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1. The history of safety management
1.1 Safety on the African savannah
It is difficult to understand humans and their behaviour if we don't know their history. That's
why we start this syllabus with a description of how it all began. As far as we can be sure, we are
descendants of nomads who lived on the savannahs of West Africa. Our distant ancestors lived
there some 20,000 years ago in groups which travelled from place to place, depending on the
amount of food available. They were hunters of small wild animals and collectors of fruits and
nuts. They were exposed to the hazards of nature. Hunger, adverse weather conditions,
aggressive animals and competing tribes formed the greatest threats.
Natural safety system
We seldom reflect on it, but we are the descendants of those who were best able to brave those
hazards. Everyone who did not succeed in doing so has perished. And this often occurred before
providing for offspring. In other words: we are the survivors of the survivors. In addition, our
ancestors had both luck and wisdom. Wisdom is represented in the art of survival. That is partly
via the upbringing but even more so through the DNA passed on from generation to generation.
Considering that DNA mutates only slowly, we can argue that our current genetic programming
substantially resembles that of 20,000 years ago. Therefore, all of us possess an old, natural
basic programme whose aim is to guard our safety.
Then why attention for safety management?
If we realise this, the question arises why so much attention must be paid in the chemical sector
to safety management. After all, we possess the genetic programming which has successfully
guarded our lives for thousands of generations. The answer is threefold.
1. Both the number as well as the seriousness of the hazards present in our world have
increased tremendously. Since 1790, during the Industrial Revolution, the industry has
developed increasingly powerful and faster machines and these machines have also used
increasingly toxic substances. Managing these developments well requires a great deal of
effort. Each new development gives rise to its own dangers.
2. The personal safety programmes of humans reflect the dangers of their former life on the
savannahs. This old 'programming' makes people a danger to themselves, and they must
make up for a lot of lost ground to be able to deal with current hazards.
3. The views of Western society regarding incidents and accidents at work have drastically
changed over the past 50 years. Tolerance for incidents has decidedly decreased.
Organisations – certainly in our Western world – which have a bad track record in the area
of safety for humans and the environment find their existence threatened. They lose their
'licence to operate'. Society no longer tolerates unsafe situations in general, and in chemistry
in particular.
Each of these themes will be discussed in this chapter. We start with humans themselves.
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1.2 The innate human safety system
Man belongs to the mammal family. What is special about mammals is that most species survive
by living and raising offspring in groups. The survival of a group animal can only occur if the
species – the tribe – survives. The remote ancestors who wanted to live alone on the African
savannah had little chance of survival. For the human species to survive, sometimes humans had
to subject themselves to the interest of the tribe. In our contemporary world, the role of the tribe
has been taken over by the family and by the employer. This results in committed employees
sometimes choosing to do activities which are good for the employer (just quickly finish that one
task before going home) and which simultaneously provide an increased risk for the person or
his surroundings (skip a part of that safety protocol because it takes too much time). This choice
usually takes place at an unconscious level. People barely realise it.
Unfortunately: Safety is not always first
If we translate this theme to daily practise, we can only conclude that people do not always put
their own safety first. 'Safety first' sounds nice, but people are actually not made for that. A real
effort is needed to always put safety first. It sounds crazy, but a committed employee is willing to
jeopardise his life for the success of the company. Firefighters regularly experience this struggle.
If they know there may be a child in a burning house, firefighters feel an tremendous urge to go
inside. This urge can be so strong that sometimes people have to literally hold colleagues back
for their own good. Yet most firefighters die while performing tasks which are not strictly
necessary for managing the fire (for example, while extinguishing a fire completely after it has
been brought under control).
Risk tolerance
Another drawback people experience in relation to managing risks is the willingness to take on
risks. The life of a hunter on the African savannah was characterised by varying quantities of
food. Because of this, sometimes extra risks had to be taken in times of famine in order to come
home with a good catch. Humans have retained a flexible attitude regarding risk-taking as a
result of this period. When the need is great, the willingness to take a risk also increases. This
has led to a general tolerance regarding risks. These days, and precisely in the chemical industry,
this tolerance is no longer much appreciated.
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Self-overestimation
If we ask students about their contribution to group assignments as compared to others in the
class, it seems that 80% of the students think they belong to the 50% who have made aboveaverage contributions. At least 30% incorrectly place themselves in the active group.

We can recognise this principle of self-overestimation in many aspects of life, so also in the
acceptance of risks. We are no stranger to some degree of overestimation of our own
competences.
This means that the average person is more likely to think they can deal with a risk, while this is
not actually the case. The large number of accidents on the road is a clear example of this. Many
of these accidents occur because people think they can handle the risk fairly well. For example,
people think they can app and text while they are cycling. As a result, a cyclist dies each week in
the Netherlands with a telephone in their hand. Despite this, other cyclists think that this won't
happen to them.
In summary, people have by nature a good safety system but this is poorly tuned. The error in
the tuning is because of care for the surroundings, tolerance for risks, and the overestimation of
their own abilities to handle risks.

