as the viewer, with more information than the decision-maker, may believe
they would have made “better” decisions than the officer (Pilat et al, 2021). If the
officer simply would have paid more attention to what was obvious in hindsight,
the fatal encounter would not have happened. It can also inhibit learning by
focusing only on the decisions made rather than the context and process leading
to those decisions (Henricksen et al., 2003).

PROCESS-FOCUSED EVALUATION

A process-focused evaluation seeks to understand the rich depth of context
available to and attended to by the decision-maker. This framework, in the
context of a police use of force event, regardless of the outcome, seeks to evaluate
the quality of decision-making based on such elements as situational awareness,
event as perceived by the officer and training adherence among many factors.

Applying a process-oriented lens to a police and citizen encounter supports
organizational learning by looking at the whole system rather than in the vacuum
of a single decision-maker in a single moment. Acknowledging that there are
many pieces to the puzzle of use of force encounters is part of identifying system
influences and their possible impact on decisions made in events that often occur
in seconds. This level of analysis allows for deeper levels of understanding the
“how” of decisions made. Routine analysis at this level puts at its core goal, the
possible prevention of future occurrences where less than ideal outcomes did
happen and potentially more informed policy and training that can contribute to
the decision-making process (Weick & Sutcliffe, 2015).
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IMPLICATIONS FOR TRAINING AND PUBLIC UNDERSTANDING

Rich Content and Depth of Context

So, what drives public perception? How is it influenced? Both questions are
incredibly nuanced with branches in the “tree” of research and study that go
beyond the scope of this specific research. In US policing, there are battles waged
over what data and information is confidential, too personal, too hard to
understand or explain and what information should the public know and be made
aware of. When such delineations are defined, how does the public gain access to
the information and what is made of that information in terms of how the public
may perceive the incident they are exploring? Most often when it comes to these
events, the public is fed very small amounts of information facilitated through 30
second clips as edited and provided by media channels, void of much context-rich
information.

To better understand how the type of information provided to the public,
regarding the police use of deadly force, impacts public perception of the officer’s
action(s), focus groups were utilized to represent public perception. Two types of
information were provided to each group: context light information- which is
representative of the safety science concept of first story and context rich
information - which is representative of the safe science concept of the second
story. The context light information left the participants to make assumptions
about what occurred, filling in the gaps with personal opinions heavily shaped by
previous media releases from similar occurrences. The context rich information
showed a shift in perception with participants no longer making assumptions but
instead trusting the information provided and expressing empathy for all parties
involved including the officer. Participants noted understanding the complexity
of the work environment and began to note how the work environment
influenced the officer’s decision in real time.

Despite the small sample size same/similar themes emerged within the participant
groups that suggest a marked impact that context-rich accounts of such events
may have on public perception shifting from individual blame to a much wider
systems view of such incidents (Duggan & Ellis, 2024).

Likewise, in an official analysis of a real-world police fatal encounter, a context-
rich account of the event provided layers of information previously unseen by
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department personnel. This information was able to be synthesized into training
curriculum for the purpose of developing future decision-making.

CONCLUSION

Utilizing human factors as the backbone for analysis and understanding of police
use of force, the complexities of such encounters may become more tangible. In
turn, the ability to inform, educate and satiate public needs as well as
organizational growth may increase. This approach requires a comprehensive shift
in thinking and effort on both sides as emotion has ruled the judgement in public
domain and tradition has ruled inside police organizations. A deeper
understanding of the factors that shape these encounters may just shape the future.
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Many organizations striving for the improvement of “safety”: whether internally
and/or from a consultative role can become fixed into traditional notions of how
to make improvements. This is because they typically rely on approaches that
involve individual culpability and/or mechanistic strategies for learning and
improvement. The “New View” of safety offers an alternative by shifting attention
away from the individual as the primary source of failure and toward the
organizational conditions, pressures, and relationships that shape how work is
actually done. Uniquely, Collaborative Safety has practically applied these
principles into their consultative practices, studied the impact on agencies, and
made revisions. The purpose of this paper is to reveal how this practical
application has led to valuable insights over the past decade, leading to improved
learning opportunities and providing valuable cultural insight into several
organizations drawing from published works as well as practical insights from
Collaborative Safety’s work over the last 10 years.

Collaborative Safety’s (CS) practical implementation of New View principles
stands on the concept Second Story and creating preconditions for it to be
successfully integrated into organizational change strategies. The implementation
of these principles has found success in different ways. First, there are shifts in
how staff view accountability, moving from individual blame to a more robust
inspection of the system people are in (Nyce et al., 2022). Second, the improved
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understanding of “system” has improved inter-agency and extra-agency
relationships where staff see the common goals and interdependencies instead of
adversarial or counterproductive relationships (Nyce et al., 2021). Lastly, the
learnings have shed light on the value of “talk” (e.g., how staff discuss their work)
and its connection to safety culture. The shift from first to second stories provides
valuable cultural insight by bringing to light aspects of organizations that
traditional approaches to safety culture tend to overlook (Nyce et al., 2025).

NEW VIEW AND SECOND STORY

A central theme across the Collaborative Safety Model services and supports is the
concept of second story. The first story is the superficial understanding of an event
whereas the second story goes deeper into the systemic contributions providing
understanding and context (Woods and Cook, 2011). The model applies the use
of second story in a few fundamental ways which include leadership coaching,
systemic analysis of critical incidents, and skill development in key areas such as
Continuous Quality Improvement (CQI) and Human Resource (HR) workflows.
A critical pillar on which second story stands is an intentional paradigm shift of
agency leadership and staff from old view to new view thinking. When staff across
an agency begin to see their staff less as fallible components in a well-functioning
system to well-meaning operators working in a complex system, the second story
becomes a currency and a path to a better system.

SHIFTS IN ACCOUNTABILITY

Following the implementation of the CS model, an important shift that was seen
was the shift in how agency staff viewed accountability. While not completely
stamped out in every operational reality, there was a noticeable movement away
from previously held beliefs about individual culpability and a greater emphasis
on the system and its contributions to everyday work. As noted in Nyce et al., the
CS model opens staff’s eyes to a world of context and systemic influence into
everyday work (2022). This shift can have important impact for an agency, first
it allows for more intentional learning. As structures are put into place to access
the second story (systemic mapping, leadership support, HR investigations, etc.),
more robust information is unearthed. The agency, and those within it, now
become better informed about operational realities and where the most impactful
areas of opportunity exist. Second, the integration of new view principles and the
second story create a workplace where staff feel better supported. This change

22



occurs when staff experience organizational discussions that focus less on personal
contribution and more on the context of work and the constraints faced.

UNDERSTANDING OF SYSTEM AND HOW IT IMPROVES RELATIONSHIPS

A second important insight from the CS model implementation is the
improvement of relationships between inter-agency and extra-agency interactions.
For instance, Nyce et al. captured how a system that operates at the State, county,
and local level went from seeing each other’s activities as separate to understanding
the dependencies that exist (2022). This transition challenges the typical responses
to “failure” that encompassed blame and finger pointing to a facilitated
understanding of interdependencies (Nyce et al,, 2022). From practical
experience, many strata within the system can work against each other, often
referred to as an “us vs. them” phenomena. When something goes wrong, the
hierarchal levels defensively point the finger at each other. However, as there is a
paradigm shift to new view and a pursuit of second story, these various layers
better understand each other’s perspective and challenges, increasing empathy.
Further, it allows for a reframing of the challenges that exist, from isolated and
specific to a system layer to systemic and mutually experienced. This ultimately
leads formerly adversarial system levels to working together, supporting each
other, and productively communicating,.

VALUE OF TALK

Lastly, the CS model helped shed light on the value of “talk,” highlighting that it
is not merely communication, it is a practical source of cultural information. Staff
narratives, interactions, and cultural interpretations make visible how staff
understand their work, organizational authority, and responsibility (Nyce et al.,
2025). These are aspects of an organization that traditional approaches to safety
culture tend to overlook. Further, the way staff talk about mistakes, causation,
leadership, and system pressures reveals how they make sense of their organization
and their place within it. By moving from first stories to second stories, the CS
model creates opportunities to study, challenge, and reshape culture. From
practical experience, the way leaders and staff talk about “failure” speaks to how
they operate in relation to notions of blame, human error, fairness, and systemic
contribution. Practically, it speaks to how organizations, and the people within,
believe learning happens, how they improve, and how people should be treated
when confronted with adverse events.
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MEASURABLE OUTCOMES

Beyond shifts in accountability, relationships, and “talk,” the CS model has also
been associated with practical operational improvements. The Montana
Department of Corrections White Paper suggests that the improvements were not
limited to staff perceptions but were tied to measurable outcomes related to staff
retention, staff discipline, and inmate relations (Collaborative Safety, 2024). For
instance, the report highlights measurable improvements in staff retention (34%
all staff, 45% security staff), reduction in staff disciplinary action (39% all staff,
54% security staff), reduction in staff grievances (50%), and reduction in inmate
grievances (-30%). Supported with qualitative data, these data insights were
connected to staff feeling supported by their agency, leaders engaging with staff
instead defaulting to discipline, and the notion that when you treat staff better,
they treat clients better.

CONCLUSION

Together, what these insights unveil is the shift from old to new view and the
concept of second story are not solely about accident investigation and response
to “failure,” these are powerful transformational tools that touch all aspects of an
organization. The tools not only allow for more sophisticated learning, but they
also shift how the organization and those within, believe they can learn. They
create opportunities for better relationships across organizational departments and
between supervisor and staff. They help provide a window into culture and how
staff interpret their work. In practice, this has contributed to workplaces becoming
places where staff feel supported and want to stay, and where supervisors can talk
to and coach employees without defaulting to discipline, and staff voice is valued.
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INTRODUCTION

“What troubles me most is how readily many psychologists embraced this
narrative. Instead of focusing on modelling actual mental processes, part of the
field, in my view, descended into a low point in theorizing,” Gerd Gigerenzer, p.
(2025, p. 51) remarks in his paper on Daniel Kahneman’s legacy, while discussing
the success of Kahneman’s dual model (Kahneman, 2011). One possible reason
for the wide adoption of the System 1 & 2 model that is that it makes a better
meme than Gigerenzer’s theoretically more solid approach, enhancing its chances
for spreading and replication.

From this then, springs the thought how this might reflect on “new view”
approaches. After all, just like Gigerenzer’s approach, “new view” approaches
consider contextual factors and embrace complexity instead of following the
reductionistic reasoning of System 1 & 2 and similar approaches. Does this mean
that “new view” has a disadvantage when compared to other approaches? To
explore this question, we take a memetic lens.

MEMETICS

Memetics is a theory of cultural evolution based on Darwinian principles. Memes
were originally proposed by Dawkins (1976) as an analogy to genes, which are a
biological replicator. He meant there had to be a cultural replicator because the
fast replication and variation of ideas and other cultural artifacts cannot be
explained by biological evolution. Just as genes, memes spread through
evolutionary cycles of replication, variation and selection. Examples of memes are
ideas, poems, drawings, or different ways to make chairs (Dawkins, 1976). These
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are replicated from one brain to another through “meme-vehicles” (Dennett,
1990), such as books, websites, papers, presentations, or human memory.

Some memes are better adapted to survival, because of their characteristics that
improve selection and spreading or help their survival by enabling them to thrive
better in certain environments. Characteristics of successful memes include being
memorable (visuals, short lists, use of numbers), easy to replicate (digital) and
general characteristics as understandability, applicability across domains, and
triggering emotional reactions (Blackmore, 1999; Dennett, 1995; Distin, 2005).
Also, memes can work together and enhance each other.

A SUCCESSFUL SAFETY MEME

As an example, we briefly trace the historic development of one of safety’s most
influential and iconic safety concepts, the accident triangle (Heinrich, 1929).
Over almost a century with evolutionary cycles of replication, variation and
selection, we see how the idea survived by adapting to various environments and
attaching itself to different frameworks, while changing along the way (Busch,
2021).

Heinrich first formulated the idea underlying the triangle as an aside of his
research into the costs of accidents (Heinrich, 1926, 1927), realising, “For every
actual injury that occurs there are several ‘near accidents’ resulting in property
damage, spoilage, lost time and other costs, difficult to calculate with exactness.”
(Heinrich, 1927, pp. 230-231). This led to the insight that proactive action was
possible. One did not have to wait for harm to occur, one could act on events that
had the potential to create harm. Heinrich suggested that much of safety
management was limiting because it was driven by (random) outcomes. Instead,
safety management should regard other events as well. This provided a “splendid
opportunity to anticipate and prevent actual injuries” (Heinrich, 1929, p. 4).

