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Abstract

This research develops and elaborates studies done for a contribution to the
2019 PIC International Conference 2019 in Malta, about the decision-making
process. Decision-making is the act of choosing between two or more courses
of action. In the wider process of problem-solving, decision-making involves
choosing between possible solutions to a problem, and these decisions can be
made through either an intuitive or reasoned process, or a combination of the
two. The study of decision-making processes, to be understood as the role of
human factors, becomes particularly interesting in complex organizations.
This research aims to analyze how an effective team, within organizations,
can develop a more correct and effective decision-making, in order to get an
optimal solution, overcoming the typical uncertainty. The paper describes the
point of departure of decision in complex, time-pressured, uncertain, ambi-
guous and changing environments. The use of a leading case (the Tenerife air
accident, 1977), will lead us to the desired results, i.e. to demonstrate how an
effective decisional process, including team dynamics, can be useful to reduce
the risk, present in all decisions, and reduce errors. The case of Tenerife air
disaster, confirm our research. In that case, in fact, the group dynamics prove
not to have worked. Thus, we can state that if a team approach had been fol-
lowed instead of a more individual one, the results would probably have been
different. The central belief of the research, is that classic decision theory
could benefit from a team approach, which reduces the risk that a decision
may lead to undesirable consequences. As demonstrated with the case study,
within organizations, the decision-making is not a solitary action. Decisions,
in fact, are made within a team and in order to be able to function effectively
in a group, and manage group situations, there are essential skills. The team
can then become a resource for the decisional process and problem solving,
but it is necessary to understand the dynamics.
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Organizations

1. Introduction

The process of taking a decision also takes place without it being explicitly hig-
hlighted that there is an opportunity to take a decision.

This leads us to a definition of the decision-making process, ie. that for a de-
cision to be taken there must be at least two alternatives available.

The decision-making process, therefore, consists of choosing between alterna-
tive actions, to which a result corresponds.

We can say, however, that the decision-making process cannot begin until the
existence of a given problem is explicitly recognized and resolved.

From this moment on, there is no a fixed path to follow to choose the best al-
ternative, since problems can very rarely be solved by a sequential and linear ap-
proach but by a complex process.

In order to make the right decision, the team steps in to create a favorable en-
vironment. Within the organization, the teamwork helps to cultivate talents and
qualifications and, while limiting the decisional power of the individual, through
the group all members are free to take initiatives on various tasks (even the most
difficult ones), to take risks and face the consequences [1].

The team, thus, helps to cultivate confidence in the skills and competencies of
its members, to establish essential common goals that are in line with the organ-
izations’ purpose, through guidelines for all discussions and decision-making
processes.

This research focuses on how team decisions facilitate the decisional process,
reducing uncertainty and sharing risk; specifically, it will cover an investigation
of the problem solving, ie. the problem to be solved that triggers the need to
make a decision, then it will focus on uncertainty, linked to decisions.

In the end, the analysis will lead us to understand how the team can reduce
this uncertainty of the decisional process and with which tools it can intervene
in the same to facilitate members to take a decision that is effective and affective

for organizations.

2. The Dimension of Problem Solving in the
Decision-Making Process

A problem can be defined as a situation in which an individual, “the solver”,
wishes to move from a given state (problem) to a desired one (solution), but
cannot do so through instinctive action or learned behavior.

The term problem solving represents therefore the cognitive process used to
analyze this situation/problem and find a solution.

We can therefore define problem solving as the most complex of all cognitive
functions, since it consists in the ability to find a solution to any kind of prob-
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lems.

An effective problem solver must consequently be able to deal with any kind
of situation and solve the difficulties it might encounter in the path that leads to
the achievement of its objective.

This can therefore be done through multiple approaches, depending on the
nature of the problem and the type of individuals or groups involved in it.

Among these, the most commonly used approach consists in implementing
seven operations:

- description of the problem;

- analysis of the causes;

- identification of alternative solutions;

- verification of the validity of the various alternatives;

- choice of a solution;

- development of an implementation plan;

- monitoring of the plan until the desired result is obtained.