1.3 The Industrial Revolution, 1790
We now jump ahead in time. Over the last 20,000 years we have seen two great changes. One
important shift is that people have spread out all over the world and they have changed their
method of food supply. The hunter has become a farmer. From the perspective of handling risks,
however, these were not significant changes. The real change came in the era of the Industrial
Revolution, around 1790. This was a real game-changer in terms of risk management.
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Explosive increase in dangers
Thanks to the better understanding of mechanical and chemical processes, opportunities arose
to build machines with a strength previously unknown. The chemical industry also developed
quickly and made it possible to produce very toxic and also explosive substances. While
gunpowder was already invented around 900 A.D., it was only just applied during this industrial
period, especially in the flourishing war industry. Larger forces, however, also mean that much
more can be damaged when there is a problem, which has immediate economic consequences.
Safety in the service of production security
Initially, concern for safety related to the steady running of factories. The greatest worry was
that the powers of the system may become unmanageable and could therefore destroy entire
systems. Many serious explosions took place just relating to gunpowder. Such explosions usually
meant the end of the factory. Because people had difficulty managing this process, they
preferred to build ten small powder factories on a large site instead of one large one, even
though this was less efficient. If there was an explosion in one of the small factories, production
in the others could just continue. Care for people and the environment was subordinate to the
commercial interest.
Process management
Forced because of the problems in managing these new powers, a way of thinking quickly
developed in this period which still forms the heart of safety science to this day: process
management. This method of management attempts to have the planned processes in a system
occur according to plan. In so doing, attention is paid both to the technology (adjustment of the
processes and regulation mechanisms such as emergency valves) and to the organisation of the
processes through procedures and protocols (proper materials, adjustments, etc.). To date,
process management is an important way of promoting safety in the chemical industry. The
syllabus of Peter Goosen is devoted entirely to this topic.
Man as an extension of the machine
From the start of the Industrial Revolution, the employee was used in the factory for all those
tasks that couldn't be done by machines. There was a surplus of cheap labour in this period,
which was sometimes supplied by other regions. Therefore, little attention was paid to the
health and well-being of these workers. All attention was focused on humans not being able to
disturb the production process. The employee was treated as a cog in the process wheel –
someone who doesn't have to think for himself and who just has to precisely adhere to the
regulations. People were subordinated to the principles of process management.
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Baby thrown away with the bath water
Considering that people are often seen as the cause of problems, they increasingly must deal
with instructions which they much strictly observe. That people also have a centuries-old builtin safety system falls outside the scope of the employers and government. The hands of clumsy
people must be tied.
First labour law in 1802
The first social counterreaction occurred some 40 years after the start of the Industrial
Revolution. This occurred in England, with the coal mines and heavy industry. In 1802 the
'Health and Morals of Apprentices Act' appeared, which was later incrementally expanded. In the
beginning, it's primarily about the number of working hours and child labour. In 1833, the first
professional labour inspectorate was introduced by law. The first 'Factory Act', which addressed
issues such as ventilation, sanitation and protection from machines, appeared around 1850.
There were also rights for women working in the textile industry.
First theory formulation about incident prevention, 1931
In 1931, an American insurance inspector named Herbert William Heinrich was the first to
publish a book about the theory of accident
prevention. To date, the model described in the
book has an impact on safety thinking. Heinrich
described a numerical relationship between two
variables: the severity of an accident and the
number of occurrences of it. His argument was that
for each serious accident there were also 29 light
accidents and 300 near misses (a near miss is an
incident that has not caused damage). He displayed
these numbers graphically in the form of a pyramid:
the 'Injury Pyramid'. In the illustration we see a
more modern variation of this theory with five layers. The ratio of the types of incidents has
been investigated for various industries. This investigation generally revealed the same results.
Safety policy: start with unsafe actions
Another conclusion which Heinrich made was that the most incidents were the result of unsafe
actions. His advice was that taking on these unsafe actions and the near misses would eventually
have an effect on all incidents. For the graph this means reducing the base of the pyramid will
lead to a top that is less high.
Evaluation of Heinrich's vision
Only very recently have people begun to think differently about this. People now think that
incidents of low severity are probably subjected to other patterns than serious incidents.
Reducing the number of small incidents does not necessarily have to lead to the reduction of the
number of serious incidents. Consequently, these two categories should also be treated
differently.
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1.4 The Second World War as turning point in the way of thinking, 1945
The Second World War opened the eyes of the West in terms of dying in action. Until then,
deaths at work were often seen as annoying but unavoidable. In the ten small coal mines owned
by the government, an average of one employee died every two weeks. The widow received
sympathy and a good pension and that was it. From that moment on, societal intolerance for
industrial accidents grew. More and more, the 'licence to operate' (the licence to be able to
operate a factory) was linked to harm to people and the environment. Companies which don't
adhere to this thinking are first subject to increased scrutiny and can eventually be
(temporarily) closed.
OSHA rate
In order to better monitor safety, registration in each company has been improved and made
uniform. One of the ways to measure safety is the so-called OSHA rate adopted from the United
States. OSHA is the abbreviation for the U.S. labour inspectorate, the Occupational Safety and
Health Administration. This body
has developed a standard based on
two variables: the number of
incidents divided by the number of
labour hours. An incident is
defined as an accident involving, at
a minimum, medical treatment by
a doctor. The number of labour
hours is determined based on 100
employees working an entire manyear (in the United States, people
work approximately 2,000 hours
per year), so 200,000 hours. A
good OSHA rate is, for example, 0.4 – which means that a company with 250 employees has one
accident involving medical treatment per year. Companies are required to report this key figure
in their annual report.

1.5 Rules and regulations in the 1980s and 1990s
This zero-tolerance policy was strengthened in the years of 1980 to 2000 by the success of
American personal injury lawyers who, through large claims, held organisations liable for
negligent safety policy. It was spread to many parts of the western world and Australia,
especially by international companies with headquarters in the United States.
Paper safety
The soundness of the policy pursued can be demonstrated by the submission of evidence
showing that safety has been considered and the results have been shared with employees. Both
internal safety audits performed by headquarters as well as external inspections conducted by
the Dutch Ministry of Social Affairs and Employment increasingly monitor the existence of
process descriptions and documents such as Task Risk Analyses. This leads to an enormous
increase in the number of documents produced related to the guarding of safety. It is not
unusual for a technician of a contracted company (the contractor) to receive 80 pages of
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documentation with his assignment (work permit). Process management has therefore entered
a bureaucratic phase.
The rise of ICT
The rise of Information and Communications Technology (ICT) has caused people to first
describe processes before automating them. This has led to the standardisation of many
processes. The ICT systems that enable this are called Process Safety Management (PSM). All
exceptions to written rules are processed in a Management of Change (MoC) – a procedure
which forces you to carefully think about the consequences of each change in a standardised
process. Both safety as well as quality have increased as a result of these processes.
Undesired side effects of regulation: Chernobyl
One of the largest disasters in modern history is the explosion of a nuclear reactor in Chernobyl.
In reflection, it can be concluded that this disaster was caused by an unfortunate confluence of
circumstances during a test. The key component, however, is that the operators of the plant kept
to the prescribed test procedure for too long and started the emergency scenario too late.
Blindly following rules can thus lead to very serious accidents.
https://en.wikipedia.org/wiki/Chernobyl_disaster

Evaluation of strengthened regulations
While this policy is seen by many as creating paper tigers and an enormous bureaucracy, the
results can be called good. The number of incidents in all industries steadily dropped during this
period and especially in the chemical industry. Nevertheless, stabilisation is observed to be at an
unsatisfactory level. According to insiders, however, safety can be further increased. Research
into the causes of incidents shows that, in many cases, human behaviour is the primary cause.
This is not surprising, considering that the technical and procedural side of safety has been
systematically improved during this period.
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1.6 Safety culture, 2000-2010
Around the millennium, it became clear to the safety forerunners that little additional progress
could be expected in the further improvement of rules and procedures. People were looking for
an alternative and it was believed to be found in the organisational culture as an instrument of
influence. The idea is that people can make organisations safer if they change the manners
surrounding safety.
Hearts & Minds
In 1998 Shell, together with the Universities of Leiden, Manchester and Aberdeen, developed a
culture change programme with the name Hearts & Minds. Five levels of safety culture were
described and ordered based on maturity. The
programme's objective is for everyone to do, of
their own accord, whatever is necessary to work
without accidents. The goal is to create intrinsic
motivation for safe behaviour. By now, Shell has
abandoned this programme. Other
organisations have developed variations on this
philosophy under the names of 'Culture Ladder'
and 'High Reliability Organisation'.