Throughout Heinrich’s active work, he produced several variations and new
versions of the triangle, some of them not triangle-shaped (Heinrich, 1931, 1941,
1943, 1944, 1950; Heinrich & Granniss, 1959). After Heinrich, many others
adopted and produced their own versions of the triangle. We will only highlight
a few. First was Heinrich’s collaborator Lateiner, introducing the iceberg
metaphor (Lateiner, 1958) and facilitating its spread to several European countries
after WW2. The most famous, after Heinrich, however, was Bird’s triangle (Bird
jr. & Germain, 1966, 1992; Bird jr. & Loftus, 1976). He connected the triangle
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to the International Safety Rating System spreading it in courses of his Loss
Control Centre, later continued by DNV.

Many ratio studies were conducted in various domains over the years, usually
accompanied by triangle-styled graphics (Collins, 2011; Dunlap et al., 2019;
Fletcher, 1972; Freibott, 2013; HSE, 1997, 1999; Prem et al., 2010; Walker,
2017). During the 1980s and 1990s, BBS-authors adopted the accident triangle
(Fulwiler, 2002; Geller, 1996; Krause et al., 1990; McSween & Moran, 2017).
Next was the Serious Injuries & Fatalities (SIF) movement to criticise and adapt
the triangle to their needs (Bayona et al., 2024; Inouye, 2018; Manuele, 2003,
2008, 2013; Martin & Black, 2015). The same can be said for “new view” authors
criticising the triangle as a way of positioning themselves (Conklin, 2017; Dekker,
2014, 2018; Hollnagel, 2014; Poole & Dekker, 2024), often echoing Manuele’s
critique (Manuele, 2002, 2011, 2014).

We can construct these developments in an accident triangle family tree. Figure 1
shows a section of this tree, including one branch, driven by the evolutionary
algorithm of selection, replication and variation.
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Figure 1: A section of the accident triangle family tree

HAS THE “NEW VIEW"” A DISADVANTAGE?

When we speak of the “new view”, this is a loose term we use to gather several
approaches that more or less spring from Rasmussen’s cognitive system
engineering (Le Coze, 2022), including Resilience Engineering (Hollnagel et al.,
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2000), Safety II (Hollnagel, 2014), Safety Differently (Dekker, 2015), and more
recently Human and Organisational Performance (HOP) (Conklin, 2019).

Some characteristics commonly attributed to the “new view” are: the importance
of complexity (Woods et al., 2010), safety and accidents are seen as emergent
phenomena (Hollnagel, 2014; Leveson, 2011), it adopts a systems-approach
arguing against ‘reductionism’ (Dekker, 2011), placing great importance on
context (Pupulidy, 2015), and constant trade-offs(Hollnagel, 2009; Rasmussen,
1997). Human error is not a valid causal category, but a hindsight attribution
(Dekker, 2014; Woods et al., 2010). Therefore, it tries to avoid the effects of
hindsight, judgement and normative language, it also avoids blaming individuals
or groups for things that happened. People are not seen as a problem to solve, but
rather as a solution (Dekker, 2014)

Practitioners trying to implement “new view” ideas often experience up-hill
battles. It is known that a significant number of students in the HFSS-program
change jobs to be able to better work with their adopted worldview. One reason
may be that “new view” approaches as Safety-1II, Safety Differently and Resilience
Engineering lack the catchy packaging, leading to a limited following.' This is
obviously not the sole explanation, but it is reasonable to assume that attractive
and memorable memes help to further ideas and movements. Although the “new
view” by now has survived for over a quarter century (Dekker, 2002; Le Coze,
2022), many of its memes are at a disadvantage compared to competing memes:

— Complexity — Linearity

— Adaptation - Human error

— Dirift — Root cause

— Restorative just culture — Retributive just culture

The opposing ideas are strong memes, connected to established worldviews and
belief and management systems and therefore hard to replace.

DARK SIDES OF SUCCESSFUL MEMES
One notable exception is the recent entry into mainstream by HOP. Its success
can partly be explained by being “meme heavy” with appealing memes as the 4Ds,

! Tt must be noted that the “new view”, unlike the accident triangle, is not a discrete meme, such as the accident triangle, but
rather a combination of various memes. Such a combination is called a “memeplex”, short for a complex of memes.
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blue line imagery, STKY, 5 principles, the Jenga-symbolic, and some catchy one-
liners (Conklin, 2019; Dekker & Conklin, 2022; Sutton et al., 2020, 2023).

The question, however, is how we define “success”. Often, we call an approach
successful when it has many followers, measuring it by the number of posts on
social media, or its position on safety conferences relative to other approaches,
when it sells well, is known and talked about by many practitioners, and becomes
mainstream.

When this happens, others want a piece of the action, jumping the bandwagon.
This often affects quality of the approach negatively. Ideas applied in ways that
were never intended by their originators. E.g. when resilience is used to
responsibilize workers (Bergstrom & Dekker, 2019).

Granted, accessibility and simplification are necessary to spread concepts, however
when ideas enter the mainstream, they often succumb to the “law of raspberry
jam”, “The wider you spread it, the thinner it gets” (Weinberg, 1985, p. 13) losing
much of their meaning. Popular safety concepts can become dumbed-down
versions of the ideas that often follow formulas and rituals while missing the main
point. Success may be a serious threat to the “new view” (Busch, 2019). Also, we
must note that ideas that not always spread easy are the ideas that stick and bear

fruit.

ENDING ON A LIGHT NOTE

Successful memes spread easily because they are simple, like funny cat pictures or
shallow approaches. They can use “weak” and “long ties” as on social media. They
are “contagious”, but the effect is not enduring. In contrast, complex ideas spread
through “thick ties” and need reinforcement (Centola, 2019; Centola & Macy,
2007) making them more effective than fast spreading, but superficial ideas. These
“thick ties” are offered through the HFSS network: “Once student, always a
student”.
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INTRODUCTION

Notions and concepts in safety science and human factors can have fleeting
longevity. Some gain epistemic authority, yet others fade out in the discourse—
however, do they do so for the right reasons? For some, such as Downer’s Rational
safety (2024), or Dorner’s The Logic of Failure (1997) resonate with some Lund
Human Factors & Safety Science students but are outliers.

Safety-II continues to be a prevalent subject in journal articles since its
introduction by Hollnagel in 2012 (see Figure 1), although its (added) value has
been fiercely contested by several scholars (Leveson, 2012; Aven, 2022; Cooper,
2022). Some, like Leveson (2020, 2016, p. 101), even go as far as saying it takes
us back several decades in our understanding of safety. This article examines
practitioners’ application of Safety-II to challenge the critique in the safety science
discourse on the merit of Safety-II and to view if a reframing of the Safety-II
concept is called for.
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Figure 1: Prevalence of "Safety-Il" in title and abstract of journal articles indexed by OpenAlex.org

Safety-1I argues for a different way of defining safety, and thereby how it is
measured and improved (Hollnagel, 2013). The focal safety conception argued in
Safety-II is that society had come to disregard safety-critical processes that went
well through habituation and solely focused on analysing why things went wrong
and how to prevent recurrence.

CRITIQUES OF SAFETY-II

Leveson (2012, p. 96) contests, among others, that Hollnagel appears to only
consider the humans at the sharp end, whereas humans design, manage, certify,
maintain and regulate the systems in which the sharp end operators work.
Moreover, Leveson (2016, p. 45) contests that Safety-1I as a concept is oblivious
to the notion that safety is an emergent system property. Cooper (2022, p. 2)
argues, amongst others, that Hollnagel’s definition of Safety-II changes regularly
and serves as a stepping stone for resilience engineering to replace the concept of
‘safety’. L.e. the critique on Safety-II by scholars is plentiful.

Despite these critiques the volume of journal articles on Safety-II suggests a
continuing interest by practitioners and scholars, ranging from cybersecurity (Van
Steen et al., 2024) to healthcare (Sujan et al., 2017) and commercial aviation
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(Couteaux, 2025). On rare occasions, articles and books introduce empirical
findings.

Is this the result of its explanatory value in real-world use cases and macro-
experiments representative of naturalistic ontologies and epistemology? Does this
lend epistemological credibility to Safety-II? That has the air of hegemony. Or is
it indeed oblivious to—or even a step back from—the safety science discourse, as
Leveson argues (2016, p. 3).

In this paper, we will use an analysis of empirical studies that are published to
synthesise a model of Safety-II drawn from these published applications of the
focal theory. This model can then be used as ‘an ideal type’ with which to critique
the original notion of Safety-II (Hollnagel, 2013) through a practitioner’s lens
and consider its apparent to epistemic authority.

ANALYSIS OF SAFETY-Il PAPERS WITH EMPIRICAL FINDINGS

A search query for papers indicating possible empirical findings from research
through a Safety-II lens yielded seven papers, five of which are conference papers
from the Safety-II in practice proceedings (2024 and 2025 editions, no conference
papers could be obtained from prior editions). Two were papers published in peer-
reviewed journals.

The seven papers do not show Safety-II being used in one uniform manner.
Rather, they suggest that Safety-II is used as a lens through which practitioners
and researchers make work-as-done available for learning. The problem, arguably,
is not that practitioners fail to value such knowledge. The problem is that this
knowledge often remains tacit, local, informal, or organisationally invisible.
Practitioners may know how ordinary work is made to succeed, but such
knowledge is difficult to use organisationally when it remains personal or local.
When voiced merely as experience, it may be dismissed as anecdotal, idiosyncratic,
or non-compliant.

The railway training study by Bracco et al. (2024), an action-research in an Italian
railway company, used interviews, focus groups and observations to design Safety-
IT-oriented training for middle managers. The analysis revealed tensions between
production and safety, and between safety as compliance and safety as proactive
operational competence (pp. 33—34). Here, the value of the Safety-II lens lies not
in telling workers to be resilient, but in showing that the conditions for resilient
work are partly organisational. The two peer-reviewed empirical studies
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strengthen this interpretation. Wang et al. (2020) studied the Beijing taxi service
system, and Qiao et al. (2021) studied maritime shipping. Both compared Safety-
I and Safety-II empirically. Their results point in a similar direction: whereas
individual factors are salient in conventional risk and accident thinking,
organisational factors become more prominent when the question becomes how
resilience is created and maintained (Wang et al., 2020; Qiao et al., 2021).

Couteaux’s (2025) paper about commercial jet’s stabilised approaches followed
more closely on Hollnagel’s Safety-1I principle to reverse the lens. Rather than
studying the minority of approaches that became unstable, the study analysed how
the larger set of stabilised approaches was achieved. This study complements the
research undertaken by Moriarty & Jarvis (2014), which adopts a converse lens,
also using empirical data—unstabilised approaches; thus provides a pragmatic
means for comparison. The study performed in Couteaux’s paper used a 5,000-
flight sample, simulator validation and implementation in line operations that
reportedly resulted in successful procedural and training changes. The reported
reduction of unstabilised approaches by 37% after one year is, in this dataset, the
strongest empirical indication that a Safety-II reframing can lead to measurable
operational improvement (Couteaux, 2025, pp. 20-23). The marked difference
between this study and Moriarty and Jarvis’ is that subtle but targeted changes in
the operating regime in the ’margin for manoeuvre’ envelope where brittleness
was weakened for a gain of adaptive capacity.

Other papers show a similar mechanism, though with less direct outcome
evidence. Ketelaars et al. (2025) studied unforeseen situations during crisis-
management exercises in the nuclear domain and showed how unexpected
disruptions can become learning material by revealing how people adapt when
procedures and plans are insufficient (pp. 12-14). Wolgjer et al. (2025) used
questionnaires and a focus group with pilots and air traffic controllers to identify
design-relevant features of Flight Information Service work-as-done, including
contextual adaptation, uncertainty management, communication, coordination
and cognitive work (pp. 8-9). In both papers, Safety-II informs how future
exercises, training or automation may be designed to support and thereby improve
work-as-done, although there is no validation of accomplished changes or
improvement afterwards yet.

Taken together, these seven papers suggest that Safety-II is best understood, from
a practitioner’s and action-researcher lens, as an epistemic mechanism for learning
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from work-as-done. It redirects inquiry toward aspects of safety production that,
without the Safety-II lens, had not yet been made explicit, and thereby not
incorporated into formal learning systems. The output may become a revised
procedure, a training programme, a redesigned exercise, a requirement for
automation design, or a management conversation about the conditions under
which work is done. This does not prove Safety-II as a general theory, but it shows
that studying why practitioners succeed can produce knowledge that failure-
centred analysis had not yielded with the same effect. As such, it can create a
legitimate pathway through which such knowledge can enter an organisation and
thus enables learning from work-as-done by making it explicit, legitimate, and
actionable as a component for improving future work.