In other words, this process guides us in the first place to be able to firstly
identify and define the problem; then to collect data and information; then again
to formulate hypotheses of possible causes with the aim of verifying the validity
of the various alternatives, searching for the most effective solution and correc-
tive actions, finally after the implementation of an action plan it becomes neces-
sary to verifying the results with the collection of monitoring data.

A correct process of analysis of a problem to which a solution must be offered,
however, has at its basis some indications to follow. When collecting informa-
tion, you should never accept anything as true, unless you obviously know it
perfectly. It is then necessary to separate each difficulty or problem that is ex-
amined into as many small parts or sub-problems as possible and necessary, in
order to better deal with them and then solve them. A further indication to fol-
low is to lead the thoughts in order, starting from the simplest and easiest to
know elements to go up, little by little and step by step, to the knowledge of the
most complex ones.

Finally, problems must be considered with a general and comprehensive ap-
proach so as to ensure that nothing is omitted.

In the correct approach to problem solving, it is equally useful to be aware
that there are no simple ways to solve complex problems. Each problem faced
requires, decisions to be taken according to logical procedures.

- deduction “but-then”

A logical procedure by which a general truth (rule) can be derived from a par-
ticular one implicit in it.

All the beans in that bag are white—rule

These beans are from that bag—case

These beans are white—result (necessarily)

- Induction “therefore”

A logical procedure in which the establishment of particular facts leads to
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statements or general rules.

These beans come from that bag—case

These beans are white—result

All the beans in that bag are white—rule (until proven otherwise)

- abduction “maybe”

A logical process that uses only a limited set of elements for which the deci-
sion maker creates the links and relationships between them, which could also
be wrong.

These beans are white—result

All the beans in that bag are white—rule

These beans come from that bag—chance (maybe)

Contrary to a classic learning process that involves the use of schematic and
automatic procedures, acquired previously and simply to be reapplied on similar
problems, we can state that problem solving is based instead on cognitive opera-
tions able to offer an unexpected solution never reached before; this approach
implies a structured reasoning aimed at solving a complex situation, which can-
not be obtained with the automatic application of procedures already known nor
with an instinctive or intuitive approach.

Problem solving activities are closely related to decision making, i.e. the process
that leads to a decision taken by an individual or a group.

The decision, (taken both by an individual and by a group), and likewise the
choice not to decide, implies voluntary and intentional behavior that follows a
reasoning.

Usually the decision is made in order to solve a problem.

There is, however, a certain difference between deciding and solving a prob-
lem. In problem solving, the decision making act is always linked to the objective
we want to achieve, while in decision making, the decision making act is repre-
sented by a reasoning of choice of the most suitable alternative—within a series
of options.

The decision-making process can be considered as the result of mental pro-
cesses (cognitive and emotional), which determine the selection of a course of
action among different alternatives.

Considering that each decision making process produces a final choice and
that making decisions usually requires the evaluation of at least two options—
which differ with respect to different characteristics and elements—the selection
of an option requires the person to make an overall assessment of the different
alternatives, using:

- specific ways of searching and processing information;
- decision-making strategies.

However, in most cases, taking decisions means reasoning under conditions
of uncertainty: it is not possible, in fact, predict with certainty the future out-
come of the possible alternatives available, but at best it is only possible to esti-
mate the probability of such outcomes [2].

Many studies on decision theory, in different areas, have defined the amounts
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of uncertainty and risk more specifically.

We can therefore define uncertainty as the lack of certainty, i.e. a limited state
of knowledge, in which it is impossible to describe exactly the existing state, fu-
ture results or more than one possible result.

The uncertainty can, however, still be measured and this is identified with a
number of possible states in which results or probabilities are assigned to each
possible state or result; his also includes the application of a continuous variable
probability density function.

In the dimension of uncertainty, the risk also plays a fundamental role, i.e. the
state of uncertainty in which some possible results have an undesirable effect or
a significant loss and even in this case we can measure the age of possible losses.

Thus, we can state that uncertainty represents a fundamental dimension of
today’s society, to be considered in a radically distinct sense of risk but from
which it cannot be properly separated, since it actually represents a lack of cer-
tainty, Ze. a limited state of knowledge in which it is impossible to describe ex-
actly the existing state, future results or more of a possible result and thus the
consequence of a lack of knowledge of facts that can be obtained.