Evaluation of safety culture
Working on a better safety culture seems logical. Unfortunately, people have never been able to
demonstrate that the final score received by a certification agency, or through a self-evaluation,
is related to the actual number of incidents in an organisation. This could mean that either the
relationship between culture and safety does exist but is too weak or that people are on the
wrong track. According to the latest insights, the problem begins with the definition, where the
concept of culture has become an umbrella term which everyone interprets differently.
Moreover, no good methodologies have been developed to change the culture of an organisation
in a focused manner.

1.7 Life-Saving Rules, 2008
Around 2008 the course was once again drastically changed under Shell's leadership to rely on
the instrument of regulation. In an attempt to quash the number of serious accidents and
fatalities, people have implemented some 14 crucial rules, the so-called Life-Saving Rules (LSR),
based on the analysis of these incidents. Each rule has its own icon in order to limit the
dependency on language as much as possible. Each manager has gone through these rules in a
personal meeting with the team. The implementation of the rules is accompanied by the
implementation of heavy sanctions. In many cases, an observed violation of a Life-Saving Rule
involves a serious warning or even dismissal.
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Evaluation of Life-Saving Rules
The implementation of LSR has had a number of effects:
1. There is a clear decrease in serious accidents, certainly at organisations that have made a
strong effect to this end with large communications campaigns and the prospect of heavy
penalties upon violation. In that sense, the programme is very successful.
2. Additionally, a decrease in less serious accidents was also noted at first.
3. In the long term, however, strict punishment for violations has a side effect. This occurs
when people are afraid that notification and discussion of rule deviations can lead to serious
consequences for themselves or any colleagues. As a result, the willingness to report
violations is decreasing. People speak of a culture of fear. They would rather choose a silent
bond with close colleagues against management – the 'conspiracy of silence'. This silences
the discussion between managers and employees about safe behaviour. Potentially
dangerous situations are also less often reported. In the long term, a culture of fear generally
leads to an increase in the number of (small) incidents. A counterresponse to this is
formulated by, among others, the Dutchman Sydney Dekker in his vision of 'just culture', an
attempt to halt the conviction of those who cause an incident.
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1.8 Human behaviour today
If we look at the actual figures from the factors contributing to an incident, it appears the
behaviour of the employee and the behaviour of the
superior together account for almost two-thirds of all
causes. The words from the illustration can be defined as
follows:
-

-

Behavioural: the behaviour of the employee, which can
be more or less safe.
Cultural: the dominant patterns of the superior's
behaviour; the extent to which the superior finds safety
important in his daily actions.
Technical: the presence of personal protective
equipment and technical systems which work safely.
Systemic: the presence and familiarity with rules,
protocols and procedures which promote safety.

Based on these figures, we can draw two conclusions:
1. We must continue to pay attention to process management, to the technical and regulatory
perspectives.
2. In addition, it is desirable to pay explicit attention to managing for safe behaviour. We call
this social management.
A recurring story
The conclusions which can be drawn from the above illustrations are not new and present no
real surprise for many. Heinrich concluded already in 1931 that we must look particularly at
behaviour if we want to reduce the number of incidents. The fact that we are still drawing the
same conclusion – almost 100 years later – says that it is apparently difficult to manage
behaviour in a focused manner. Apparently social management (managing for safe behaviour) is
more complex than process management. However, the above figures display that an approach
which links both methods is the only correct one.
Integration of process management and social management
The current industrial world in general, and the chemical sector specifically, is so complex that
we cannot do without process management. We will continue to strive for technological
improvements to make processes safer. Rules and procedures can
help even in the direction of behaviour, especially where there is a
lack of knowledge.
But we must also help employees to learn to activate their own
safety compass and to communicate the results of it (for example,
a feeling that something is not right). Only when the employee's
danger system kicks in will the employee find the internal
motivation to search for the safe path. Then he doesn't need the
strict hand of rules. Supporting employees in the active use of their
own safety system forms the heart of social management. The
marriage of process management and social management is not an easy one but it is necessary.
Both must supplement each other.
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2. The origin of behaviour
In this chapter we will discuss how safe behaviour comes about. We are only slowly beginning to
understand how that works. Psychology has acquired many new insights in recent years,
especially with the use of the MRI scan in behavioural research. By studying brains in action, we
are able to understand much better how behaviour exists and is influenced. This knowledge is
summarised in the concept of Brain Based Safety.

2.1. The key lessons from neuropsychology
Behaviour arises from an interaction among instincts.
The brain has no mayor who is the boss of all impulses, but instead houses many instincts which
together have the purpose of enabling the human race to survive. Each instinct represents a
component which wants to achieve its own goal. We have instincts for personal safety, nutrition,
reproduction, companionship and care for each other. Safety is just one of the goals in this list
and it is certainly not always in the first place. Safety can be sacrificed in order to achieve
another goal. For example, if we are in danger of arriving too late to an appointment, we are
more easily willing to cycle through a red light. The gain of 20 seconds is therefore weighed
against the risk of being hit by a car.
Automatic pilot
We can ride a bicycle without thinking about it. Behaviour is primarily brought about through
our automatic pilot which uses learned patterns to perform all known behaviours without us
having to think about it. We don't easily lose once-learned behaviour when the rules change as a
result of new insights. Humans are real creatures of habit. Consequently, once we have learned
an unsafe habit (such as smoking), it is not so easy to get rid of it.
Unconsciously
By far, most behaviour develops unconsciously. Sometimes we don't mind that we are again
doing something we actually no longer want to do. The more this point is researched, the lower
is the proportion of conscious versus unconscious behaviour. The prevailing opinion is that less
than 1% of all behaviour develops consciously.
A new understanding is not yet a new behaviour
Each function has its own seat in our brain. New information can lead to a new insight. Such an
insight is saved in a cognitive region called 'the insights cabinet'. Behaviour develops from
another area, the automatic pilot. This pilot, however, does not change as a result of a new
insight. Although we know from a new insight that we should do something differently, our
automated behaviour is unfortunately still the same. Many teachers and managers have already
run into this problem. A good explanation is thus no guarantee of good work.
Learning is much easier than unlearning
Learning literally means one or more connections are made between two brain cells. This can
take place on demand. If we are learning a foreign language, we practise rows of words just as
long until the two meanings are linked together. Then there is a strong connection between a
number of cells in two language areas.
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Unlearning is the removal of connections. Unfortunately, this cannot occur on demand.
Unlearning exists if we no longer use a connection. In that case, the other cells kidnap the use of
that cell for another purpose. Consequently, unlearning occurs automatically if we consistently
no longer display a certain behaviour. A smoker who wants to stop smoking yet occasionally
takes a puff, however, remains addicted. The connection does not disappear.