CONCLUSION

The empirical material reviewed here does not warrant concluding that Safety-I1
has become a fully validated alternative theory of safety. Rather, it shows that it
provides a lens through which previously tacit, localised knowledge can be made
explicit and used to learn organisationally—even though the evidential base
provided here is limited and consists of mostly conference abstracts rather than
full peer-reviewed papers. Nevertheless, the material makes it difficult to sustain
the stronger critique that Safety-II has no empirical or practical merit. It does not
replace Safety-1 or Safety-1II, systems theory, or resilience engineering, but as we
argued, it does not need to. Its value appears to lie in making work-as-done
available as safety knowledge, particularly when ordinary successful performance,
hidden adaptation and organisational preconditions for resilience would
otherwise remain tacit or local.

From that practitioner’s perspective, Safety-II may require reframing. Its
contribution is arguably not that it defines safety better than Safety-I. Rather, its
contribution is that it helps practitioners and organisations ask a different
empirical question: how is safe work actually accomplished, and how can that
knowledge improve future work? If Leveson and Cooper are correct that Safety-
IT is conceptually unstable or theoretically incomplete, these applications suggest
that incompleteness has not prevented it from producing useful safety knowledge.
They pose a counter-question: if a contested concept helps practitioners make
tacit work-as-done explicit, legitimate and actionable, should its epistemic
authority be judged only by theoretical purity, or also by the safety knowledge it
evokes?
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ABSTRACT

Subject of the paper

The paper will focus on the political scientist/economist Aaron Bernard
Wildavsky (1930 — 1993), and his published books about risk?, and his
contribution to the safety discourse:

Cultural Theory of risk,

— Resilience over Anticipation,

the economy of safety, and
— safety as a process.

It is argued that these contributions are essential but disregarded in the safety
discourse but are relevant today, especially for major transformative technologies
like AI where precautionary legal frameworks hinder innovation.

Highlights
— Resilience as a superior strategy to anticipation,
— Cultural Theory (CT) and power.
— Economy of safety
— Safety as a process

Outline of the paper
The paper will begin by discussing the methodology and approach to explicating
Wildavsky’s work. Followed by an introduction and description of Wildavsky’s

2 Risk and Culture (Douglas & Wildavsky, 1982), Searching for Safety (Wildavsky, 1988), and
But is it True? A citizen guide to Environmental Health and Safety Issues (Wildavksy, 1997)
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contributions. Per contribution, their relevance will be discussed. The paper
concludes with the rationale of why Wildavsky should be part of the canon of the
safety discourse and being recognized as one of their ‘giants.’

Objectives of the paper
To promote Aaron Wildavsky’s work as an important but unrecognised
contribution to the safety discourse, by:

— Synthesizing his core ideas.

— Demonstrating their relevance to the current transformative technologies’
safety debates.

— Arguing for his inclusion alongside safety discourse ‘giants.’

INTRODUCTION

The 1980’s were a decade where various impactful accidents occurred® that
emphasised the negative contributions at the societal level of the burgeoning use
of technology. Perrow (1999) and Beck (1992) published respectively Normal
Accidents and Risk Society with stern warnings about the use of technology. Both
scholarly positions were more aligned with the prevailing anticipatory ‘Zeitgeist,
whilst Wildavsky’s position, in Searching for Safety was against this tide: a
counterpoint that favoured the use of technology by taking risk by incremental
trial and error to become safer. His books about risk were considered to be an
assault on the prevailing policies at that time (Jones, 1995).

Wildavsky’s contribution is more relevant today with the emergence of
transformative technology* like Al, than when introduced in the 1980s and early
‘90s. His ideas—rooted in resilience, cultural context, and economic growth—
were outliers in their time but are gradually justified since then. Wildavsky
remains largely absent in the safety discourse. This paper corrects that.

METHODOLOGY AND APPROACH
A systematic literature review was performed in the spirit of Le Coze’s method of
‘systematic reading’ (Le Coze, 2022) This systematic reading embraced

3 E.g., Herald of Free Enterprise, Bhopal, Space shuttle Challenger, Chernobyl, Exxon Valdez, and Piper Alpha

4 Transformative technologies (e.g., Al) fundamentally alter society and the economy, offering both risks and opportunities
(Cuéllar et al., 2024)
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Wildavsky’s own work, and works from contemporaries to assess the context of
Wildavsky’s ideas as well as topic related books and articles.

An introduction to Aaron Bernard Wildavsky (1930 - 1993)

Wildavsky is a prolific scholar in political science, public policy, and public
administration (Jones, 1995; Caiden, 1994). His career started in 1959 (PhD in
Yale University). He joined the University of California in Berkeley and remained
for the rest of life there, except for two years as President of the Russell Sage
Foundation® (RSF)in New York between 1977 and 1978 (Jones & McCaffery,
1994; Caiden, 1994; Polsby, 1985). At RSF he met anthropologist Mary Douglas.
Collaboratively they wrote Risk and Culture (1982), which introduces the
Cultural Theory of risk (CT). CT was Wildavsky’s (1986) guide and influence in

further works.

Wildavsky’s contributions can all be traced back to his neo-conservatist /
libertarian view. Neo-conservatism was coined in the early 1970’s for the group
of persons who were not ‘at home’ anymore with the Democrats. This group
could be described as ‘right-wing liberals” which had also on various topics a more
libertarian® view (conservative on economic issues and liberal on social issues)

(Troy, 2009; High, 2009; Boaz, 1997).

WILDAVSKY'’S CONTRIBUTIONS
The following contributions to the safety discourse can be distilled;
— Cultural Theory of risk (Douglas & Wildavsky, 1982);
— Anticipation versus Resilience (Wildavsky, 1988);
— The economy of safety (Wildavsky, 1988);
— Safety as a process of discovery (Wildavsky, 1988).

Cultural Theory of Risk (CT)

CT posits that risk perceptions are culturally biased, with minimal five "ways of
life" (Hierarchy, Egalitarianism, Fatalism, Individualism, Autonomy) shaping
how societies trust institutions and manage danger (Thompson et al., 1990).

Unlike traditional safety models, CT:

> The Russel Sage Foundation is an American non-profit organization focused on social improvement the United States
(Russelsage.org).

6 Libertarianism is a philosophy emphasizing individual freedom and limited government (Boaz, 1998).
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— Explains why disagreements over risk persist (e.g., public vs. expert
perceptions) (Douglas & Wildavsky, 1982).

— Highlights power” dynamics in safety governance—an aspect largely ignored
in the safety discourse (Dekker & Nyce, 2013).

— Provides a tool to analyze institutional trust, critical for modern risk
communication (Thompson & Wildavsky, 1982).

Anticipation versus resilience

The key message of Searching for Safery (1988) is to seek safety by taking risk
through incremental trial and error (small and diverse though not cumulative),
thereby becoming resilient in the sense of trial without error. By this small, diverse
experiments allow societies to adapt to unknown risks (e.g., Al's emergent

dangers).

Wildavsky’s resilience is adopted by High Reliability Organizations Theory
(HRO)(Sagan, 1993; Weick et al., 1999) His ideas were integrated into HRO
principles, hereby emphasizing improvisation and decentralized learning.
Furthermore, it aligns with Resilience Engineering (RE): Wildavsky’s resilience
framework prefigures RE (Hollnagel et al., 2006), though RE focuses on micro-
organizational levels while Wildavsky addressed macro-societal systems (Martin-
Breen & Anderies, 2011). Despite their opposing views, one can even argue that
Wildavsky is aligned with Perrow’s Normal Accident Theory (NAT). Both concur
that adding more and more safety measures to complex systems will decrease safety
(Wildavsky, 1988; Perrow, 1999). Therefore, Wildavsky may considered to be
the linking pin between RE, NAT and HRO.

The economy of safety

Wildavsky argued (1988) that increasing income for countries or classes of
population increases their safety far more than all regulations to reduce risk:
Richer is Safer (Wildavsky, 1988).

He pointed out three adverse effects of over-regulation:
— Direct harm (e.g., poorly designed safety measures).
— Indirect harm (e.g., reduced household income).
— Societal wealth decay, weakening resilience.

7 Power is defined as: ‘A has power over B when A gets B to do something B would not otherwise do’ (Favre et al., 2018)
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He favoured market competition, arguing that it fosters decentralized discovery,
accelerating innovation and adaptive responses to risk. Therefore, safety policies
should prioritize economic growth and knowledge dissemination over centralised
anticipation policies (Wildavsky, 1988).

Wildavsky further argued that knowledge increases wealth and in turn, wealth
releases resources to gain further knowledge with which to provide more safety:
“By increasing wealth, competition fosters resilience.” (Wildavsky, 1988 p. 75).

Safety as a process
Safety is seen as a process of discovery; it is not static but a dynamic process
requiring:

— Constant effort to maintain or improve well-being,
— Acceptance of uncertainty: new dangers may emerge, and opportunity costs
arise from failing to address existing harms (Wildavsky, 1988).

Wildavsky (1988, p. 209) further argued that “we are being safer than we used to,
but that does not mean that in future, we are just as safe as now.”

Wildavsky’s view challenges static safety models (e.g., zero-risk paradigms) and
aligns with Safety II (Hollnagel, 2014) and the ‘new view’ of human error
(Dekker, 2014).

Rationale: Why Wildavsky matters for the Safety Discourse

Transformative Technologies and the Precautionary Principle
Transformative technologies, like Al, present exceptional risks and opportunities.
Current Al governance (e.g., EU Al Act) relies on the precautionary principle—
an approach Wildavsky heavily critiqued:
— Pros of precaution
— Protects against known harms (Wildavsky, 1988)
— Cons of precaution:
— Stifles innovation (Mueller, 2024).
— Centralizes power, reducing adaptive capacity,
— Ignores opportunity costs (Wildavsky, 1988) (e.g., delayed benefits
of Al in healthcare).
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Wildavsky’s (1988) alternative is adaptive governance:
— Incremental trial-and-error (resilience).
— Decentralized responsibility (market competition).
— Objective risk evaluation (avoiding cultural biases).

CONCLUSION

Wildavsky’s work challenges the current situation of the safety discourse by:
— Prioritizing resilience over anticipation.
— Integrating cultural and power dynamics into risk analysis.
— Advocating for economic and knowledge-based safety strategies.

His ideas link gaps between:
— RE and NAT.

— Micro-organizational safety (HRO, RE) and macro-societal governance.

The proposed resilience strategies by Wildavsky, as developed about 50 years ago,
are considered by the author as a means to go forward with (transformative)
technology which makes Wildavsky the ‘unsung hero of resilience.” His work
must be recognized alongside the safety discourse ‘giants’ (Rae et al., 2020).
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INTRODUCTION

Culture and Safety culture are terms that appear ubiquitously in the safety
discourse. It is discursive in every sense if we frame the relationship as how does
safety relate to culture or how does culture relate to safety? I

SAFETY CULTURE AS A LEGITIMATE OBJECT OF SAFETY SCIENCE

In some manner, not well examined in the safety science community, this
relationship between safety and culture is resolved often in such ways that the
term “safety culture” gives and achieves a sense of legitimation only culture is
assumed to be a stable analytical category of safety science.

This legitimisation as a stable analytical category is evidenced by the volume of
material published on the significance to safety culture of ‘safety’. This is especially
so in intellectual, methodological and pragmatic terms. However, litte, if
anything at all can be found in the safety literature that explores or examines
‘culture’ itself. There is some definitional work of course. But one reads about
culture in reference to safety culture, there is a strong sense that the term culture
is devoid of any literature, outside safety science.

Culture here is a term that is grounded in the anthropological understandings of
culture. It is this canonical sense, that is as Geertz® conceives culture, has come
to dominate the social science literature on the topic. This reading is one at odds

¥ ‘Geertz’ refers to Clifford Geertz (1926-2006) was a social anthroplogist, Professor of Social Science at the Institute of
Advanced Study at Princeton University. Geertz significantly influenced social anthropology and is well known for symbolic
and interpretative traditions of anthropology
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to the reading of culture that has emerged in safety science. This uses Geertz as a
baseline to examine the meaning of culture has in safety science and how this has
led to stable analytical category with its own meaning that has attained epistemic
authority at least within safety science.