In reality, therefore, the risk assumes the connotation of a state of uncertainty,
in which some possible results have an undesirable effect or a significant loss.

For example, if you do not know whether it will rain tomorrow, you have an
uncertain situation.

If you apply the probability of possible results using the weather forecast or
even just a calibrated assessment of the probability, you could quantify the un-
certainty.

Assuming you quantify the uncertainty with 90% chance of having a sunny
day, if you are planning for example an outdoor event for the next day, you
would have a 10% chance of rain, ie. an undesirable condition. Moreover, if it
were an outdoor business event and a sum equal to 100 thousand dollars were to
be lost in the rain, this uncertainty could then be quantified with a 10% risk of
losing 100 thousand dollars.

So we can then define this risk as EOL—Expected opportunity loss—loss of
expected opportunities and calculate it through the following equation: possibil-
ity of loss by amount of losses (in the example 10% x 100.000$ = 10.0008$).

3. Uncertainty and Decision-Making

The impact of uncertainty on the decisional process has its development in var-
ious areas.

Studies generally agree on the importance of two fundamental human motiva-
tions, such as the desire to reduce uncertainty and the desire to gain advantage
(Bentham, 1948); these motivations are fundamental in decision making.

Contrary to early theories, which saw decision making linked to rational
choice, today it is well known that human decisions are based as much on he-
donic (pleasure) and emotional motivations as on rational motivations (Caba-
nac, 1992).
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Decision making processes are studied by different disciplines, from statistics
to psychology to economics because the application of these studies is of enorm-
ous importance. In fact, the decision-making processes are transversal to differ-
ent and multiple contexts, including, for example, decisions in the medical, po-
litical, economic, legal and judicial, organizational and business fields, in differ-
ent types of emergency contexts, and so on.

Decision making is therefore closely related to probabilistic reasoning, i.e. an
inferential inductive reasoning that allows us to estimate the probability that a
given event within certain conditions can be realized.

With regard to theoretical models in the field of decision making there are
two different approaches:

- a normative approach that focuses on rational choice theory. According to
this theory, in conditions of uncertainty and risk, the options of choice are
represented for individuals in terms of expected utility.

In other words, each possible alternative corresponds to a possible state of the
attainable mode, which is associated with a corresponding probability value that
it can actually be realized.

According to Von Neumann and Morgenstern (1944), who make a choice ra-
tionally, evaluate the utility corresponding to their choice and the probability
that it will be realized (Pravettoni, Leotta, Russo, 2015).

Following the normative and rational choice theories, the human being rea-
sons in terms of probabilistic and expected utility and applies the rules of statis-
tics in a precise way.

- a descriptive approach. This opens the way for the descriptive approach of
decision making models.

Along the same lines, the studies of Kahneman and Tversky (1974; 1981)
found that people very often do not reason in statistical and rational terms, but
would use the so-called heuristic strategies or cognitive bias, Ze constructs
based, outside of critical judgment, on erroneous or deformed perceptions, pre-
judices and ideologies; often used to make decisions quickly and effortlessly.

Very often, they are cognitive errors that have an impact on everyday life, not
only on decisions and behavior, but also on thought processes.

The heuristics (from the Greek heuriskein: to find, to discover) are, unlike bi-
as, intuitive and quick mental procedures, mental shortcuts, which allow to build
a generic idea on a subject without making too many cognitive efforts. They are
fast strategies frequently used to reach conclusions quickly.

In particular Kahneman and Tversky have studied decision making processes
under conditions of uncertainty and risk; their experiments have shown that
during decision making processes—under conditions of uncertainty and risk—
there are often systematic errors and cognitive bias that violate the assumptions
of rational choice theory.

Such systematic errors, acting in a precise direction and in particular cir-
cumstances, are predictable, and by deepening the functioning of cognitive

processes in decision making it is possible to identify their causes.
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Different categories of decision making strategies have been identified in the
literature.

A first category of “compensatory” strategies includes for example the pros
and cons model, according to which the individual evaluates the positive and
negative attributes of the two alternatives, and the differences model, according
to which the individual evaluates the difference between one option and the
other.