2.2 A model of the working of the brain in creating safe behaviour
All behaviour arises from processes in the brain. It is the consequence of an interaction between
electrical and chemical processes in the head. Why one person proceeds to exhibit safe
behaviour and another unsafe behaviour depends on the interaction of a number of brain
functions. These functions are displayed in the diagram below.
As is true of each diagram or model, this is a simplified version of reality. Each sphere represents
a brain function. Some spheres represent a function which is localised at one place in the brain,
while others symbolise a function which occurs as a result of the functioning of an entire chain
of brain regions. Each of the separate functions will be discussed below.
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2.2.1

Danger sensitivity
Danger sensitivity forms one part of risk detection. Risk detection is an umbrella term by
which is meant the ability to recognise potential dangers in a situation, process or action.
Risk detection leads to the instinctive realisation that a danger, which requires attention,
lurks ahead.
Danger sensitivity always links three elements together:
o an object, action or event (for example, a bubbling
mixture in an Erlenmeyer flask);
o a sensation of fear (afraid to be hit); and
o a location (an open fume cupboard).
Danger sensitivity works like an alarm signal or a barking dog. It sends a signal to other
parts of the brain with the message: 'Just beware'. Here begins our natural reaction to
prepare ourselves for a threat from the outside world.
There are objects which are seen as dangerous by almost everyone around the world.
These are elements of our danger system which are pre-programmed through our DNA.
Examples of these are fire, height, snakes, loud animals and adverse weather conditions.
However, we must learn most dangers over the course of our lives. This is a basic task
for parents and, later, also for employers. The learning process that ensures acquiring
danger sensitivity is called (classic)
conditioning. In this process, a link is
made in our brain among cells which
recognise the object, direct the fear and
determine the location. One learning
experience (for example, a burn) can
teach danger sensitivity for that
substance.
Danger sensitivity is one of the first
things a chemistry student should learn
when they start working in a laboratory.
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2.2.2

Risk understanding
Risk understanding works similarly to danger sensitivity. Here, too, an alarm signal is
activated with the experience of certain stimuli or the
comprehension of a process. The word 'understanding'
refers to a cognitive element. Risk understanding exists
through insight into processes. It is a result of the
reasoning of what precisely occurs. During this reasoning,
the brain detects the risky elements of a process. This
detection leads us to a higher state of readiness.
Unlike danger sensitivity, risk understanding requires no direct perception, although
this perception can make a contribution. A good example of the benefit of risk
understanding is when working with CMR substances. CMR stands for carcinogenic,
mutagenic, reprotoxic. These are all long-term side
effects in laboratory technicians who work with these
substances. CMR means 'beware' because exposure can
lead to cancer or fertility problems. You cannot
recognise CMR by visual observation; you have to
know it.
Risk understanding is created by getting to know
processes. As opposed to danger sensitivity, we have
not received any initial baggage from our DNA in this respect. Learning risk
understanding entails a slow learning process which actually never ends. The more
complex the processes with which a lab technician works, the longer it takes before risk
understanding is at a satisfactory level.
We can recognise risk understanding in ourselves as the system which suddenly warns
us if we are in danger of forgetting something. This system works under the radar and
scans our recent past, our present and even our plans for potential risks or unfinished
business. Risk understanding is one of the few systems which is also active at night, in
our dreams.
Training is therefore an important part of a good traineeship and safe work. This
training can best be given by someone with the necessary experience in laboratory work
– someone who also has a great focus on safe working.
The most important result of risk understanding is the feeling that something is not
right. Although the word 'understanding' refers to a cognitive activity, a feeling that
something is not right usually occurs at an unconscious level. In such a situation, the
person involved realises (feels) that something is not correct but does not yet know
exactly what is happening. Those who learn to recognise their 'something is wrong'
feeling and take it seriously will have the greatest chance of being able to enjoy their
retirement in full health.
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2.2.3 Risk evaluation
Risk evaluation is a function in the brain which studies how serious a detected danger or risk is.
It works like a filter. Not all detected dangers are sent on for further processing. The brain needs
this research because otherwise the alarm would be sounded too often and ordinary behaviour
would no longer be possible.
We can recognise a poorly coordinated risk evaluation system in people
who panic at the slightest danger and can therefore barely function. Each
supposed danger puts a brake on action. Conversely, there are also people
who never experience anything to be a danger. They are more likely to
become known as being accident-prone.
Habituation to a stimulus generally leads to a weakening of the alarming working of risks and
hazards. This term means that the brain, in detecting a risk, researches whether this risk has
previously been identified and, if so, how it was dealt with at that time. The more positive
experiences that are reported with a risk, the greater the chance that risk evaluation neutralises
the alarm signal. People can become accustomed to all risks if there are just enough positive
experiences with these risks.
The result of the combination of learning and habituation is the so-called bathtub effect. At the
start of learning, there is a higher chance of an incident because people can't yet handle the
risks. Over time, there is a chance of an incident because people estimate the risks to be too low
and ignore the alarm bells too easily. A chemist runs the greatest risk of incurring an accident
during the first
year of his or
her career, and
then again
many years
later. Changing
jobs works as a
type of reset of
the bathtub
curve.

In addition to habituation, a second danger is lurking in risk evaluation: the self-overestimation
which was discussed in Section 1.1.2. If the self-image is convinced of being able to perform a
task properly, all warnings disappear like snow in the sun. Self-overestimation often leads to
decisiveness but also to a greater chance of incidents.
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2.2.4 Perception of rules
People are ambivalent when it comes to rules. On the one hand we think it is good to have rules,
but on the other hand we find it difficult to abide by them. The discipline of safety science is
packed with rules. Right after technology, rules form the second main
pillar of process management.