BUT IS IT A LEGITIMATE OBJECT OF SCIENCE?
Here we first compare two papers in safety science that do reference Geertz.

There are the only two such papers found that provide a direct link Geertz, culture
and safety science. How these two papers by, respectively, Haukelid in 2008 and
Richter in 2004 in both cases have led to ‘culture’ being embodied in safety
through theorising ‘organisational culture’. This provides a transfer point,
theoretically, between anthropological culture and safety culture. This
correspondence can be argued has significant implications for the way that
meanings, pragmatics and rationales are formed in safety science’s research and
research methodologies. To explore this, we will also look at Perrin, an
anthropologist, who has published on safety research

The seemingly impossible dilemma that Reason (Reason, 1995, p.192) finds -
there is no standard definition of safety culture leads to a view from Uttal, in
1983, of three essentials of ‘organisational culture’:

— Shared values (what is important)

— Beliefs (how things work)

— Control systems to produce behavioural norms (the way things should be
done around here)

These imbue the safety discourse with positions on culture that conflict with some
forty years of cultural theory debate and analysis in the social sciences. Safety
science’s reliance on Geert Hofstede ignores the substantial critique that over time
has emerged about Hofstede’s definition and use of the term culture. Safety
science has also relied on what organizational science has had to say about culture.
The result is, often unaware of it, safety science scholars and practitioners both
believe this gives the last word on the topic.

Reason reads the “cultural argument” as whether a culture is something an
organisation ‘has’ or an organisation ‘is. But if culture is a property of an
organisation that an organisation ‘has’ then intrinsically it is a property that has
the fundamental epistemological weight of an object of change, much like things
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in the physical world like gravity. This helps legitimatize the focus in safety
science as culture as an object that can be manipulated, or controlled, as Utaal
asserts. However, outside safety science is hard to anyone else who today thinks
of culture in instrumental rather than symbolic terms.

CONCLUSIONS - WHAT PLACE CAN SAFETY CULTURE ACTUALLY HAVE IN
THE SAFETY DISCOURSE

This raises a higher order issue. If safety science’s consensus on culture is flawed,
or analytically “misplaced” when culture in the safety science community is seen
to be expressed or be a product of natural law. While this may buttress the
discipline’s epistemic authority, one has to acknowledge the danger and risks such
a position has for safety science project, both applied and analytical.
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INTRODUCTION
A theme that emerges amongst participants of HESS learning laboratories is
‘What do we do when we return on Monday morning?’.

From Sidney’s days of the ‘Rain dancing with Pseudo Science (Angell & Straub,
1999) to Roel’s exhortations around Neisser and NS, anxieties and vexations
emerge which often lead swiftly to frustration

The contexts are often organisational and institutional. One other context
prevails as well — Regulators and regulations. We are mindful of James Reason
observations in the chapter “The Regulators Unhappy lot" (Reason, 1997).
Amplified by a section heading in the chapter - ‘Damned if they do and Damned
if they Don’t (Reason, 1997, p. 171)

THE REGULATORS UNHAPPY LOT

The argument that different safety interventions will never be introduced until
regulatory provisions are made are frequently cited as barriers or hurdles to
overcome. Regulatory agencies and authorities are contrasting representations of
organisations to those of the entitles that they regulate and the industries that they
govern.

This paper) presents a different perspective from two HFSS alumni who work
with a European regulatory agency in different roles — one as a member of a
National Competent Authority (NCA) - the Norwegian CAA and the other as a
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member of an air navigation service provider as well as a representative of an EU
professional staff organisation. Three different sectors of the aviation system but
each with their own vested interests for their sectors.

The European Union’s strategy for aviation safety is enacted by the European
Commission, which is the regulatory body. The European Union Aviation Safety
Agency (EASA) is the agency that governs the regulatory and legal frameworks
with member states. This includes aircraft operators from different domains,
airworthiness certification existing and new airframes and systems, airports ATM,
the certification and licensing of aviation professional. The gamut of industries
and suppliers that are involved in producing, operating and supporting aviation
in the service safety of European citizens as well as the growth of European
aviation manufacturers and industry.

The agencies regulatory tasks are but one part of its remit. Of which rulemaking
tasks are significant. Figure 1 provides a flow chart of the current EASA
rulemaking process.
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Figure 1: EASA Rulemaking Process (EASA, 2022).

In many, but not all, cases, Rulemaking begins with the derivation of the terms
of reference and formation of dedicated rulemaking groups. These are chaired, in
the main, by industry practitioners with experience, as well as qualifications and
certification in their roles, that is brought to bear. Not always, however. The
composition of Rulemaking task RMT.0742 (EASA, 2024) was formed with the
following objectives for the RMT:
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Table 1: Objective of EASA Rulemaking task RMT.0742 Issue 1 (EASA, 2022)

1. Ensuring Atrtificial Intelligence (Al) trustworthiness for its safe use in aviation in response
to the EU Al Act Chapter Il Section 2.

2. Enable the deployment of Al in the specific aviation domains identified in the EU Al Act
Article 108.

3. Enable the deployment of Al in other affected aviation domains (e.g., but not limited to,
aerodromes.

The composition of the group comprised representation from thirty-seven
different agencies and domains. Including Brazilian, US and Canadian regulatory
bodies as well as global interests.

The output of this particular rule making task has global ramifications. Global
Interoperability is a fundamental requirement for aviation. The composition of
the rule making task embodies practitioners at the ‘Sharp end’. Albeit that such
global interest means that politics and power relations are the embodiment of the
activity!

One Rule making task that HFSS alumni have been involved in are the Safety
Key performance indicators development groups for Reporting Period Three and
Four of the Single European Sky (SES) Performance Scheme. Safety is one of
four SES key performance areas of the SES. The precise contribution of safety as
a ‘KPA’ was ambiguous. Safety was seen as a control, by the EC appointed
Performance Review Body (PRB), that mitigates the influence of the other three
performance areas — Environment, Capacity and Cost efficacy (EU, 2019).

During the development of the S(K)PIs for Reporting Period d 3 (RP3) it was
recognised that as the SES developed technological driven design solutions, the
key performance areas would develop new and different pathways for
interdependencies. ~ An argument consistent with sociotechnical theory.
Rasmussen’s gradient ‘model’. The intrinsic idea of the model was soon evident.
As was its applicability.

The agency recognised the salience of Rasmussen’s gradient model, as well as
Woods et al ‘Safety energy model’ informally after discussion with the Lund
alumni. Through which these constructs were introduced into groups discussions.
There is relevance to the intrinsic objective of the safety KPI's was discussed at
length. How can Rasmussen’s model be transformed into a purposeful safety key
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performance indicator? How could the data be collected for the NCA oversight?
How can this data be gathered in a consistent way across the European Union.

Despite the reluctance of the NCA members who, acting on behalf of EASA were
obliged to assess regulated entities in this dimension of organisational
performance. Nevertheless, it was accepted and inclusion in an assessment of the
maturity of safety management. Embraced fully by the regulator. Who
recognised the value of such an approach. Conferring benefits to the agency itself.
The groups findings were published (EASA, 2015). This was then incorporated
into EU Law (EASA, 2019) as component 6 of Study Area 18 (EASA, 2019, pg.
57)

When a new RMT was formed for the succeeding reporting period, RP4, the
group was reformed. At this juncture, post Covid, the group were able to extend
the use of Ramussen as well as other progressive notions in the RP4 S(K)PI
indicator system. The groups output went far beyond that which the RP3 group
were able to attain (EASA, 2023). One challenge that emerged was the
significance of the environment performance area and the influence or skew on
interdependencies. This led to a creative extension of Rasmussen’s model (EASA,
2019, pg.19). The proposals for the S(K)PI indicators were incorporated into EU
law as well (EASA, 2024). Not in its entirety however

Whilst we may wish to damn our regulators. In fact, they can be a progressive
force perfectly at home with Lund perspectives of safety science and human
factors.

THE REGULATOR AND SAFETY MANAGEMENT

EASA has developed a functional safety and risk management framework at the
EU (union) level. This functions in conjunction with member states through
‘designated National Competent Authorities (NCAs) at the member state level.

Figure 2 presents the EASA Safety Risk Management Framework that delineates
the risk management processes:

EASA governance of safety management at the union level has evolved today
through a structure that works with industry and other actors in the European
aviation industry Fundamental to this is the agencies publication of the European
Aviation Safety Plan. This is significant as it is central to the agencies regulatory
programme.
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Figure 2: EASA Safety Risk Management Framework (Source, EASA 2025)

This functions in conjunction with member states through ‘designated National
Competent Authorities (NCAs) at the member state level. At the level of industry
e.g. operators, ANSPs, airports etc the framework has a structure of two advisory
bodies — The Network of Analysts (NoA) and Collaborative Advisory Groups
(CAGs). These are established as complementary groups that ‘contribute’ to the
agencies safety risk portfolio and have been established for the following domains

— Aerodrome and Ground Handling

Air Traffic Management

— Balloons

Commercial Air Transport Aeroplanes
— General Aviation

Human Factors

Two HFSS alumni work within rulemaking groups and in the CAGs currently
and were actively involved in the agencies programme of activities in 2020 entitled
‘Restarting the European Aviation system- A Complex System’ in 2020 for the
resumption of operations during Covid. In particular, within the EASA Human
Factors Collaborative Action Group (HF-CAG). This is a transversal group, and
the alumni have played a major role through active involvement in the CAGs

work programme.

The HF-CAGs modus operandi is one where the membership of the CAG
undertake specific tasks involving developing a safety issue within the EASA risk
register for inclusion within the EASA safety management framework where safety
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issues are escalated for inclusion within the European Aviation Safety Plan. Once
a safety issue has reached this status, a range of interventions and actions can be
instigated ranging from safety promotion and education, safety advisories and
directive as well as new or revised regulations.

The presentation will provide two case studies from the HF CAG’s work
programme raised as safety issues and discuss the regulatory and governance
dimensions that were navigated for two ‘safety issues.

— Human Factors and Inspectors
— The degradation of resilient performance and adaptative capacity

What constitutes a safety ‘issue’ is conflicted. (See the figure below)

Degradation of resilient performance of an organisation and/or individual (51-3009)

Organisational resilience is a key factor in successfully and safely managing operations, but there is scant
regulatory guidance on how to apply the concept. Resilience comprises both a system’s ability to withstand
disturbance, challenges and change, and to recover and sustain operations following disturbance, challenges
and change. The positive contribution to safety of every single staff member is the key component of an
organisation’s resilience.

Exploring this ambiguity that exists between the Basic Rule (EU 2018/1139) and
the EASA Safety Risk Management process will be through the institutional
implications and ramifications for governance and regulation in complex
sociotechnical systems.

Particular focus will be placed on:

— regulatory lag and how this is influenced by the interdependence between
ICAO, EASA, EU member states and operational entities.

— how ICAO annexes e.g. Annex 19 (the Strategic relevance of Human Factors
in safety management) shapes practitioners’ operational contexts through
EASA’s policy and how the revised Annex 19 will lead to change

A current example

The EASA Human Factors CAG meets again on June 17" with the Ops and
Training sub group, co-chaired by a Lund alumni meeting the day before. Group
members became aware of an event that occurred at Brussels airport on the 5 of
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February 2026 (AAIU, 2026). This is an example where the two foci can be
explored.

By chance one of the Ops Training sub-group members was on the flight deck of
an aircraft at Brussels from the same aircraft operator. The ensuing discussion
with the crew led to discussions amongst sub-group members who are tasked with
exploring the nature of resilient performance as well as complexity as a candidate
safety issue that EASA should develop and include within the key risks included
in the European Aviation Safety Plan.

As a group we recognise that the operating environment, post Covid is
substantively different. Recognition of this has been the source of meetings to
define the safety issue. Through these discussions extant safety issues in the plan
can be found that can be connected to the event on the 5% of February. However,
will these address the core concerns that the practitioners have around the buffers
and margins that operationally and anecdotally, are under sustained pressure.

To what extent is the operating environment structurally different that regulatory
action is required to preserve safety and resilient performance?

CONCLUSIONS
Is the claim that the regulator is a barrier for safety improvement or interventions
one that reflects actuality?

Our experience is that the claim is not so. Although we may find the structure
and process that EASA follows to be laborious, we also recognise that this is
representative of what James Reason labelled as the ‘regulators unhappy lot’ The
society that the agency serves as well as its political masters demands rigour.