The second category of decision making strategies consists of the “non-com-
pensatory” models so that the different attributes are analyzed according to a re-
strictive and eliminatory criterion: the first negative aspect found, involves the
elimination of the whole alternative.

In this procedure, therefore, the less pleasant alternatives are gradually elimi-
nated.

In the decision making phase we can say that two strategies are normally and
mainly adopted: that strategy to concentrating to the maximum time of decision
in order to reduce the state of uncertainty and the one that refers to infinity the
possibility of deciding.

Those who tend to prefer the first strategy, acquire less information, evaluate
less hypothesis of solution and are satisfied with an acceptable result. It will
therefore be geared towards a heuristic decision.

On the contrary, those who prefer to wait, without realizing that decisions of-
ten have a precise time limit, almost hope that at some point there is only one
solution left.

The impression is that these people privilege algorithmic decisions, (going by
exclusion until there is only one option left) but in reality, even if they make
careful analyses and thoroughly evaluate the advantages and disadvantages of
each solving hypothesis, they never get to complete the process.

In order to overcome these limits that the two different strategies pose to the
decision making process, those who are leaning towards the heuristic mode, in
order to resist from deciding in an almost instantaneous way, must begin to
analyze more deeply even the small problems of daily life by listing a greater
number of solutions.

Those who are leaning for the algorithmic mode, must give themselves a time
limit, within which to guarantee the choice to be made, remembering that exces-
sively delaying the decisions could make them lose even the remaining oppor-
tunities.

People who decide following the algorithmic mode can get lost, in fact, in one
of the phases of decision making: problem setting (assessment of the situation),
problem solving (identification of possible solutions), option choosing (choice of
the best option), follow-up (evaluation of costs/benefits and results).

By analyzing specifically the decision-making process, we can therefore dis-
tinguish the four phases indicated above.

Describing in depth the first phase, we can define the problem setting as the
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step in which the collection of information takes place, aimed at the definition
of the problem and at the analysis of the causal factors that generated the situ-
ation.

In other words, everything can be defined as situational awareness, that is the
awareness of the situation that corresponds to the perception and understanding
of all the factors that determine the surrounding situation.

In the mental sphere this process physically occurs at the level of short-term
memory, also called working memory, which corresponds to the point of collec-
tion of information coming from sensory memories. These data, through very
rapid mental associations, are manipulated and generate situational awareness.

It is now recognized and experienced how this brain area of work, under par-
ticular stress conditions, is reduced to process even significantly less data.

This explains why under certain stress conditions (reduce time available, too
much workload, excessive workload, emergency situation) it is not always possi-
ble to collect all the necessary information. Many would, in fact, be easily availa-
ble, but are not perceived or processed.

We must therefore highlight that the situational awareness involves being aware
of what is happening nearby to understand how information, events and actions
will impact on goals and targets, both immediately and in the near future.

An individual with an appropriate sense of situational awareness generally has
a high degree of knowledge of the inputs and outputs of a system, an innate
feeling for situations, people and events that occur because of the variables that
the subject can control.

In studies on complex organizations and on effectiveness of work groups, the
lack or inadequacy of situational awareness is therefore identified as one of the
main factors in human error during the decision-making process.

Therefore, situational awareness is particularly important in work environ-
ments where the flow of information can be quite high and bad decisions can
lead to negative (more or less serious) consequences. In this phase it is therefore
extremely vital to move from an individual situational awareness to a team situa-
tional awareness, which can only be achieved by sharing the information held by
individual members, since if something has escaped someone it is more difficult
for everyone to escape it.

The second step of the decision making process is problem solving, a step in
which possible options are defined.

This activity takes place in working memory, a model introduced by Baddeley
and Hitch (1974) to describe more accurately the dynamics of short-term mem-
ory, which is a system for temporary storage and the first management/mani-
pulation of information, Ze a functional link between sensory perception and
controlled action.

Also on working memory, similarly to what seen for situational awareness, the
effects induced by stress (determined by the decision-making process) are simi-
lar [3].
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In these conditions it can be observed that the person is able to elaborate a
smaller number of alternatives. therefore also for this phase it is important that
the team is involved in the research and expansion of possible solutions.