Certainty based on previous experiences
The appreciation for rules arises from the fact that rules provide certainty.
Thanks to rules, you know what you must do and what you can expect
from someone else. Often, rules contain the knowledge of others. Certainly
where it pertains to procedures, we see that they describe a series of actions which exists based
on 'best practice' – the good examples from the past. Rules help to avoid previous incidents.
They contribute to the safety of laboratories and systems.
The efficiency centre
In several cases, however, the implementation of rules requires extra energy. In order to
monitor this, the brain has a special region – the so-called efficiency centre. This region
calculates the cost required to carry out an action. Based on this calculation, the efficiency
centre provides advice about which of the possible actions is the most suitable.
Internal competition
However, the most efficient action often does not match the prescribed action or the advice
given by the danger centre. After all, this last area would like to take the action with the least
risks. The efficiency centre therefore competes with the regulations (and also with the
realisation of risks). The more cumbersome a prescribed method is, the greater the chance that
we will deviate from it.
Time
The battle is also influenced by the perspective of time. Unsafe behaviour can sometimes lead to
short-term efficiency benefits, while the problems only become visible later in the process.
Knowing why increases acceptance
Working safely can therefore be encouraged by designing more efficient procedures and by
increasing the realisation of risks. This is why, in addition to imposing the rules, it is worthwhile
to also explain what their purpose is. In that case, the realisation of rules becomes linked with
the realisation of danger.
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2.2.5 Readiness
Readiness is the final result of a great number of brain functions and is expressed in the ability
to be able to act where and when needed. The extent of readiness can be discerned by looking at
various parameters, such as the blood flow to the muscles in the arms and
legs and also to the brain. To be able to take quick action, these areas require
blood with a certain amount of oxygen and sugar. The hormones adrenaline
and cortisone ensure that this is arranged via the coordination of a large
number of equilibria in the body.
For pure efficiency considerations, the brain will standardly select the lowest level of readiness
with which the task can still be performed. In the regulation of readiness, the brain is sensitive to
a number of stimuli, the so-called stressors. These can be internal or external stimuli. One
example of an internal stimulus is irritation or haste. Pressure imposed by others can be seen as
an external stimulus.
The degree of readiness
can endanger safety and
behaviour in two ways.
The first way is by
having too low a level of
readiness. We
sometimes call this the
'comfort zone'. In this
case, there is too much
relaxation in relation to
the requirements of the
task. If worse comes to
worst, it is already too
late to act. A too low
level of readiness can
occur with low work
pressure but also with
fatigue or through the
after-effects of the use
of sleeping pills and
calming drugs ('downers').
On the other side of the spectrum, we see a high level of readiness. This is also called stress, or
panic. With a high level of stress, the old parts of the brain win against the more modern parts.
This causes our behaviour to become more primitive and impulsive. We think less and also
oversee less the consequences of our actions.
In general, we are poorly equipped to estimate our own level of readiness. Mostly, we realise our
own stress only after others respond to it.
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2.2.6 Perception of the team
Man belongs to the mammal family. This means that we raise our young in groups. Therefore, it
is important for people to always maintain a connection with the group. This was literally the
case on the African savannah but now that is more figurative. We have sensors for that which
teach us what is going on with others. This is called the mirror system
because it allows another's experience to feel like our own, as it were. The
football fan on the sofa at home, watching a game on TV, who feels his leg
move when his favourite player must kick the ball – this fan is mirroring the
desired effort of the person on the field. This is a typical expression of the
mirror system.
One of the most important ways of maintaining connection with others is obtaining their
sympathy. It seems that a person receives more sympathy if he or she displays behaviour that
looks like the behaviour of others. Imitation contributes to being liked. As a result, wanting to be
liked becomes a frequently occurring behaviour, and groups always develop frequently
occurring behaviour patterns. It is difficult for an individual to evade these patterns.
If a team is strongly focused on safe behaviour, this ensures that a newcomer will also quickly
embrace this behaviour. But if there are unsafe behaviour patterns (not following rules closely)
then there is also a significant chance that the newcomer will take up this unsafe behaviour. It is
difficult for an individual to not participate in this behaviour (as a result of conformity or peer
pressure).
One special theme is the social safety within the group. If group members feel themselves to be
unsafe socially, they will not be readily willing to take action when they believe unsafe work is
being conducted. Bullying is the most well-known threat to social safety.
The safest team is characterised by safe behaviour patterns on the one hand and, on the other
hand, the space to address each other on unsafe behaviour.
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2.2.7 Perception of management
In the previous chapter we saw that people have the tendency to appear similar to each other.
They are a model for each other, as it were. The leader has a special role here. The superior is,
after all, the model with the most power and influence. The superior has
access to means and can make decisions. Those who have good relations
with their immediate superior usually enjoy quite an advantage. This is why
the superior has a stronger modelling function than all others in the team.
So it is not surprising that research shows the superior to be the most
important factor in the strengthening of safe behaviour. The way in which the superior is
perceived is of crucial importance here. First of all, it concerns concrete behaviour combined
with the intentions people think they see in that behaviour.
Authentic behaviour is expected of a leader. Where words differ from actions, employees will be
more apt to follow the deeds rather than what has been said. A superior who looks at and shows
interest in various tests in a laboratory but who doesn't wear a white lab coat and safety glasses
will be seen as unconvincing where it concerns the safety message. This results in the superior
losing the power of expression.

The choice of the superior and the way in which he or she is trained are therefore important
means to promote the safety of an organisation.
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2.2.8 Perception of the organisation
For employees, the organisation is the foundation for their income. This supplies sufficient
reason to study, at an unconscious level, what the organisation really wants. This research takes
place under the radar and assesses the question: 'What does the organisation
expect of me?' This includes processing all formal but especially informal
messages to arrive at a pattern of expectation. In the eventual choice
between more or fewer safety behaviour options when performing a task,
this expectation pattern exerts an influence.
In addition, the employee looks at the expressions of the organisation. How often is safety
discussed? Which part of management's attention is spent on safety? How seriously do people
take notifications of unsafe situations, and how quickly are these solved? The behaviour of
management therefore becomes a standard for the desired safety behaviour. The impact of the
perception of the organisation is approximately half as strong as the impact of the perception of
the superior.
It was already discussed in Chapter 1.1.2 that people are programmed to think the human
species is more important than the individual. We see this principle in soldiers who want to
sacrifice their lives to protect their homeland. In fact, we are all soldiers to some degree. At work
we are prepared to take risks which are good for the results but bad for our own health. In some
cases, we even suppress signals from our own danger centre in favour of the success of the
organisation. We can, for example, skip a control procedure if we believe it will help us to finish
just in time.
What is unusual here is that this process mainly takes place in employees who have a high
degree of commitment. Research into the difference between regular and serious incidents
shows that people with a high degree of commitment are over-represented in causing a serious
accident. The greater the commitment, the stronger the willingness to switch off the danger
system and consequently ignore alarm signals.
Besides the team, the organisation also exerts influence on social safety. This especially concerns
the way in which mistakes and incidents are handled. Organisations which strictly punish the
causing of incidents are more likely to create a culture of fear as a result. In such a culture,
people stop reporting incidents because they are afraid that they or others will be put at a
disadvantage.

Safe behaviour in the chemical industry, Brain Based Safety Syllabus for Safety Management CT/AS, Juni Daalmans, June 2017

21

2.2.9

Behaviour
At an unconscious level, all the previous functions of the brain exert influence
on the eventual choice of behaviour. This process primarily takes place
unconsciously. Each brain function guards its own role and tries to win in the
arena of opposing instincts. This area is strongly influenced by the current
circumstances. The same person can therefore display different behaviour in
different circumstances.

The only exception to the unconscious processing of these stimuli is when the automatic pilot
doubts it can take on the request. In this case, the conscious is called in to assist. What is unique
about the conscious is that it can think of things which we have not previously done or
experienced. Therefore, it can develop custom solutions.
In the illustration below we see that
the intention is partly formed by the
interaction of various instincts.
Depending on the current needs,
these instincts have more or less to
add to the situation. We usually have
multiple opportunities to achieve a
goal. Alternately, we see one or the
other variant before us. For each
variant, a vote is taken from each of
the regions. The variant with the
most positive and the least negative
votes wins. This voting process takes
place entirely unconsciously. From
the perspective of safety
management, we would prefer that
the danger centre always wins.
Unfortunately, this is not always the
case. To increase the chance of this,
we can intervene in each of the
instincts.
This means:
– making stronger efforts to get to know the risks of the work;
– understanding better the purpose of rules and which risks are avoided with them;
– critically monitoring which signals the organisation transmits and making it clear that an
organisational goal is never more important than personal safety;
– helping leaders to provide the correct example;
– asking team members to keep each other alert and to have them realise that safety can only
be created together; and
– achieving an optimal stress level.
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3. Seven principles to strengthen safe behaviour
In this chapter we discuss seven principles which can help to create safe behaviour. Each
principle makes a contribution to this goal. The principles are:
1 Prioritise: Put safety high on the list of intentions.
2 Example: Be an example for others and share feedback on each other's behaviour.
3 Risks: Share your experiences and discuss how they can be handled.
4 Rules: Use them, try to understand them, and call them into question if you don't find a good
answer.
5 Social safety: Contribute to an atmosphere in which everyone feels accepted.
6 Readiness: Not too little, not too much.
7 Organise: Organise the work and workplace such that safety is stimulated.