But we also know that the agency recognises resilience and complexity as
increasingly relevant dimensions of everyday operational contexts. The agency is
cognisant of the evolving safety narratives and constructs such as RE and Safety-
IT for example. When we push the agency, it is an open door we are pushing
against. The agency relies upon practitioners in the various groups to lead the
way. An expectation that two Lund alumni have been striving to fulfil.
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EXPLAINING ORGANISATIONAL CHANGE AS A DYNAMIC EVENT

Changes within organisations occur daily. Updates in procedures, the way of
working, the way of communicating etc. These changes might Sbe labelled
“continuous improvements”, but larger, more extensive changes are rarer, at least
within a nuclear organisation. Examples of large changes could be moving a task
from one group to another, introducing a new business area to the organisation,
or re-drawing the organisational chart all-together.

Nuclear is known for its conservative decision making, so when a major change
with a potential to affect safety is planned and later introduced, it is thoroughly
prepared by various activities including cross-functional discussions and
workshops as well as risk assessments and evaluations. One of these assessments is
done from a huMan, Technical and Organisational (MTO) perspective, trying to
evaluate the change’s possible impact on the system and weather the change has
the potential to be implemented successfully. Using Rasmussen’s (1997) dynamic
model in such assessments could help visualise how identified risks might result
in the system migrating towards the boundaries within which the system operates.
When assessing a change in 2024, the use of Rasmussen’s dynamic model to
support the MTO argument turned out to be a success factor, mainly due to the
language Rasmussen provided to understand and explain what is happening
within our organisations, especially going through change.

THE CHANGE

The change, in short, included introducing a process-oriented management
system, complementing the already existing line organisation. It was described as
a matrix organisation where legal responsibility remained at the line managers,
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but the work was to be managed and followed-up according to processes. In
practice, 90+ individual tasks were going to be described and visualised in 20-
something processes. The organisation also intended to change their requirement
management from identifying relevant requirements for each individual task to
instead have various groups interpret requirements based on topics and then
assigning requirements to whatever processes were affected by those requirements.
The change was described in detail in a so called “change report” which provided
the basis for the MTO assessment. In the change report, the following statement
was made: “We are not going to do more, only more together. We are doing the
same thing as we are currently doing, but we are visualising and describing it
differently.” This statement functioned as a stepping board for the argument
presented in the MTO assessment.

THE MTO ASSESSMENT

The MTO assessment was performed in three steps. The first step analysed the
identified risks presented in the change report including mitigating actions. These
risks were assessed and visualised in relation to the boundaries in Rasmussen’s
(1997) dynamic model, essentially trying to identify what risk challenged what
boundary. Mitigating actions were assessed as counter gradients aiming to keep
the system within its boundaries. Due to this analysis being highly subjective and
difficult, the goal was rather to evaluate whether the organisation had a plan in
place for dealing with various scenarios moving forward and if they were prepared
to deal with potential emerging risks.

The second analytical step included identifying additional risks from an MTO
perspective. According to Rasmussen (1997), we navigate within a space shaped
by objectives and constraints when performing daily work, partly supported by
procedures, but there are still room for employees to examine so called degrees of
freedom within that space. The argument for this part of the analysis was based
on the notion that when an organisation introduce change, the objectives and
constraints shaping our work will also change, introducing new degrees of
freedom that need to be examined. The employees will consequently adapt,
finding new ways to perform their work to not overstep their own capacity. Close
after implementing the change, work as done (WAD) might still be close to work
as prescribed (WAP) but that will change alongside with these adaptations. WAD
will slowly migrate from WAP, creating a larger gap between them. This is normal
and expected, but the risk occurs when individual tasks migrate without
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coordination in the process as a whole. If a process contains four separate tasks,
problems might occur if the fourth task assumes the other three are performed
according to the management system (wink to Snook, 2000). This will introduce
variation and possibly resonance (wink to Hollnagel, 2012) into the process
risking the system to cross the boundary of acceptable performance (see Figure 1).

System
boundary

Figure 1. Variation and resonance in a process.

Trying to cope with this, the argument was made that the organisation, because
they would probably not know how this would play out after implementing the
change, should introduce monitoring activities aiming at identifying signals of
migrations, or variation. A spontaneous response to deviating from the
management system is to ask for compliance, but the argument was made for the
need to first assess the situation before putting in place ways of dealing with what
is happening. If the local adaptations resulting in migration in each task
contribute to the process in a positive way, they should become permanent, and
the management system should be updated accordingly. However, if they
introduce increased risk, instead try to mitigate to dampen the variability that the
migration might have created in the system. Understanding that local adaptations,
or examining the degrees of freedom, will happen and that it is something normal
is key, and as Rasmussen (1982) said:

Human variability is an important ingredient in adaptation and learning and the
ability to adapt to peculiarities in system performance and optimize interaction is

68



the very reason for having people in a system. To optimize performance, to
develop smooth and efficient skills, it is very important to have opportunities to
perform trial and error experiments, and human errors can in a way be considered
as unsuccessful experiments with unacceptable consequences (p. 313).

Cognitive strain

1

Prior experience  +

v

Basic knowledge

Figure 2. Mental strategies when faced with difficulties in a task (adapted from Rasmussen, 1990).

The third and last layer of the MTO assessment applied a more holistic view,
adding the system perspective. The system perspective in these kinds of
assessments include evaluating the change together with other initiatives and
activities already ongoing within the organisation. The key question is “What
additional pressure to the system will this change add?” and “Is there room for
this added pressure?” Rasmussen (1990) argued that employees shift their mental
strategy when faced with difficulties in a task, or in this case, something new. For
example, cognitive strain and time spent on the task increase (see Figure 2) due to
lack of previous experience. After a period of time, employees’ experience with the
new management system will increase which will probably decrease cognitive
strain and time spent on figuring out what to do and how to do it. This formed
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the basis for the recommending reducing non-essential activities to give employees
space for increased cognitive strain and time spent on implementing the
upcoming change. Without this adjustment, the pressure on the system would
likely result in the system eventually crossing one of the boundaries, assumably
the boundary of acceptable workload. In an attempt of trying to make this issue
of increased workload even more evident, a combination of the model of mental
strategies and the dynamic model was presented in the MTO assessment (see
Figure 3).

Figure 3. Added workload, challenging the workload boundary.

CONCLUSIONS AND RECOMMENDATIONS

The reasoning behind the statement in the change report identified earlier was
that each individual task will remain the same, so nothing is changing, the
organisation is “just describing it differently”. The argument in the MTO
assessment showed that they are changing the surrounding context of these tasks,
which should be considered a change in these circumstances. They are also
changing the way they follow-up on, and manage the organisation where e.g. the
department heads will have different “hats” as the report described it, depending
on the perspective. Sometimes they will have the hat of a process sponsor while in
other situations they will have the hat of someone legally responsible for a task
included in a process another department head is sponsoring. Adding to this is
the changed structure for their requirement management. Saying the tasks will
remain the same indicate a reductionist view that does not take into consideration
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a wider context or the mechanisms at play in our organisations. But that is why
an MTO assessment is performed, to add an additional perspective for the
organisation to include moving forward.

The conclusion of the MTO assessment was that, yes, the organisation does have
the prerequisites to implement the change in a successful way, if:

— They find ways to release tension on the system as a whole during the
implementation period.

— They put in place ways of identifying migration in individual tasks and
processes and evaluate these in a neutral way.

The reasoning behind this conclusion is that going from managing the
organisation task by task to instead manage processes is a step towards an increased
systems perspective because component reliability does not equal safety at a system
level (wink to Leveson, 2011).
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of HEMS practitioners’ transition to a new
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INTRODUCTION

Healthcare is a complex socio-technical system that relies on human performance
to manage dynamic demands and mitigate the changing face of daily risk
(Hollnagel & Braithwaite, 2019). This is especially true in helicopter emergency
medical services (HEMS). By examining a team managing the implementation of
a new helicopter, this presentation will explore how experienced medical
practitioners promoted safety through an innovative application of knowledge
sharing.

LITERATURE REVIEW

Moving to a new work environment places novel demands on practitioners, often
in unexpected ways. Changes can create new, unfamiliar gaps or change the
character of old, familiar ones so that trusted adaptations are no longer functional
(Cook et al., 2000). In this context, the demands of normal work continue
alongside the various disruptions caused by lack of familiarity with new features
and unanticipated disturbances of mental models. It also involves re-establishing
previously rote patterns that involved very little attention during the dynamic
course of work (e.g., locating essential equipment quickly). Practitioners are
required to direct limited attention to appropriately manage work (Woods et al.,
2010) and this finite attention may be needed to get things to function, impairing
focus on patient condition or the ability to detect critical new data. However,
despite these significant impacts on clinical practice, limited literature exists
guiding this complex and safety critical phenomenon.
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One of the key insights of resilience engineering is that work as imagined (WAI)
and work as done (WAD) are different (Dekker, 2006). This is especially true in a
new environment where components may not function as designed or envisioned,
prompting practitioners to adapt to meet their goals. Adaptations are essential
elements of resilient system performance, although they are not commonly
recognized as an asset and informal solutions to systematic problems are often
unnoticed. Adaptations are difficult to detect, as they are intimately interwoven
into the fabric of normal work and largely unrecognized by outsiders and insiders
alike (Cook et al., 2000). Detecting gap-filling strategies indicates the presence of
both disruptions and unrealized demands on workers (Nemeth et al., 2008).
These insights offer opportunities to better understand actual system
performance, reinforce resilient practice, and ameliorate complex goal conflicts
that are experienced at the sharp end. Organizations can strengthen their ability
to anticipate and monitor changes by investigating the work system to determine
when these strategies are being employed so they are both understood and
supported by design (Rankin et al., 2014). This is not an easy task as the resilient
performance of frontline practitioners is challenging to surface in everyday
operations because expertise hides effort (Hollnagel & Woods, 2006). However,
as Woods & Cook (2002) note, system change opens a rare window into the
otherwise discrete world of practice.

METHODS

A qualitative research approach was used to seek an in-depth understanding of
practitioners in their work domain (Blaxter et al., 2010). Semi-structured
interviews were selected as the primary method of data collection to capture the
experience and meaning of the subjects’ everyday world (Kvale, 1996, p. 70).

Participants were recruited using convenience sampling and included both
practitioners and leaders. Data were collected using four distinct methods: an
initial exercise of fieldwork informed research design whereby the practitioners’
initial orientation was observed; two in-depth interviews were conducted with
each participant, occurring after orientation and three months of operations; and
several sources of document data were collected throughout the study period (i.e.
safety reports, electronic communication). A general inductive approach was used
to iteratively code and systematically analyze the data and themes were derived
(Thomas, 2006).
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KEY FINDINGS

System change: A window with a view

Observing practitioner transition was important because it gave powerful insight
into adaptations as they were being formed. The organization provided one eight-
hour large cohort orientation to the new helicopter where initial discoveries of
WAL:WAD were made. Practitioners then pivoted to small teams for
familiarization flights, where the helicopter was flown to various locations to
observe how components functioned in different conditions (e.g. unprepared
landing zones). As the organization pivoted to official operations, learning and
adaptations amongst the practitioner cohort continued but became more difficult
to identify during the study.

Safety management systems: The tip of the iceberg

In the interviews, leadership participants pointed to the safety management
system (SMS) as a key element of monitoring the work system for vital
information about the new helicopter. By the end of the study, this perspective
did not pair with reality as only eleven SMS reports had been filed. This
underperformance of the SMS is consistent with relevant published evidence that
suggests reporting is impaired by a multitude of factors such as perceived or actual
goals of reporting, lack of feedback leading to a perception of unclear utility, time
constraints, limited trust, hierarchical power relationships, workplace culture,
fear, shame, litigation, and actual or perceived risk of professional censure
(Waring & Bishop, 2020; Bab-Akbari et al., 2006). Despite this stark reality,
many organizations hope (or believe) that reporting systems will capture an
accurate image of safety in daily operations. However, Dekker (2014) suggests
that in an already safe system and outside of an accident, bigger failure brews “not
in the occasional incident, but in people’s daily, normal work with all the little
hiccups and adjustments that do not get formally reported” (p. 140). What is
regarded as a routine non-event by a practitioner might be a source of critical
information that could raise caution regarding brittle conditions. Detecting these
relationships is essential in safety critical work, as it can signal whether capacity
remains to compensate even though no direct indicators of failure have occurred
(Woods & Cook, 2006).
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The virtual watercooler

Knowledge sharing among the practitioner network was shown to be a key insight
into system performance. Practitioners spoke frequently of highly useful
exchanges with colleagues during opportunities of convenience, continuing their
learning about the new work environment. Peer-to-peer sharing is a specific, high-
sensitivity, and informal social custom for many, though its place within the
system is entrenched in the everyday world of practice. This type of ‘watercooler
banter’ is both a ubiquitous and elusive form of system information. Although it
contains some of the most nuanced information about WAD, it is rarely
detectable, traceable, or sustainably accessible in a larger sense as it is typically
confined to the tight network of the sharp end.