The next step is that of option choosing, determined instead by a more careful
evaluation of the advantages and disadvantages of each alternative and the choice
of the one considered most convenient.

One of the elements that comes into play in this phase is the perception of
risk. The assessment of risk, in fact, will be conditioned both by experience and
by the acceptability of the level of risk itself. Under normal conditions a particu-
lar solution could be discarded as more dangerous.

However, under the stress of the decision-making process, higher levels of risk
tend to be accepted and this means that the previously discarded hypothesis may
now become one of the possible solutions.

The attitude of invulnerability then tends to prevail. The solution is in the
awareness of these mechanisms, the ability to confront each other and the ability
to observe in others those weak signals, possible symptoms of discomfort in the
face of situations for which no danger is perceived.

In order to complete the phases of the decisional process, the effectiveness and
feasibility of the decision taken must be evaluated, analyzed and, if it is neces-
sary, improved.

This last step, the follow-up is not always present in decision making models,
but extremely important.

During this period it is necessary to check that things go as planned and at the
same time to be prepared for the “what if?”, ie. the presence of an alternative
solution, which becomes vital when faced with complex, ambiguous situations or
where the elements are constantly and rapidly changing.

One of the possible traps in these conditions is precisely the tendency to con-
firm (confirmation bias), so everything that happens goes on confirms reality
rather than denies it.

As a demonstration of this, it has been noted that a substantial increase in the
workload, and therefore in the operations to be done in the given time unit, can

lead to a greater number of confirmation bias or cognitive errors.

4. How Risk Perception Could Influence the
Decision-Making Process

Organizational decision making often occurs in the face of uncertainty about
whether a decision maker’s choices will lead to benefit or disaster. Risk is the
potential that a decision will lead to a loss or an undesirable outcome. In fact,
almost any human decision carries some risk, but some decisions are much
more risky than others.

Risk and decision making are two inter-related factors in organizational
management, and they are both related to various uncertainties.

Risk in fact, is the potential for a chosen action, decision taken or activity (in-
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cluding the choice not to act) to lead to a loss or undesirable event. The choice
influences the result, thus the risks can be defined as the same potential losses
that arise from any human behavior [4].

Some behaviors have a higher risk percentage.

Risk is present in modern societies and it is therefore related to human activi-
ties, as a result of the progress of modernization (Giddens). We can, in fact, dis-
tinguish the modern manufactured risks, which unlike in the past cannot only be
associated with natural phenomena i.e. external risk.

The risk is therefore linked to the complexity of organizations and is distin-
guished from the danger (understood as external risk) that can be identified in
the forces of nature (environmental, natural disasters, etc.) [5].

Progress and modernization have increased the forms of well-being but also
the sources of risk. Risk differs from danger because it is precisely technological
development that leads to an increase in risk, as it transforms the same dangers
into risks, simply by creating the possibility of making decisions that previously
could not be hypothesized.

When we have to make a decision, it is necessary then that the risk is identi-
fied, managed and controlled (risk analysis).

This potential condition/event that can modify an expected outcome can then
be measured as the product between the probability that a specific event may
occur and the extent of the damage (if any) associated with it.

In the organizations we introduce the value of the risk management which al-
so considers in the above calculation the ability to predict the risk event and
contain its consequences—through training, information, organization.

Assigning a value to the different risks can be difficult since despite a scientific
calculus, each individual can assign a different value to a risk. This action clearly
influences the decisional process, precisely because we are faced with a double
dimension of risk: objective riskand subjective risk.

In other words we can say that the perception of risk is subject to objectivity,
because we can calculate an objective possibility of occurrence, so we can state
that the occurrence of an event is objectively determinable and to subjective, be-
cause, each individual has a different value of risk (risk perception) due to dif-
ferent parameters attributed to the risk itself (degree of belief) [6].

Interpreting Table 1, in summary, the unintentional exposure to a risk, the
inability to control it, the unfamiliarity with the situation, the environment or
similar recent experience will increase the perception of a particular risk; on the
contrary, familiarity with the environment, voluntary exposure (i.e. the propen-
sity to risk) or the idea that the risk can be controlled will decrease the percep-
tion of a risk.