A list such as this one leads to the question of whether it has a logical sequence. This is partly
true. The first principle is the most important and the last three principles mainly support the
process. Yet the priorities can be different from one person to the next. There can even be
differences among organisations, depending on the development phase of the organisation's
safety policy. Furthermore, all these principles are interrelated.
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3.1 Prioritise: Put safety high on the list of intentions
If people ask 'How important do you feel personal safety is?' then everyone will immediately and
without hesitation answer that this is very important. But if we look at the behaviour of an
individual, we will see that they take all sorts of risks and regularly endangers
themselves. Apparently we don't know ourselves very well and respond to the
question in a socially desirable manner. We only have to look at the number of
accidents within our own homes to realise we cannot help but conclude that
people do not always put their own safety first. Feedback on this aspect of
behaviour is desirable for the improvement of personal safety.
Survival of the species
It was already indicated in Chapter 1 that this non-prioritisation of personal safety can be partly
explained by the fact that the survival of the species requires the personal interest of the
individual to sometimes be subjected to the interest of the family or tribe. In our modern world,
work has partly taken over the role of the tribe or family. It is not for nothing that we have the
expression 'to be married to your work'.
Struggle among intentions
We must prioritise, or rather place
safety first and foremost, because there
are other intentions which also want to
be fulfilled. The wish for safety must
compete with other needs. Therefore,
–
–
–
–
–
–

'run no risk' must compete with
'be efficient',
'achieve success within and with
the organisation',
'obtain the sympathy of the
superior',
'acquire and maintain membership
in the team' and
'be on guard'.

Unconsciously
The most complex thing about
priorities is that this process takes place largely under the radar of the conscious. We have little
realisation of it. Perhaps we can somehow verbalise it in the evaluation of an incident but
normally we don't think about this.
Interaction
People need interaction with others in order to be able to deal with this process in a conscious
manner.
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3.2 Example: Be an example and share feedback on each other's behaviour
Mirror system
Thanks to the mirror system in the brain, we can assess and sense others. We don't register just
the behaviour of the other person but also the intention behind that behaviour. Considering that
we desire to be connected with each other, we have a natural inclination to copy each other's
behaviour. Just look around in the class and see that everyone behaves in approximately the
same way. If someone doesn't, they alienate themselves from the group.
Sympathy
Research shows that someone who copies another person is found to be more sympathetic.
Imitation is therefore a process that rewards itself. That's why we conform to the habits of a
group or country while we are on vacation. If we do, we receive compliments about speaking
those few words in the foreign language. If we don't, then we are just dumb tourists.
Copying intentions
However, we don't just copy behaviour but also the intentions behind it. This allows us to
understand what really motivates someone else. This is also true for the intentions for safe
behaviour. If someone has a clear intention to behave in a safe manner, the other person will
experience this and possibly also assume it. In this way, copying behaviour makes a contribution
to the fight among the intentions we saw in the previous chapter. The copying of the safe
intentions of others can help strengthen our own intention for safe behaviour.
Model
Essentially, we are all a model for each other. One influences the other, and the other person
influences the first one again. This process of influencing occurs at an unconscious level. We
barely realise it. It helps to be conscious of the process: we are continuously exhibiting an
example for others and, if the relationship is good, others will copy the behaviour and
underlying intentions. Just by acting safely, we can strengthen the safe behaviour of an entire
team.
Discuss the (example) behaviour
One way of strengthening this process is to make the perception of your own behaviour open to
discussion, by asking: 'What do you think of the safety of my behaviour?' You will receive
feedback as well as entice the other person to also pose the same question to themselves. In
addition, everyone is free to be concerned about each other's behaviour. This principle is not
exclusively reserved for parents but is rather part of caring about each other.
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3.3 Risks: Share experiences and discuss handling
The struggle among intentions can lead to safer behaviour as our desire to avoid danger
increases. To achieve this, we must first get to know the dangers and later continue experiencing
them. The alarm system must first be programmed for the current dangers of a work situation.
We do, however, make use here of the danger system which we have inherited from past
generations through our DNA, but we must update this with the current hazards.
Emotional transfer
Danger sensitivity arises from a link among an object (or action or situation), the feeling of fear,
and a location. Danger sensitivity is situated in the emotional brain (the so-called limbic system).
We can learn sensitivity for a specific danger in two ways. The first way is when we ourselves
are faced with the danger, and this has resulted in personal damage. This is called learning the
hard way. The chemical industry strives to achieve no incidents, so thankfully there is a second
way: learning from another person. In principle, we can learn from everyone who has already
developed this sensitivity themselves.
Boss or buddy
Learning danger sensitivity comes about through a transfer from person to person, comparable
to transmitting a virus. Parents fulfil this role as part of the parental relationship, but in an
organisation this falls to the direct superior. Learning danger sensitivity means facing the risks
together while working, and communicating about them. A superior will not often be in the
position to carry out a task together with an employee. Therefore, a senior colleague can
temporarily take over this role. This temporary role of a colleague is called a 'safety buddy'.
Risk understanding
Risk understanding has a cognitive component. Insight into the business processes is necessary
in order to develop risk understanding. The more complex the processes are, the longer it takes
to develop risk understanding. In addition to the learning processes which are the foundation of
danger sensitivity, we also learn risk understanding by reading and researching. The essence
here is that we learn to understand where the weak spots in the system are and what the
consequences would be if they are exposed.
Preparation
The most important added value of risk detection is at the start of carrying out an assignment. At
the moment that the assignments are given, there is still room for consultation and preparation.
At that time, the brain is still in a relatively peaceful phase. This phase can be used to briefly
anticipate the possible risks and ways to neutralise or prevent these risks.

