Diving is a sport which has an
inherent risk of death or seri-
ous injury due to the aquatic
environment in which the activ-
ity takes place. These risks are
not just limited to drowning or
decompression sickness, but
many other issues like entan-
glement, injuries from the flora
and faunaq, or frauma. However,
the positive side is that there
are massive benefits that can
be readlised, including exposure
to amazing underwater crea-
tures from macro-level fauna

to whale sharks and everything
in between, wrecks full of inter-
esting arlifacts and life, cave
systems with unique and marve-
lous geology, or just the seren-
ity achieved by floating in the
water, watching the world go by.

It is this balance of risks that is often hard
to understand when something goes
wrong and a diver is killed, injured or has
a really “scary” moment. We often forget
that there are ever-present, low prob-
ability, high consequence risks whenever

we go diving. This arficle will explain
some of the challenges divers face when
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asked to take “personal responsibility™
when they go diving and why. As with
many things involving human factors and
decision-making, the simplistic approach
does not always help divers make the
best choices. The knowledge within this
artficle will help the diver make better
decisions when it comes to risk manage-

Risk-Taking in

ment, or at least understand why they
made a bad decision if they look back in
hindsight.

What is risk?

This might appear to be an odd ques-
tion, but there are many definitions of
risk. Indeed, the Royal Society in 1983

published a paper, which took a number
years to write, frying to define it. Their
definition was: “the probability that a
particular adverse event occurs during

a stated period of time, or results from a
particular challenge. As a probability in
the sense of statistical theory, risk obeys
all the formal laws of combining prob-
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abilities”. Unfortunately, there was much
disagreement within the academic and
practitioner communities about how to
apply this, especially given the conflict
between objective risk and perceived
risk. The revised 1992 paper did not close
the gap, and John Adam'’s, in his book,
Risk, highlights the point quite clearly



when talking about ice on the
pavement:

“Slipping and falling on the ice,
for example, is a game for young
children, but a potentially fatal
accident for an old person. And
the probability of such an event
is influenced both by a person’s
perception of the probability,
and by whether they see it as
fun or dangerous. For example,
because old people see the risk
of slipping on an icy road to be
high, they take avoiding action,
thereby reducing the probability.
Young people slipping and slid-
ing on the ice, and old people
striving to avoid doing the same,
belong to separate and distinct

X-RAY MAG : 80 : 2016

B s

cultures. They construct reality out
of their experience of it. They see
the world differently and behave
differently; they tend to associate
with kindred spirits, who reinforce
their distinctive perspectives on
reality in general and risk in par-
ficular.”

At a very simplistic level, risk can
be defined as “something with a
level of uncertainty (that) hap-
pens at some point in fime, with
an outcome”. This is not too help-
ful when it comes to day-to-day
risk management, but often risk
management is rather vague at
the personal or small group level,
and in many cases, takes place
subconsciously. These subcon-
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scious processes will be looked at
below.

Types of risk

Risks do vary, and we cannot use
certain metrics from one domain
in another. Bassam Salem in his
article, “All risk is not created
equal,” describes three key types
of risk which we encounter during
our lives, one of which is particu-
larly relevant to diving.

Calculated risk. Calculated risk is
where we look at the positive and
negative, and weigh up the ben-
efits, assuming the benefit will be
realised and the likelihood of the
negative outcome is small. Simple
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examples could be buying a
car, hoping that it will be reliable
and safe, or in aviation that the
aircraft will not crash, or in diving
that the equipment will not fail.

Mandatory risk. This is where we
are willing to sacrifice an ever-
present risk o achieve a suc-
cessful outcome. Firefighters and
police face this type of risk all
the time. Those undertaking an
emergency diving rescue are
also in this situation, because the
longer the hazard is present, the
less chance that the victim will
survive, and therefore, certain
mental and physical shortcuts will
be taken.