For example, by analyzing the case of an airline pilot, we can say that it vo-
luntarily exposes itself to the aeronautical risk, he is familiar with the environ-
ment and that he knows that he can control the plane; thus, his aeronautical risk

perception will be negligible.
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Table 1. Risk perception.

MAJOR RISK PERCEPTION MINOR RISK PERCEPTION EXAMPLE

those who do not use a mobile

Involuntary exposure voluntary exposure phone perceive exposure to radio

frequencies as a high risk.

1 h, f ilot
Inability to control ability to control plane crash, fora pfiotora

passenger

familiarity with environment (e.g.

Unfamiliarity ilot)
pilo

familiarity

Recent experience lack of experience similar previous experience

Dramatic risk non dramatic risk terrorist attack or car accident

when you are exposed to a risk

Di . .
isparity equity (electric fields) but have no benefits

On the contrary, a passenger—perhaps as a result of a negative experience,
such as severe turbulence during a flight—will be able, at most, to perceive the
risk as tolerable compared to the benefit of reducing the time to reach a place.

From an objective point of view, the calculation of the risk can be carried out
by estimating the risk, to be understood as the definition of the probable se-
riousness of the damage and the probability of its occurrence.

When decisions have to be taken, it is therefore necessary to make an estimate
of the possible risk resulting from the decision and consequently of the possibil-
ity of accepting a risk.

One of the possible mistakes one might fall into, is confirmation bias, Z.e. con-
vincing oneself that everything that happens is going to confirm reality rather
than disprove it.

When a decision is being taken, especially at a time of stress or when time
available is too short, individuals tend to want to confirm their acquired beliefs,
with a tendency to be biased in examining ideas, focusing on a possibility and
ignoring alternatives [7].

Rather than looking for all the relevant evidence to make a decision, individu-
als tend to construct questions so that they receive answers that support their
ideas, seeking results that they’d expect if their assumptions were true, rather

than those they’d get if they were false.

5. Team Resources and Decision-Making

Making a decision is not always easy, especially when you have to choose be-
tween two options that have both negative and positive implications.
The ability to assess the costs and benefits of an option is essential when indi-
viduals are faced with a decision that turns out to be satisfactory and rational.
Then situational awareness comes into play, which helps to have a clear and
correct perception of the situation in which the decision is being taken, through
the planning and assimilation of information from the many sources available; a

very clear definition of the mental picture of what exactly has happened so far in
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similar situations and, finally, projecting forward the action taken, without act-
ing instinctively.

In order to strengthen situational awareness, or recover it in case it is lost, in
complex organizations teamwork takes place to support. Within the team, it is in
fact easier to ask for support; to move away from the problem, increasing sepa-
ration, to stabilize condition or parameters; to restore right priorities; to gain
time, using it in the best possible way and finally to acquire additional informa-
tion.

This starts precisely because in the decision-making process, thanks to team-
work, the contribution of all is of equal importance and that this allows to avoid
those disagreements that would make cooperation and communication more
difficult in case of need.

This can reach when the team explores the processes of creation, operation
and maintenance of a working group and provides strategies and techniques to
transform a working group itself, of any organizational context, in a functional
team.

We can, in fact, define a team as a group of individuals who collaborate per-
forming an activity. This is a group of two or more individuals who interact and
depend on each other to achieve a common goal and it exists when these indi-
viduals define themselves as members and when its existence is recognized by at
least one other individual. The simple, physical proximity does not constitute a
team which must usually have defined tasks and activities, determined roles and
high commitment of its members, because the team could work effectively when
objectives and methods are clear and shared and when the whole group manages
time define and respect roles, procedures and rules.

Working effectively in a team is very important for:

- outputs (results)

- quality

- moral (sense of responsibility)

- retention (conservation of the team itself)

Each team member has to make many decisions, decisions may be made in ad
hoc ways or using processes that increase the likelihood of an effective choice.
The processes through which decisions are reached may dramatically affect the
quality of the decisions and team performance.

Thus, in order to make informed choices in selecting team decision making
processes, teams need to learn how others have thought about decision-making
processes.