Safe behaviour in the chemical industry, Brain Based Safety Syllabus for Safety Management CT/AS, Juni Daalmans, June 2017

26

3.4 Rules: Use them, understand them and discuss them
The ambivalent attitude regarding rules
In the Western world, there is a love-hate relationship with rules. On the one hand, we like to
record things. In particular, the headquarters of large chemical companies and the inspectors of
the Dutch Ministry of Social Affairs and Employment pay a great deal of attention in their audits
to rules documented on paper. Subsequently, management asks the employees to blindly follow
the rules. At other times, however, this same management expects proactive behaviour of its
employees. By this they mean that employees independently reflect on issues and strive for
improvements. Both tendencies are somewhat in conflict with each other.
Resistance of the brain to following rules
Organisations increasingly use rules to organise safety. But because of the great volume of rules,
we are sometimes no longer able to understand their intended purpose. Our brain does want to
follow them, provided they do not require too much energy. If they do, the efficiency centre will
enter into a discussion of whether that rule is really necessary. We can best imagine this
discussion as a little voice in our head which says: 'Why is this necessary?'
Rule and risk
The most powerful way of nipping this little voice in the bud is to link the content of the rules to
the control of risks. If we know the purpose of a rule, our willingness to follow the rule increases.
If we do not see the purpose of a rule, this part of the brain will always be a fan of less
cumbersome and therefore more dangerous solutions. So we do ourselves a big favour by
always asking the 'why' question. If we know what a rule does for us, we will be more likely to
follow it.
Compliance
Everyone has the urge to want to escape the rules if the rules don't suit them. Complying with
rules is therefore not self-evident. Sometimes we even need someone to address us about that.
An adult team gives each other feedback and talks to each other about complying with the rules.
Frequent violations
A special situation arises when a rule is often violated. Usually such a rule contravenes the other
intentions of those breaking the rule. In such a case, it is advisable to investigate the rule once
again regarding its feasibility. It is a sign of maturity to gather people together and discuss the
rule. Perhaps there are other solutions, which better suit the work process, for controlling the
risks.
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3.5 Social safety: Contribute to an atmosphere of acceptance
Safety is created together
The previous section pointed out that people have a good safety system but they don't always
use it. Moreover, their self-image is on the positive side and the ability to detect risks is rather
disappointing. This is why people need each other to arrive at safe behaviour. Two-way
feedback is necessary to keep each other on the right path.
Social safety
If people want to give each other feedback, mutual social safety must first be present. By social
safety we mean a situation in which people dare to freely express themselves and approach each
other regarding their behaviour. For this situation to exist, each team member must feel
accepted and respected. If this form of social safety is present in the team, some members will
also dare to provide negative feedback.
Bullying
The greatest threat to social safety within a team is when one or more members of that team are
bullied. These bullied members find themselves on a lower step on the team's social ladder.
Jokes are made about them, they must do unpleasant tasks (getting coffee) and they are
excluded from team activities. Those who are bullied suffer enormously and occasionally
commit suicide, while those who do the bullying dismiss their behaviour as just joking. Research
shows that 10% of all people feel bullied. This percentage is sometimes a bit higher at schools. It
should be clear that social safety is low in a team in which bullying exists. This creates an
atmosphere opposing safe behaviour.
Make it possible to discuss
Those who are bullied generally experience a significant barrier to discussing this situation.
They are afraid that they will become further isolated. On the other side, those who bully will
feel little need to do something about this. This pattern can only be broken by strong team
members who are irritated by this situation or by a superior or teacher.
Dealing with mistakes
Another form of being unsafe socially exists if the employer punishes rule violations in a strict
and sometimes unfair manner. As a result, a culture of fear exists among the employees. People
no longer dare to discuss issues out of fear that they or others will experience negative
consequences. A 'conspiracy of silence' develops – an atmosphere in which people silently
decide to no longer mention anything. A culture of fear generally has a bad effect on safety
because people stop expressing concern for each other.
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3.6 Readiness: Not too little, not too much
The level of readiness refers to the level of action that can be provided if necessary. A low level
of readiness refers to relaxation, while a high level means stress and panic. The efficiency centre
ensures that our readiness is generally at the lowest possible level. The highest level of safety is
created if the level of readiness is in accordance with the requirements of the outside world.
Too high level of readiness
In general, people worry most about a too high level of readiness. We then speak of chronic
stress or brief panic. The body cannot deal well with chronic stress. During life on the West
African savannah, people experienced stress for a few hours at a time, at most. These days, it is
possible to work hard, day in and day out. This results in a high concentration of cortisol in the
blood. Certain parts of the brain which are involved with regulating and breaking down cortisol
can become damaged as a result. In that case, we can speak of a burnout. In the preliminary
phase of total breakdown, a person sleeps poorly, forgets more things and has inadequate
concentration. Safety incidents occur more easily in this phase.
Too low level of readiness
The opposite situation also occurs. If people have long periods of waiting or too little work to do
while they are working, they can find themselves in a phase of under stress. In this phase, the
brain is working at half force and is less actively involved with the surroundings. Other forms of
low readiness exist through lack of sleep and the after-effects of (sleeping) medicines. This can
result in safety problems going unnoticed. People become active too late.
Poor self-image
In this case, our self-image suffers as well. Often we don't realise that we are stressed and
respond in an irritated manner. We possibly even deny high levels of stress when others first
draw our attention to it. Feedback from team members and partners is therefore more than
welcome.
Regulate the work
Research shows that good health and safe working are related to an optimal work pressure.
Good control of the supply of work and time management also help us to work in a safe manner.
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3.7 Organisation of work: Create a workplace which stimulates safe behaviour
Priming
People are sensitive to stimuli around them. We can apply a number of these stimuli ourselves
as a sort of reminder. These stimuli can then summon a certain behaviour in ourselves as well as
others in our immediate surroundings. We call this priming. Priming works based on associative
stimuli which make us think in one way or another of safe behaviour. How it works can be
compared to reminder notes, only priming works unconsciously, in principle. Signs with safety
scores, safety posters or safety as a meeting agenda point are all examples of priming. Each time
we are reminded of safety in an unconscious manner, the likelihood that we will make safe
choices in our behaviour increases.
Nudging
Nudging means that a certain organisation of the work or of the working environment has a
direct influence on the way in which we do that work. A well-known form of nudging is the
'clean desk principle'. A work table with only those things on top which are immediately needed
for performing the task leads to higher concentration and fewer incidents. Our thoughts are not
unnecessarily distracted and they are able to concentrate on the essential stimuli.
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4. Incident investigation
Introduction
For the investigation of process safety, a very extensive package of options is now available.
MORT1, Tripod/Bowtie2, HAZOP3 and SWIFT4 are only a small selection of frequently used
techniques.
The syllabus 'Safety First' from Goossen presents an introduction to incident analysis. In Section
7.1.1, the fishbone diagram5 (also called the Ishikawa diagram) is discussed. If this diagram is
followed, the cause of an incident is unravelled step by step. The following steps are usually run
through:
•
•
•
•

Rules / policies and procedures
Equipment and supplies
Environment
Staff / people

This chapter discusses in more detail the last part of the fishbone diagram: staff and people.