The communication platform Slack became a critical tool for knowledge sharing.
As the transition to the new environment progressed, the ongoing need for model
updating created a significant requirement for a virtual mode of learning
distribution to the larger cohort. Practitioners were able to continue problem
solving through this new platform. The serendipity inherent in this shift was that
the previously impervious ‘watercooler’ was suddenly made virtual for the first
time, making this type of information visible, traceable, and sharable within the
cohort. During the study period, Slack offered some of the highest-sensitivity and
high-traceability learning. This was otherwise very difficult to obtain, even
through in-depth interviews.

Both ‘watercooler’ and Slack conversation facilitated learning and adaptations
despite the siloes created by small-group activities and the shift to normal
operations. Practitioners’ ongoing efforts to understand the new face of normal
work became both an active and passive pursuit, consistent with how Woods et
al. (2010) described that practitioners use experience to revise models whether by
deliberately experimenting or passively following the behaviour of the device over
time and making inferences of its function. As new discoveries, successes, and
failed attempts were in ample supply in casual banter and on Slack, learning was
able to occur on a continual basis through either direct experience or hearing
about someone else’s.

Slack offered an alternative to the formal reporting system that reduced some of
the barriers described in the literature. The peer-to-peer nature of the information
exchange lent itself to a socially motivated and informal teamwork setting. This
also avoided the nuance of categorizing information as a ‘patient safety issue’,
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making it more likely to surface in a detectable way. By the end of the study, Slack
contained 44 entries (excluding thread responses). It may be the case that
alleviating the need to label the information as safety-related may in and of itself
improve access to it. System information contained in Slack did not yet have a
formally established role outside of the peer network leaving a significantly
untapped resource of system information. This served as both blessing and curse.
Part of what made Slack so useful to practitioners was its informal, peer-led,
unbureaucratic, and casual characteristics. Attempting to formalize it could
jeopardize its very essence. However, its lack of formalized articulation with the
broader organization at the time led to confusion in some practitioners about
where sharing information was most relevant.

CONCLUSION

Transitioning to new clinical environments is a complex process that opens a
unique window into the world of practice. Observing the transition can highlight
key learnings and anticipated adaptations, but finding meaningful ways to
transmit this information in a complex system remains underspecified in literature
and a significant challenge for organizations. From this study, an imperative
future direction of research emerged: to identify and develop structures that
provide meaningful ways to capture high-fidelity exchanges with context needed
to gain insight into practice, that balances the need to access information with
respecting the essence of what makes information sharing meaningful to workers.
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INTRODUCTION

Recreational and technical diving has a persistent safety problem that a
compliance-focused approach has not changed. The primary response to serious
incidents remains individual attribution: the diver was inexperienced,
complacent, or broke the rules. These explanations sound valid, and importantly
for some, they require nothing of the wider system. Unfortunately, they also leave
other divers facing the same conditions, because the conditions were never
examined. Addressing this requires a systemic intervention: one that operates
simultaneously across training content, instructor development, organisational
culture, investigation methodology, and the structural incentives that shape how
the industry behaves.

This article traces the intellectual foundation for this revised approach, and the
practical work it supports. The foundations were laid during the MSc in Human
Factors and System Safety (HFSS), when applying a revised toolset changed the
author’s perspective and made the real shape of the problem visible. That shift
revealed the need to look further up and out.

A MINDSET BEFORE A METHODOLOGY

Before Lund, the author had operational experience in military aviation and sports
diving, and some academic safety perspectives going beyond the normal paradigm
of ‘last to touch it’. However, the MSc adjusted the lens to focus on a different
level. What the programme offered — through Dekker (2014), Hollnagel (2014),
Rasmussen (1997), Vaughan (1996), and many more — was not just a set of tools
but a new view of looking all the way from ‘sharp end’ to the ‘blunt end’
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(recognising everyone is at a ‘sharp end’, even those at the top of the organisation.)
Moving beyond individual failure to structured systemic and cultural conditions,
and from compliance to capacity and resilient performance. The move from
blame to learning was already recognised as essential, but there was
acknowledgement that blame does have value; just not for organisational learning.
Fundamentally, the programme refined the questions that needed to be asked.

This reorientation was and is critical. Without it, the normal (and cultural)
response to a diving fatality is to identify the ‘error’, blame the ‘bad apple’, and
occasionally update the standard. However, when the perspective moves, the
response becomes “What in the system — the training architecture, the
organisational incentives, the cultural norms, the equipment design, the team dynamics
— created the conditions under which a ‘normal’ person made the decisions they did?”
The first approach has been the norm within the diving industry since the
1960s/70s. The second one is what actually changes outcomes.

The research operationalised these perspectives empirically, examining the
systemic factors that inhibit context-rich storytelling following adverse events, as
experienced by 676 divers from five communities of practice. The central finding
was that context is not just background noise in incident learning; it is the signal.
When incident accounts are reduced to a simple causal chain focusing on
temporal and physical proximity, the local rationality of those involved becomes
invisible (Dekker, 2014). Practitioners are not necessarily reluctant to share
stories; what the data showed was that individuals, especially instructors, are
rationally routing stories away from channels they have correctly identified as non-
functional. This is a structural issue, not individual failures of courage.

THE SYSTEM THAT NEEDS TO CHANGE

Diving is a complex socio-technical system. Once that is acknowledged by key
stakeholders, it changes what interventions can be considered viable. While
Rasmussen (1997) showed that accident ‘causation’ is distributed across multiple
layers within the system, and that risk management must engage across all of
them, the diving industry's training architecture is not designed this way. Built on
a franchise model in which agencies develop standards and licence instructors to
deliver them, it is optimised for throughput and skill demonstration rather than
for developing human performance and organisational learning.
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The standards layer reinforces this paradigm. The bodies that produce recreational
diving standards (RSTC, WRSTC, RTC, and ISO working groups) are composed
of the agencies and manufacturers whose products and courses are then assessed
against those same standards; an example of regulatory capture. One form is
cultural capture (Kwak, 2014), where the regulator and the regulated are not in a
corrupt arrangement, rather they share the same beliefs, experiences, and blind
spots. Compliance with the standard then functions, in legal practice, as a defence
rather than a guarantee of safety, what Rae et al. (2018) call safety clutter. Liability
dissipates upward into a structure with no individual decision-maker accountable
for outcomes, and organisational learning is absent (Beck, 1992; Baker et al,,
2023).

The cultural and organisational layers compound both. Strong norms of self-
reliance and individual accountability sit comfortably with a blame-oriented
response to adverse events. A further compounding problem is that agencies and
dive centres exist within legal environments that actively discourage honest
disclosure: the research found that perceived fear of organisational consequences
substantially exceeds fear of peer judgement across all communities surveyed.
Organisations perceived as fear-driven cannot function as safe recipients of honest
disclosure (Edmondson, 2018). These are interdependent and reinforcing features
of the same system, and addressing one element in isolation leaves the others intact
or potentially makes things worse; a wicked problem (Rittel & Webber, 1973).

WORKING ACROSS THE SYSTEM

At the individual and team level, the Human Factors in Diving programmes &
resources (https://www.thehumandiver.com) and the book Under Pressure (Lock,
2019) build a shared language for the cognitive and social dimensions of
performance, translating concepts from the non-technical skills literature (Flin,
O’Connor & Mearns, 2002), the Lund curriculum, psychological safety
(Edmondson, 2018), local rationality and just culture (Dekker, 2012), Work-as-
Imagined versus Work-as-Done (Hollnagel, 2014), into diving-based scenarios
that make them operationally legible. There has been some shift around these
topics in the periphery of diving education, however, the major training agencies
have commercial and identity-based reasons for not adopting such programmes.

At the investigation and learning level, LEODSI (Learning from Emergent
Outcomes in Diving Systems and Interactions) provides a structured
methodology for understanding how outcomes emerge from systems rather than
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from individuals. Its analytical framework PETTEOT, drawing on the SEIPS
work system model (Carayon et al., 2006) and Joint Cognitive Systems thinking
(Hollnagel & Woods, 2005), examines the interaction of Persons, Environment,
Tasks, Tools and Technology, External Influences, Organisation, and Time across
any diving outcome. The Learning from Emergent Outcomes course applies
LEODSI through contextually rich case studies and the interaction of elements
within (The Human Diver, 2026).

At the community and regulatory level, the social media fora, online “The Human
Diver’ community and Human Factors in Diving Conference creates cross-
community space in which systemic thinking can develop and flourish. The 2026
version of the CSA Z275.2 Canadian Occupational Diving Standards, which
includes HF requirements for the first time (globally), represents the structural
intervention needed: when HF capability is mandated in regulation, the incentives
shift from altruism to compliance. However, such compliance can provide
“stabilising scaffolding” (Mair et al., 2016, p. 2032) that helps support the needed
cultures as they develop.

RECOGNISING THE STRUCTURAL CONSTRAINTS

The thesis research adds a finding that highlights even more challenges.
Developing improved knowledge around HF should raise the bar around
performance, improved safety outcomes, and reports with higher levels of context.
However, the data indicates that those who have completed structured HF
training appear to have a more accurate threat assessment of blame and judgement
because they recognise that without the institutional conditions, honest disclosure
is not safe. The assumption that individual literacy drives cultural change, which
drives organisational change, may run in the wrong direction in the diving
domain.

Part of the reason is structural. Lundberg et al. (2009) showed that investigation
models determine what counts as a finding; What-You-Look-For-Is-What-You-
Find. If the model assumes accidents are caused by individuals failing to follow
procedures, investigations will find individuals who failed to follow procedures.
The standard that authorised the procedure, the body that wrote it, and the
commercial assumptions embedded in both, sit safely outside the frame. Each
accident becomes a confirmation that the system is sound and that one person,
on one day, fell short of it; insulating the standards architecture from the pressure
to change.
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The resistance to applying external knowledge compounds this. Amalberti (2001)
documented how industries with strong professional identities resist safety science
from neighbouring fields, because accepting that aviation or healthcare has
something to teach is to accept that the existing standards position was
incomplete. This could explain why the literature on human factors in diving has
not landed despite being available for two decades; not ignorance, but a rational
response to a perceived threat to professional legitimacy.

The comparison with sports parachuting provides an evidenced role model in
terms of a ‘system’. The United States Parachute Association recorded nine
fatalities from 3.88 million jumps in 2024, a record low since records began in
1961, at a fatality index of 0.23 per 100,000 jumps (USPA, 2025). In 1961 the
rate was 14.4 per 100,000 jumps. That reduction was not achieved directly
through compliance, rather it happened by building a stable, public learning
infrastructure. This infrastructure meant that practitioners could observe that
disclosed information generated learning and institutional response. When that
relationship exists, the rational basis for withholding stories from the
organisational channel diminishes. Diving has not built the educational and
organisational infrastructures, and until it does, individual reporting interventions
will produce limited traction.

CONCLUSION: WHAT TWENTY YEARS OF HFSS HAS MADE POSSIBLE FOR
DIVING

The HFSS MSc at Lund provided the epistemic foundation for this: the
inclination and drive to ask systemic questions even when individual explanations
are easier, more comfortable, and what the industry expects. Cultures and safety
emerge from the conditions in which action takes place (Rasmussen, 1997).
Twenty years of HFSS has produced practitioners capable of taking that
disposition into domains where safety science has not previously had a foothold,
sustaining it against the resistance that systemic change always encounters. In
diving, the work is not finished. But the foundation that makes it possible owes a
genuine debt to what Lund has built.
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INTRODUCTION

Biomedical laboratories support diverse functions including human and animal
health diagnostics, research, biomanufacturing, and biorepositories. Because these
facilities routinely handle infectious agents and toxins, laboratory personnel face
occupational exposure risks. Biosafety aims to prevent harm from accidental
exposure to hazardous biological materials, protecting workers, their families, and
the wider community. In parallel, biosecurity seeks to prevent unauthorised access
to, possession of, or intentional misuse of these materials. Together, biosafety and
biosecurity fall under biorisk, typically managed through a biorisk management
system (BMS) built around hazard identification, risk assessment, risk mitigation,
and performance monitoring (International Organization for Standardization,
2019; World Health Organization, 2020).