Luxury risk. This kind of risk is purely
about self-satisfaction and does
not need to be faced. Scuba div-
ing, especially those types of div-
ing with greater exposure to risk
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such as cave diving or rebreather
diving, is a perfect example of
this. The easiest way to mitigate
the risk is not to get in the water,
but that would deny us the ben-
efits, the value of which are very
much at a personal and subjec-
tive level. Bassam explains: “Unlike
a calculated risk that we're taking
in the hopes of a clear upside,
this sort of risk typically has little
quantifiable upside and only sub-
jective, lifestyle-related benefits.
The downside, on the other hand,
may be quite quantifiable.”

So, if the negative side is an
incident or accident, how do you
determine the likelihood of such
an event occurring if there are so
many variables?e

How we make decisions
At the most basic level, we use
biologically developed processes
such as the fight/flight/freeze
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response or from learned experi-
ences. These learned experiences
can be either a direct experience
of the situation, which is followed
through to an outcome and sub-
sequently stored in our long-term
memory, or via indirect means
such as story-telling, or from pro-
cessing training and learning
materials, which again goes to
inform our long-term memory
stores.

In the 1970s, two researchers,
Kahneman and Tversky, con-
ducted significant research in
the topic of decision-making
and came up with a two-part
model of how we make decisions.
They named them System 1 and
System 2. System 1 is the fast and
intuitive part of decision-making,
much of which takes place sub-
consciously and is based on the
mental shortcuts we have devel-
oped over time, and System 2
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is where we break the task down
into logical steps and process each
one in slower time with conscious
thought and effort.

System 1 is great because it

allows us to operate at high §
speed, without thinking S
about the activity or the &,
decisions we are mak- N
ing. However, there are &,

Ly

times when this fast
process should be

“What should I be looking for

Situation

that generates...

to give me a clue that the dive is
going, or will go, pear-shaped?”

Just because it went okay the last Mental

time, it does not mean it will Simulation

this time round. to affect the...

which you
influenced by emotional significance. assess by...
This means that those events that have
a high level of emotion associated with
them—e.g. fear, happiness, joy, sad-
ness—can be recalled more easily
due to the availability bias.

The reason why an under-
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that let you
recognise...

tental
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Patterns

standing of these biases is
important is because they all
influence us as to the mean-

that activates...

ing of the risks we face and
how likely we perceive the

Figure 2. Recognition Primed Decision-Making Model. Streetlights & Shadows. Klein, 2009

slowed down, engag-
ing System 2. These
include the times we
encounter a novel
topic (to us), or when
there is no “undo”
option. The difficulty is
that we often do not recog-
nise these decision points until it

is too late and something bad happens,

risk will reach its full poten-

tial. These biases can be
summarised by this four-
part model from Buster
Benson that condenses the
200+ biases he identified (Sea
Figure 1).

Decision-making model
The biases and heuristics we use to

make rapid decisions are not the whole
story. Gary Klein and his associates have
spent decades researching this subject
and have produced a simplified model
of how we make decisions, which looks
at the models we create based on our
previous experiences. This is known as
the recognition primed decision-making
model (as shown in Figure 2).

Klein understood that whilst the

and then we look back and say, “If
only we'd spotted that...”

Over time, System 2 practices
can move into System 1 through
deliberate practice and feedback

®
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research community could iso-
v late the biases identified above

< in experimental situations, the
L NOT ENOVGM PEANING real world is far more messy and

to determine what works and what 50 ONLY MOTICE,.. S8 FILL 11 GAPS WITH... complex, and the interactions
does not. System 1 operations are = CHRMEES = FATTERWS that take place between people
informed by developing mental - EITARRENCSS =~ GEMNERRLITIES and systems were not as simple
shortcuts, and it is these mental - REFETITION - BEWERIT OF DOVET as had been made out. This was

shortcuts, or biases and heuristics,
that allow us to operate at the
speed we do.
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made their decisions. Conftrary to
what many had thought at the
time, decisions were not made
by looking at all the options, lin-
ing them up and then logically

Fig. 1. Buster Benson's reductionof 200+ biases to 4 themes
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deducting the best choice, but rather
by referring to mental models that had
been developed over time, selecting
the most relevant pieces of information
from the stream coming in, and making
decisions.