How team members interact with each other creates an environment for deci-
sion-making. In examining environments, the focus is neither on the steps that a
team might use to reach a decision nor how the various individual positions will
be combined to reach a decision. The focus is on how team members listen to
each other, how they formulate and ask questions of each other, and how they
present their positions., Ze. an environment in which everyone on the team feels

comfortable in sharing idea and proposing solutions raises the quality of the de-
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cisions.

Within a team, interdependence—i.e. a relationship of intimate connection
and mutual dependence between several individuals, things, facts, phenomena—
between members constitutes the perception of individuals to be connected with
others and an opportunity to get a positive decision environment.

The individual cannot succeed without being part of the team and likewise the
team cannot succeed without the individual; this positive link of interdepen-
dence translates into the principle that the bond and the relationship with other
people are a fundamental condition for the achievement of a result, an objective,
or a reward [8].

In addition to creating an environment for effective decision-making and
reaching consensus on methods for making decisions as a team, there are tools
that can assist teams in formulating and reaching decisions, such as:

Brainstorming, with the goal of generating many options related to a specific
purpose;

Affinity grouping, finalized to categorize the ideas generated by the brains-
torming process, on the assumption that similar ideas can be grouped together
to obtain a more organized picture of the ideas;

Multivoting, this is quick and easy and it is working as a process useful to al-
low a team to determine the higher priority and lower priority options from a set
of alternatives.

Criteria matrix, that is useful to prioritize tasks, issues, alternatives, etc., to aid
in selecting what tasks, issues, or alternatives to pursue.

Therefore, we can state that there is close relationship between teamwork and
decision-making. All decisions, in fact,—in the organizations—should facilitate
expansion of business and give more profit, goodwill and prosperity to a busi-
ness unit.

These decisions may not be efficient when the approach of the decision-maker
is casual and superficial. In this, the teamwork can therefore, as we have seen,

become a valuable aid for decisional process.

6. Analysis of the Tenerife Air Disaster and of the Decision
Making Dynamics

This case study is a decision-making process analysis of the aircraft collision
which, on March 27, 1977 occurred at Tenerife Island, causing the death of 583
people.

This analysis, will give us the opportunity to verify what has been stated in the
research conducted, to confirm that the theoretical results are reflected in the re-
ality of an event.

KLM Flight 4805 and Pan Am Flight 1736, collided on the runway. This colli-
sion is an example of how large scale disasters result from errors made by people
in crucial decision-making circumstances and illustrates the potentially devas-

tating consequences of ineffective human and organizational behavior.
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This leading case shows the major contributing factors in the accident: stress,
small group communication under stress, and small group dynamics and high-
lights how team resources, 7.e. more efficient group dynamics, could probably
have avoided these devastating facts.

Tenerife was an unscheduled stop for both flights, their destination in fact was
Gran Canaria International Airport, closed due to a bomb planted by the sepa-
ratist Canary Islands Independence Movement exploded in the terminal, injur-
ing eight people. The civil aviation authorities closed the airport temporarily af-
ter the explosion, and all incoming flights bound for Gran Canaria had been di-
verted to Los Rodeos-Tenerife, in those day a regional airport that could not eas-
ily accommodate all of the traffic diverted from Gran Canaria.

The airport had only one runway and one major taxiway running parallel to it,
with four short taxiways connecting the two. While waiting for Gran Canaria
airport to reopen, the diverted airplanes took up so much space that they were
having to park on the long taxiway, making it unavailable for the purpose of tax-
iing. Instead, departing aircraft needed to taxi along the runway to position
themselves for takeoff, a procedure known as a backtaxi or backtrack.

The authorities reopened Gran Canaria airport once the bomb threat had
been contained. The Pan Am flight was ready to depart from Tenerife, but was
unable to maneuver around the refueling KLM, in order to reach the runway for
takeoff, due to a lack of safe clearance between the two planes.

The refueling of KLM took about 35 minutes, after which the passengers were
brought back to the aircraft. The search for a missing Dutch family of four, who
had not returned to the waiting KLM plane, delayed the flight even further.

Finally, The air traffic control tower instructed the KLM to taxi down the en-
tire length of the runway and then make a 180-degree turn to get into takeoff
position.

Because of the tarmac congestion, the normal route to runway is blocked.
Departing planes will need to taxi down on the runway itself. Reaching the end,
they’ll make a 180-degree turn before taking off in the opposite direction.