In practice, BMS implementation relies heavily on safety standard operating
procedures (SOPs), which reflect work-as-imagined (WAI). However, as in many
high-risk industries, procedures are not always followed exactly, resulting in work-
as-done (WAD). With experience, workers develop practical adaptations based on
tacit knowledge and must often balance safety expectations with productivity
pressures. Yet SOPs are frequently written with limited input from frontline
laboratory staff, and deviations, whether beneficial or harmful, and are rarely
discussed openly. Compounding this, incident and near-miss reporting may be
suppressed by fear of blame and reprisal.
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This study focuses on two underdeveloped areas in biorisk management:

1. WAI vs WAD: Recognising that gaps between written safety SOPs and
real-world practice are inevitable, and examining how these gaps arise and
can be managed without sacrificing safety or productivity. (This study
examined safery SOPs, not scientific work protocols.)

2. Incident reporting and just culture: Exploring laboratory incident
reporting practices and drawing lessons from aviation’s comparatively
mature just culture (Geraghty, 2025) framework, with consideration of
how similar principles might be adapted for biomedical laboratory
settings.

MATERIALS AND METHODS

Study design and recruitment

A convenience sample of 20 participants was recruited from the author’s
professional network via email or WhatsApp. Fifteen participants worked in
biomedical laboratories and five were from the commercial aviation sector. All
biomedical participants worked in biosafety level 2 (BSL-2) laboratories,
representing low-to-moderate risk settings. The vast majority of biomedical
laboratories fall in this category. Participants provided verbal consent prior to a
one-time virtual interview lasting 45-60 minutes. No confidential personal or
organisational identifiers are included.

Ethics and data handling
Ethics approval was obtained from the Parkway Independent Ethics Committee
(Reference: PIEC/2024/52).

Interview topics
Biomedical laboratory participants were asked about:

— Demographics

Safety SOP development and perceived usefulness

Reasons for deviating from SOPs
— Communication channels

Learning from incidents and accidents
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Aviation participants were asked about just culture and reporting systems,
including:

Reducing fear of blame and encouraging reporting
— Organisational actions following reports

Motivations and cultural supports for reporting
— Clarity and communication of blame-free principles

Balancing learning and accountability; supporting reporters
RESULTS

Participant demographics

The biomedical group (n=15) comprised seven laboratory heads, five laboratory
workers, and three postdoctoral fellows, with an average of 14 years of experience.
The aviation group (n=5) comprised three airline captains, one air traffic
controller, and one regulatory air traffic control manager, averaging 20 years of
experience.

WAI vs WAD in biomedical laboratories

Participants described scientific work instructions (for diagnostic or research
procedures) as typically derived from online sources, kit inserts, or prior
experience. By contrast, safety SOPs were usually developed at institutional (six
participants) or departmental (nine participants) levels, often with limited
frontline staff input.

All biomedical participants reported performing “mental risk assessments” and
deviating from SOP steps when they felt the requirements were not proportionate
to perceived risk. The reasons for deviating were time pressure, convenience, not
perceived as needed and experience.
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Figure 1: Reasons for gaps between WAI and WAD

T P ion pi

= Convenience

= Step not commensurate with risk

= Experience/familiarity

Procedures with little or no WAI-WAD gap
Participants reported strict compliance for tasks perceived as high risk, including:

Working in biosafety cabinets (BSCs) for infectious materials

Handling viral stocks

Maintaining biological material inventories
— Waste management

— Sharps disposal

Procedures with notable WAI-WAD gaps
Personal protective equipment (PPE)

— Minimum PPE (lab coat, gloves, covered shoes) was consistently followed.

— Additional PPE (e.g., safety glasses, surgical masks) was sometimes omitted
or worn incorrectly due to discomfort, despite being required in some
laboratories.

— Participants reported attempting to revise requirements based on risk
assessment and international practice; however, safety committee did not
accept these requests, leaving persistent WAI-WAD gaps.
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One laboratory required N95 respirators in a BSL-2 setting. A supervisory
participant described reduced compliance (improper fitting) when staff perceived
hazards (e.g., E. coli and other risk group 2 pathogens) as low, contrasted with
higher compliance in BSL-3 environments.

Disinfectant contact time

A common mismatch involved disinfectant contact time: one laboratory’s SOP
required a one-hour contact time, while product guidance and common practice
suggested 10 minutes. This was inconvenient and the workers appealed to the
biosafety committee, but it was not changed to the lower contact time. The
participant accepted that this was a step that was often not followed, and this
remained a gap between WAI and WAD.

Incident reporting practices in biomedical laboratories

Incident and near-miss reporting varied widely. In three laboratories where
workers were consulted during SOP development, reporting was more actively
encouraged. Among the remaining participants, most said that they would
disclose only serious incidents; several stated that reporting had previously resulted
in blame, discouraging future reporting. One laboratory reported having no
formal written SOPs or system for incident reporting. Participants’ mentioned
fear of reprimand and the influence of supervisor attitudes on the reporting

culture.

Learning and skills acquisition

Participants identified informal learning from senior colleagues as the primary
method of skills acquisition, alongside learning from accidents and incidents
observed in others.

Just Culture in Aviation (Findings from Aviation Participants)
Aviation participants’ responses were clustered into five themes:

1. Just culture embedded in regulation and safety management systems
(SMS). Participants linked reporting improvements to legal protections
and the formalisation of SMS frameworks, emphasising learning value
over punishment and highlighting alignment among reporters,
organisations, authorities, and insurers.
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2. Mindset and learning orientation. Participants described reporting as
normalised and valuable not only for safety but also for operational
efficiency. They stressed frontline involvement in investigations to
reinforce that reporting is not a “witch hunt.”

3. Trust as a prerequisite. Trust was described as essential and fragile.
Participants noted that perceived breaches of protection, particularly
when external prosecution was a threat, can abruptly suppress reporting.
They emphasised the need for consultation with employee representatives
and clear confidence that acceptable errors will not lead to blame.

4. Clear thresholds for reportability and severity. Participants described
structured guidance (e.g., International Civil Aviation Organization
(2016) Annex 13 listing of reportable topics) and a tendency to report
conservatively when uncertain.

5. Reporting process and use of data. Aviation participants described high
reporting volume, systematic analysis by dedicated teams, de-
identification prior to broader sharing, and feedback loops through
training. They also discussed the use of aggregated databases to inform
evidence-based training, including competency-focused approaches used
in simulator programmes, enabled by robust data systems.

DISCUSSION

Findings suggest that laboratory workers routinely adapt SOPs through informal
“mental risk assessments,” omitting steps perceived as disproportionate to risk.
The same informal reasoning appears to shape which safety events are reported,
contributing to low incident and near-miss reporting, primarily driven by fear of
blame and reprisal.

These findings indicate that laboratory personnel use their “degrees of freedom”
to manage competing demands of safety and productivity. Managing this
variability may require stronger two-way communication and more interactive
safety training approaches. One potential direction is a hybrid model combining:

— Non-negotiable, rule-based requirements for clearly high-risk activities, and
— Risk-assessment-based flexibility that acknowledges tacit knowledge and
evolving work conditions.
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While these concepts are well established in other safety-critical domains, they
remain relatively new in biorisk management and may offer a pathway to more
practical and resilient risk control.

Adapting aviation practices should be done cautiously. Aviation operates in highly
standardised and instrumented environments, whereas biomedical laboratories
vary substantially by pathogen, workflow, equipment, layout, and staffing. Over-
standardisation in laboratory settings could introduce new risks. Nonetheless, core
principles of just culture, psychological safety, learning orientation, fair
accountability, and robust confidentiality, are definitely transferable.

A further transferable concept is shifting emphasis from isolated investigations of
individual cases toward aggregated learning, including trend analysis, bulletins,
and training informed by de-identified reporting datasets. For biorisk
management, an early goal may be building organisation-level reporting databases
and learning mechanisms, with potential progression toward national systems as
capability and trust mature. Independent or neutral bodies may also help sustain
cultural change.

Across both sectors, trust emerged as foundational. Participants underscored that
trust cannot be “written into” SOPs and that just culture fails if staff believe
acceptable errors will be used against them. Practical early steps for biomedical
laboratories may include:

— Co-developing a locally meaningful definition of just culture with frontline
staff and key stakeholders.

— Implementing simple reporting mechanisms supported by trained review
teams focused on systems learning.

— Sharing de-identified lessons learned to normalise reporting and reinforce
collective improvement.

— Clearly communicating and consistently demonstrating that genuine
mistakes can be reported without fear of reprisal.

FUTURE WORK

A larger follow-on study is planned using a questionnaire-based approach to assess
enablers, barriers, and perceived benefits of blame-free incident reporting among
biomedical laboratory workers.
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From the middle of the last decade, a movement in the search for new approaches
to safety, risk management and accident prevention in O&G activities in Brazil
began to be incubated at Libra Consortium (“Consortium”), an integrated ultra-
deepwater oil exploration and production project operated by Petrobras, the
Brazilian state-owned major oil company, together with the Anglo-Dutch Shell
and the French Total, as well as the Chinese giants CNPC and CNOOC.

THE DAWN OF HUMAN FACTORS IN THE OIL AND GAS INDUSTRY IN
BRAZIL

In 2014, the Consortium was established to develop one of the world’s most
significant (and mediatic) ultra-deepwater projects 200km off the coast of Rio de
Janeiro state at the Brazilian pre-salt area.

In the following years, dozens of wells were expected to be drilled, completed, and
connected to production platforms located at water depths of around 2,100m.
The project represented an immense enterprise from any perspective, either
financial or operational. Developing and operating an oil field of this size costs
billions of dollars and exposes millions of human-hours to one of the most
hazardous working environments in the world.

Fortunately, from the very beginning, the Consortium recognized that this project
should be carried out under the highest safety and operational standards, well
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above those currently practiced by the industry. It would require a massive effort
to bring nothing less than excellence to be a successful undertaking.

Due to its magnitude, this giant project required something new and innovative,
a different repertoire of knowledge, to succeed in both safety and operational
excellence — a repertoire very few people in the O&G industry possess at the time.
After joining the project in 2015, I returned to Brazil after eleven years working
abroad, leading several deepwater projects, to add my international experience to
help develop a different approach to safety. I quickly became aware of the gap
between the scale of this challenge and my available repertoire in safety science,
particularly in human factors and systems safety. Therefore, my decision to join
Lund’s Master's Program in Human Factors and Systems Safety by the end of
2017 was quite a logical move.

In parallel, such demand for the introduction of new perspectives on how to
approach both safety and operational excellence opened a window of opportunity
for a group of researchers in the field of Human Factors at the Pontifical Catholic
University of Rio Grande Sul (“PUCRS”), with connections with Lund
University’s master's program, to join such a huge effort. A research project was
then established under the Consortium's sponsorship. Led by Professor Eder
Henrigson, this five-year research project — from 2017 to 2021 — brought together
more than 40 researchers from the most diverse areas of human knowledge, from
sociology and psychology to aeronautics and engineering, taking us on a journey
through the different schools of thought in Human Factors (see Giugliani et al.,
2019). This project has produced several very significant spin-offs, such as the
development of a center for human factors studies — the HFACTOR — at PUCRS
and, in 2022, the inauguration of the first graduating program in Human Factors
and Operational Safety, where Eder and I have the privilege to co-coordinate. An
eighteen-month program is now in its fifth class.

Initially, though, the application of the new concepts and principles of Human
Factors was confined to the operations conducted by the Libra project. At the
time, such innovative concepts were quite difficult for the current leadership to
digest, resulting in a strong resistance to the new approach, especially to the socio-
technical view proposed by Human Factors, which challenged many of the
traditional concepts that underpin most safety management systems adopted
worldwide, which see people as a problem to control, rather than the solution to
the real problems arising from the daily dilemmas workers have to cope with to
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get the job done (Dekker, 2014a). After all, as I mentioned in my Master’s Thesis
(Bruno, 2020a), “such complexity requires the oil worker a great deal of
adaptation and skilled human intervention to keep operations running efficiently
and safely. However, indications show that even after Macondo in 2010, the Oil
& Gas industry still believes that safe behavior programs are the best approach to
safety, inhibiting workers from locally adapting to normal variability and closing
the gap between the work as imagined and the work as done. For the industry,
such adaptations were not only unacceptable but also equal to violations, subject
to disciplinary measures. Therefore, meaningful safety interventions are designed
to control the behavior of people at the front line by enforcing strict compliance
with rules and regulations. Likewise, safety performance is measured by the
number of incidents, mainly personal accidents (e.g., injury rates), since the
industry believes that preventing minor high-frequency incidents will also predict
and prevent major catastrophic events.”