What he found was that experts made
better and quicker decisions than novic-
es for two reasons. Firstly, they had more
mental models to refer to, and secondly,
they were able to isolate the relevant
pieces of the puzzle faster than novices
who waited for more information to
come in. If you do not have a mental
model, you cannot run an “accurate”
simulation of what will or might happen,
and so our decisions about risk can be
flawed. Or more correctly, they were
correct for the mental model we held at
the time as we had no prior experience
to which to refer, or we were unable to
pull the memories out of our long-term
memory store because they did not
appear to be relevant at the time.

Personally responsible

So, how does this inform how one
becomes “personally responsible” for the
risks one takese To start with, by under-
standing that we are subject to consid-
erable biases when we make decisions
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in diving (and life in general).
Consequently, we can start to
look out for them and when they
might be critical in ferms of time or
space. A couple of examples are
given below.

e If you have encountered a simi-
lar situation before and nothing
went wrong, despite there being a
significant likelihood that this time
it could end up really badly, then
maybe pause and think, “What
should | be looking for to give me
a clue that the dive is going, or will
go, pear-shaped?e” Just because it
went okay the last time, it does not
mean it will this time round.

* |f you see a situation and it looks
like something you did previously,
you will likely make a mental short-
cut and make the same decision,
even if you do not have all the
facts. An example of this could be
visiting a dive site, and the previ-
ous time you were there, the visibil-
ity from the surface looked good
and it extended all the way to the
bottom. When you look now, you
make an assumption that because
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the surface visibility looks good, it
will be good on the bottom.

Developing mental models
The only way to address risk man-
agement in a dynamic environ-
ment is to develop your mental
models. You can do this by talking
about the dive afterwards and
why you made certain decisions,
looking for cues or clues as to
why it made sense to you at the
time, or looking at resources like
the Divers Alert Network or British
Sub Aqua Club annual reports
and try to make sense about why
divers did what they did. Whilst the
reports often lack detail, they are
the most prevalent data sets out
there, and at some point, those
who appear in those reports must
have determined that the risk of
diving—whatever form that took—
was greater than the perceived
negative outcome.

In summary, to make better
decisions involving risks, we need
to reflect on the activities and the
sense-making of those involved,
which includes ourselves. By doing
SO, we can build new models, or
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If you’re planning a trip or routinely visit exotic dive destinations, make sure
they are NAUI. Supporting NAUI dive destinations supports your Association
and ensures its growth.

reinforce or correct our existing
ones, which will allow us to run
more accurate mental simulations.
These simulations are the “what-ifs”
that we often hear about in div-
ing safety literature. The problem
is, if you do not have any idea
what might happen, how do you
run a “what-if"¢ And even if you
do think it might happen, how do
you determine what is an accept-
able level of risk (likelihood) when
risk acceptance is determined at
a personal level. Ultimately, the
choice is yours, even though those
choices may be informed by your
subconscious! m

Red Sail Sports (Grand Cayman) ~ Neal Watson’s Bimini Scuba Center (Bahamas)  Nautilus Explorer (Baja California)
Garden Island Resort (Fiji) ~ Sunset House (Grand Cayman)  Sun Sports Charter and Scuba (Florida Keys)
Vortex Spring (Florida)

Gareth Lock is an accomplished
fechnical diver based in the United
Kingdom. Recently retired from the
Royal Air Force, he is now teach-
ing human factors in the oil and
gas sector. Lock is also undertak-
ing a part-time PhD examining the
role of human factors in scuba
diving incidents. For more informa-
tion, visit the Cognitas Incident
Research website at: hittps://cogni-
tasresearch.wordpress.com.

I
Check the NAUI locator for more: naui.org/locate-dive-centers/

If the destination you visit is not NAUI, ask them why not. It's easy to become affiliated with NAUI.
Simply contact NAUI at marketing@naui.org or call 813-628-6284.
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