4.1 Research into the human side of incidents
The investigation of human safety has only been developed in a limited manner. Therefore, the
temptation exists to use the reference framework of process safety to also evaluate the
behaviour of people. In so doing, the most important assumption errors are that behaviour:
1. is subject to logic and rationality,
2. takes place consciously, and
3. is directed by clear choices.
We will briefly discuss each of these three assumptions.
1. Logic and rationale
A number of aspects of our behaviour are clearly logical and focused on a particular goal, but
others are not. Certainly where choices are made, it is not always possible to understand the
basis on which they have been made. Every choice contains a very intuitive component which
cannot be verbalised, even by those involved.
2. Conscious intelligence
Regarding the question of to which extent behaviour is the indirect consequence of a conscious
intention, the distinction between complex behaviour and a separate action is relevant. Complex
behaviour can be a result of a conscious choice or intention, but this is not the case for each
Management Oversight and Risk Tree, which was authored by W.G. Johnson in 1973 and includes the
risk tree.
2 Developed by Shell together with the University of Manchester (UK) and the University of Leiden (NL).
3 Hazard & Operability Study.
4 Structured 'What If' Technique.
5 Developed by Kaoru Ishikawa, at that time working at Kawasaki Heavy Industries in Japan.
1
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separate action. Such a series of choices is impractical for our system. The conscious would then
have to jump around from choice to choice.

3. Choices
It is possible that behaviour originates from a recognisable choice, but in many cases it does not.
If requested, choices are nevertheless provided. An investigator can be sent on the wrong path
here. If there was a conscious choice, always investigate how it is possible that someone who
didn't want to harm themselves or others still came to this consideration. In this case, there is
always a lack of knowledge of the situation or the processes involved in it, or both. It is
important to know how that lack of knowledge could have arisen.

4.2 Protocol of researching the human factor
Human behaviour has its own patterns. Based on the reference framework of Brain Based
Safety, an investigative protocol can be established to provide additional information and
recommendations concerning the human aspect of safety. Each of the spheres in the model
represents a relevant contribution to behaviour. By investigating the substance behind each
element, we gradually create a palette of relevant information, on the basis of which we can
make statements about the background and the motive of an incident. Based on these
statements, we can make recommendations for both incidental as well as structural
improvements. Each of the elements will now be explored by using a series of questions to flesh
out this element.
Considering that there are several types of incidents, and also a varying degree of involvement in
such an event, the formulation of the questions assumes that the person concerned is directly
involved with the incident and that their actions influenced the event.

Make a reconstruction
A reconstruction is a good tool for understanding what has happened. Several
recommendations:
•
•

•

•

Have your initial focus be mainly on the the facts: who, what, where, when.
Realise that an important and traumatic event has an immediate effect on memory. Often
this results in a disturbance in storing the short-term memory in the long-term memory. In
practise this means that the observation of the three to four seconds before the incident is
either poorly saved or not at all. Therefore, the memory contains a small hole. This has been
referred to as 'retrograde amnesia'. The greater the influence the event has, the greater this
memory loss is. What is not stored cannot be recalled.
Try to speak to those directly involved as soon as possible and preferably alone. Each
conversation the involved person has about the incident changes both the experience of it as
well as the memory of the facts. Understand that after a couple of days and ten
conversations, you can only discover the flashback; the facts will be increasingly difficult to
discern. The above mentioned hole in the memory slowly becomes filled with facts heard
and invented.
Be aware that those involved have a personal need to understand what has happened and
therefore they want to create a logical story for themselves. Missing pieces of information
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•

•

will be spontaneously added to the story without them realising it. Research by Victor
Lamme (University of Amsterdam) has shown that people will believe in their own version
of the story. It is very possible to influence this view through suggestive questions, without
those involved realising it. The investigator has extensive discussion protocols available
regarding which questions may or may not be asked in order to keep the view as pure as
possible.
Save interpretations of those involved for later, because they are always an adaptation. Don't
ask 'Why?', because this question colours the story and, moreover, scarcely provides
information. You can always pose this question at the very end of the investigation.
Understand that the interests of the person and the organisation always affect the story,
whether it is consciously (trivialising, distorting, omitting, lying) or unconsciously (wishful
thinking). Therefore, keep stakeholders away from those immediately involved if possible,
and make an arrangement with the clients that it is primarily about learning, not pointing
fingers at the guilty party.

Identification as ultimate test
The investigation concerning the human aspects of safety can only be finalised once the
investigator can understand why those involved acted as they did. Do research until you think:
in that situation, with that background and with that education and training, under those
circumstances, with that task and that behaviour of my colleagues, I would have done the same
thing. As long as there is a rejection of behaviour ('I would never do that'), you have not yet
understood the behaviour.

4.3 Supporting questions
For each named element of the model, we can pose questions to map out that element. Several
questions have already been defined for each topic as a starting point. In practise, more
questions may be suitable and each topic will be researched differently.
Danger sensitivity
•
•
•
•

Were alarm bells sounding among those involved?
Was there unease about what could go wrong?
Were there warning signals from others or the outside world, and what was the reaction to
these?
Did people have prior experiences with exposure to these risks?

Risk understanding
•
•
•
•
•

Did people understand (the complexity of) the process on which they were working?
Were they aware of the risks of that process?
Did people realise the impact of deviating from the standard procedure?
Did people study the current risks before starting the work?
Was there communication about the risks with others who work there?

Risk evaluation
•
•
•

Were alarm signals taken seriously?
Did previous experiences / habituation contribute to the consideration of signals?
How convinced were people of their own abilities?
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Readiness
•
•
•
•

Was the level of readiness at that moment suitable for the task?
Was there too little stress (comfort zone) or precisely too much stress?
Was there external pressure (superior, client, customer, team)?
Did people listen to each other?

Experience with rules
•
•
•
•

Did people know the rules applicable to this work?
Did people understand the purpose of these rules and which risks they limit?
Could people explain these rules to another person?
How important did people feel following these rules in relation to the effort of compliance?

Perception of the team
•
•
•
•
•

What was the response of colleagues when someone violated a rule or took a risk?
What did the colleagues themselves do?
Which intention did the colleagues display with their behaviour?
How much mutual communicate was there about safety?
Did people express concern or an opinion about each other's safe behaviour?

Perception of management
•
•
•
•

Was the superior involved with the preparation of the work?
Which interest did the superior show by doing or allowing (safety versus result)?
Has the superior displayed safety initiatives?
What was the behaviour of the superior in similar situations?

Perception of the organisation
•
•
•
•

Which signals did the organisation transmit regarding safe working?
Did the schedule make room for safe performance?
Was there communication about the schedule?
How strong was the commitment of those performing the work to achieve results?

Behaviour
•
•
•
•
•
•

Was this a case of unique or familiar behaviour?
Did people possess the competences to work in a safe manner?
Have adequate precautionary measures been taken / was the work secured?
Which motives were the foundation of the behaviour?
Could the work have been done on automatic pilot?
Were there contradictory activities or multitasking?

A complete picture of the behaviour can be formulated based on all the answers, and the most
important possibilities for fostering safe behaviour can be determined.
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