Therefore, from the beginning of the project, it was realized that it would be very
important to develop more collaborative approaches that would provoke
significant reflection on the limits of the traditional approach to safety and its
ability to take us to a much higher level in terms of safety and operational
excellence. But how? A window of opportunity arose at the end of 2018, after
almost two years of the research project with PUCRS and almost one year of my
master's degree studies in Lund, when the drilling contractor hired by the
Consortium, and which has served as a laboratory since 2015 for the
incorporation of the various concepts and principles of Human Factors, lost the
bid for the renewal of the contract and, therefore, it should be replaced at the end
of 2019. Heat debates over how we could lose the huge effort invested over the
last four years in building what we have achieved so far in Libra (see Bruno,
2020b). And how would we convey the Human Factor message to the new
contractor before they join the project to mitigate such potential losses? At the
time, coincidentally, Prof. Eder and I were at Petrobras headquarters in Rio for a
project follow-up meeting and to begin discussions about my research for my
Master’s thesis (Eder had recently been assigned as my supervisor). What came
next was amazing: we decided to develop a basic agenda for what we later called a
Human Factors Laboratory for the Leadership. In two-day intense debates and
discussions, top leaders would be able to get in touch with the concepts of Human
Factors at the same time they could compare the distinctive approaches posed by
the traditional view, or Dekker’s “old view” (Dekker, 2014b), and a more systemic
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approach (the “new view”). In the end, as a takeaway, leaders were encouraged to
select among all the different practices as discussed and presented during the Lab,
which ones they should STOP DOING, KEEP DOING, and START DOING
in order to commence moving towards a much more reliable system. First Lab
with the board and main leaders was then conducted at the new drilling
contractor’s headquarters in Houston, TX, in March 2019. From that moment
on, Human Factors finally left the Libra Project boundaries and began spreading
as good news throughout Petrobras, at first, and quickly to the entire Brazilian
O&G industry.

THE FUTURE OF HUMAN FACTORS IN THE OIL AND GAS INDUSTRY IN
BRAZIL

So, over the last five years, the Brazilian O&G industry has experienced an
unprecedented expansion of Human Factors journeys, marked by the entry of
new companies into the field, the proliferation of consultancies, the opening of
graduate programs, and investment in training professionals through courses
abroad. This growth, although posing a positive perspective, is catalyzing the
boarding of a variety of different traditions and schools of thought, configuring a
vibrant though heterogeneous landscape that has yielded a kaleidoscope of
practices, discourses, and interpretations that, on the other hand, remain
somewhat diffuse regarding the field of science we call Human Factors. In this
sense, and recognizing Human Factors as a broad interdisciplinary field of science,
not all of these distinctive approaches recognize the role of multiple socio-
technical layers for the organization of safety and its contribution to accidents,
resulting in different approaches, some quite opposite to each other, on the way
human error is treated and the comprehension of the sociotechnical organization
of work. This apparent conceptual confusion might not be perceived by the O&G
organizations but may undermine industry efforts to develop a Human Factors
agenda for the O&G sector in Brazil to improve safety and operational
performance.

Where have we really arrived, and where do we want to go? The analysis indicates
that although progress is significant, unequal appropriations, conceptual
fragmentation, and normative narratives that stress the transformative potential
of Human Factors still prevail. Such inequalities come, for instance, from the local
regulator, whose approach reduces the much broader field of Human Factors to a
narrower Human Reliability Analysis, or from O&G players just surfacing the
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subject by taking minor adjustments on their current practices to make them
somewhat resemble Human Factors philosophy. It is undeniable that a recent
growing movement discussing the importance of a human factors approach to
improving safety in the highly complex systems in which the industry operates.
But which safety models and paradigms continue to influence the current O&G
organizations’ approach, especially their leadership? How, actually, O&G leaders
perceive and sponsor the adoption of a Human Factors agenda. For instance,
evidence of the effects of safety as bureaucratic accountability and its consequences
is yet widely observed across the organizations we encounter. Even among the
Human Factors Journeys pioneers, there are many powerful leaders still
advocating the importance of disciplinary measures as a fundamental part of a
learning process or counting days without accidents as evidence of safety.

This article thus proposes a collective call to reposition the Human Factors
Journeys not as another passing fad, but as a strategic project to build a socio-
technical transformation agenda in Brazil.
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INTRODUCTION

In July 2025, the French Bureau d’Enquétes et d’Analyses pour la sécuritié¢ de
Iaviation civile (BEA) published an interim report into three incidents involving
Airbus A320 and A321 NEOs. The precise title of the interim report reads as

follows:

Unavailability of transponder unavailability of ACAS, difficulties with, or loss of
radiocommunication and datalink, degraded approach and landing capabilities,
dangerous loss of separation (BEA, 2025, p.23

The BEA report includes the following statement in section 6 Safety Issues: These
three incidents and in particular that involving PH-YHC, show that the
appearance of this failure and its management in real time can compromise all the
safety barriers designed to prevent a mid-air collision. (BEA, 2025a, p.23).
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The agency opined that ‘Due to the nature of the failure, it is likely that there will
be another incident before the entire fleet is retrofitted’ (BEA, 2025a, p23). Safety
interventions to address the issue were certified by the agency in December 2024.
However, retrofitting the A320/321 NEO fleet was not expected to take place
until the end of 2026.

How can such a situation, which the interim report acknowledges that there are at
least ten other events that the BEA are unaware of, potentially more, be
accommodated within the regulatory framework and safety management provisions?
What could be a proportionate response be in this particular set of events?

One question posited is ‘what do these events mean for ‘safety’ and ‘safety
management in complex sociotechnical systems today? Seemingly, the mechanisms
that facilitate communications, navigation and surveillance and air traffic
management systems (CNS/ATM) in the provision of an operational service can be
fundamentally disrupted. To the point of being nugatory. Designed to functional
requirements, that support specific safety and performance goals for both airborne
and ground-based elements, the ‘systems’ functional capabilities were degraded such
that two losses of separation occurred where crews were unaware of the proximity
of conflicting traffic.

The events and subsequent response from the agency in the three episodes piqued
professional interest in five HFSS alumni. Two HFSS alumni flew with an airline
involved in two of the events, knowing two of the crews personally.

This abstract ponders the reality of safety and safety management in aviation in
2026.

REGULATORY RESPONSE(S)

An immediate intervention that a regulatory body can implement is an
‘Airworthiness Directive’. EASA cites an Airworthiness Directive as: ‘A document
issued or adopted by the Agency which mandates actions to be performed on an
aircraft to restore an acceptable level of safety, when evidence shows that the safety
level of this aircraft may otherwise be compromised’ (EASA, 2026). The
International Civil Aviation Organisation (ICAO), the global aviation body, lays
down the protocols for the administration of airworthiness directives globally.

The response from the agency too the three events was published as an
Airworthiness Directive --AS2025-0037 12* February 2025 (EASA, 2025). This

101



airworthiness directive was replaced in May 2025, effective 4* June 2025 by AD-
2015-0118 as a consequence of subsequent Airbus instructions to upgrade
DRAIMS to software 14.3 standard. This directive was revised as a result of
‘comments received’ as AD-2025-0118R1 with an effective date of the 22" July
2025.

October 2025 saw a further regulatory response. EASA published Safety
Information Bulletin 2025-08: Failure of the Digital Radio and Audio Integrated
Management System on the Airbus A320 NEO and A330 Family Aeroplanes (EASA,
2025b). This bulletin provided a justification for the actions that Air Navigation
Service Providers were ‘advised’ to act as a mitigation for the failure of the Digital
Radio and Audio Integrated Management System (DRAIMS) on the Airbus A320
NEO and A330 family aeroplanes included the following statement:

These incidents have been attributed to a failure of the Digital Radio and Audio
Integrated Management System (DRAIMS) on the Airbus A320 NEO and A330
family aeroplanes. During these events, the crew was aware of what was happening
but was partially or totally unable to communicate it. Air Traffic Control (ATC),
receiving none or only partial information, was unable to implement clear and
unambiguous actions to maintain safety. (EASA, 2025, pg. 2)

The bulletin ‘advised” ANSPs to prepare for the reoccurrence of such events until
the end of 2026.

THE LIMITS OF SAFETY - QUESTIONS?

The BEA emphasised the high likelihood of reoccurrence in its interim report and
that there were at least ten other occurrences that had been reported but not
investigated. Anecdotally, a number of Air Navigation Service Providers impacted
by EASA SIB 2025-08 were unaware its provisions in December 2025. These
organisations i.e. ANSPs conduct incident investigation into occurrences.

The EASA Safety Management processes include a Network of Analysts drawn
from the national level and NCAs. Was this structural element of EASA’s safety
management processes excluded from the agency’s deliberations in its response to
the events? In particular the EASA Network of Analysts who work with the
agency in the analysis of safety data?

The implications of this for safety management are profound it can be argued.
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The agencies proposition that it is likely that there will be other incidents,
potentially extending from October 2025 until December 2026, raises questions
about how safety management and the regulatory governance of complex adaptive
sociotechnical systems has evolved. A system state where the fundamental basis
and assumptions for ‘control’ can be signally undermine. Where reporting systems
are found to be limited as a source of knowledge and frequency of occurrence of
these events and where operations are expected to continue, unabated, knowingly
accepting an emergent risk continues to operate without any constraints on
limiting the exposure to the consequences.

Is this an example of an inappropriate reliance upon the human system as an
‘intelligent adaptive system’ (Branlat and Woods, 2010, p. 27) as a source of
adaptation - but half-hearted? Or can this be construed as an acceptable
mitigation to the structural limitations of regulatory philosophy and governance
at the macro and micro levels of a complex adaptive sociotechnical system that
has an outdated model of the system itself and the reality of the nature of
adaptations that sustain the operation of the European wide aviation network?

EXPLORING THE EVENTS

The group of alumni realised that they were well placed to explore and research
these events through a research design that could leverage access to a number of
those involved directly. Pilots from the two airlines involved, as well as airline
incident investigators working with the events. ATCOs from all the ACCs
involved could be approached for interview through professional staff
organisations.

Process tracing maps have been produced for two of the three events at the time
of writing. It is apparent from these that the flight deck crew and the ATM team
were confronted with an insidious failure that made diagnosis challenging. To
the extent that potentially a stable state for the aircraft was achieved only for it to
change again. In ATM, ATCOs found that there were surveillance limitations
that could not be managed because communications were not available. Not
having access to primary radar sources in the Upper Information Region meant
alternatives were needed, either through military ATC or Air Defence units, and
in one instance, Flightradar 24. However, inconsistencies in the latter both
confused as well as proved to be inaccurate. A serious, event involving a failure of
an aircraft transponder occurred on the 21% of July 2023 (BEA, 2025). The
aircraft types were not Airbus aircraft. Similar too two of the Airbus NEO events
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military radar capabilities provided positional and other state vector data which
enabled a degree of surveillance to be undertaken

It should be emphasised that two losses of separation involving Airbus NEO’s
occurred where crews were unaware of the presence or proximity of conflicting
traffic. This was broadly the case in the earlier event.

CONCLUSIONS

The aviation system is contingent upon air traffic services fulfilling its objectives.
The first of which is to prevent collisions between aircraft (EASA, SERA.7001).
These events give rise to the need for a wider exploration of the assumptions that
are made around the safety of service provision. Many of these assumptions have
been instrumental in the safety performance achieved to date.

Have we reached the limits of safety?

As a group, we will pursue this question through a research study eliciting
knowledge form different stakeholders” experiences in each of the three events.
Concerns about undertaking interviews whilst the BEA investigation was still
underway have delayed commencing the research. These have been resolved. The
findings of the research will be submitted for publication in a peer reviewed
journal.

APPENDIX - RESEARCH DESIGN
The research design constructed for the research is described below:

— Step 1: With the three process tracing maps built from a meta-analysis, these
provide the basis for building a rich picture of each of the events.

— Step 2: Review and synthesise the process tracing maps, in pairs, to derive
lines of enquiry and questions: what were the inflection points, Safety
management: adaptive capacity in the wild etc.

Step 3: The output from the above are the basis for interviews with those we
can meet and interview. Critical Decision Method as a framework.

Step 4: Make sense of the interview data. Review by informants.
— Step 5: Synthesise this data and develop a narrative.

Step 6: What does this all mean?

— Step 7: Write paper and pilot with informants.

Step 8: Take to EASA and publish.
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