The airport has no ground tracking radar. While the KLM was backtaxiing on
the runway, the controller asked the flight crew to report when it was ready to
copy the tower clearance to take off, but, because the flight crew was performing
the pre-departure checklist, copying this clearance was postponed until the air-
craft was in takeoff position on Runway.

In the meanwhile, is poor the visibility Shortly afterward, the Pan Am was in-
structed to follow the KLM down the same runway, exit it by taking the third ex-
it on their left and then use the parallel taxiway. There were no markings or
signs to identify the runway exits and they were in conditions of poor visibility.
The Pan Am crew appeared to remain unsure of their position on the runway
until the collision, which occurred near the intersection with the fourth taxiway

KLM first officer, takes the radio and receives the ATC route clearance. This is
not a takeoff clearance, but rather a procedure outlining turns, altitudes, and

frequencies for use once airborne. Normally it is received well prior to an aircraft
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taking the runway, but the pilots have been too busy with checklists and taxi in-
structions until now. They are tired, annoyed, and anxious to get going.

The co-pilot, believing that his commander was already proceeding with ta-
keoff, informs him that he has not received takeoff clearance, but the command-
er appears increasingly nervous and urges him to ask for it.

The pilot warns the control tower that they are about to take off. The ATC
probably did not understand whether this meant that the aircraft was stationary
and ready to take off or that it had already jumped down the runway, so he was
told to wait. Meanwhile, the Pan Am crew, hearing the KLM takeoff announce-
ment, simultaneously called the tower on the same frequency and warned that
they are still on the runway.

The resulting overlapping voices generated an interference, as a result of
which the KLM did not receive the Pan Am call and at the same time heard the
waiting message from the tower in a fragmentary way—perceiving only the take-
off authorization—and ran into the other airplane, causing one of the most se-
rious accidents in aviation history.

The special feature of the disaster that occurred in Tenerife is that there was
no technical anomaly, such as an aircraft engine failure, nor was the accident
mainly due to bad weather (to be considered as an ancillary event). The respon-
sibility for the accident is entirely attributable to the wrong behavior of the per-
sons involved (absence of teamwork), the decision-making process and the or-
ganization to which they belonged.

In the KLM team (commandeer, co-pilot, flight engineer) a series of dynamics
and processes that led him to failure are visible. The group was in a highly
stressful situation (such as the Pan Am team, the control tower operators and
other people involved). This difficult situation led the KLM team to various dif-
ficulties.

It is clear that the wrong decisions of the pilot of the aircraft were not contra-
dicted by either the co-pilot or the flight engineer (Weick, 1990) [9]. At the time
when the KLM aircraft was preparing for take-off, the co-pilot knew that the pi-
lot was starting the take-off phase incorrectly (i.e., as seen, without authoriza-
tion).

The commander is completely devoid of situational awareness, and the KLM
co-pilot does not try anything to prove his aversion to this behavior. Even the
flight engineer had suspicions that the Pan Am aircraft was still on the runway,
but he did not insist strongly on convincing the pilot to be more cautious and
avoid the risk of an accident.

The KLM team therefore proved to be a group of three members working in-
dividually. It seems to have the characteristics of a mechanistic group structure
that tends to involve into a bureaucratic hierarchy and formal chains of com-
mand and communication. In this type of group the decision-making processes
tend to be highly centralized; in the case in question, in fact, the KLM com-
mander, in the stressful situation, isolated himself from the others and took de-

cisions without consulting them, convinced that his decision was the right one
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and that reality confirmed what he had decided (confirmation bias). By analyz-
ing the situation created, we are witnessing a form of groupthink that has
enabled the members of the group to minimize conflicts and reach consensus
without resorting to a critical evaluation of ideas.

The co-pilot, given his inexperience, avoided contradicting the commander’s
decisions, probably to avoid the embarrassment or anger of the leader towards
him (the same happens for the engineer).

Moreover, in a stressful and critical situation such as the one in which they
found themselves, they could not afford to undermine the cohesion of the group;
moreover, given the Dutch provisions that obliged them to return to the sche-
duled monthly flight hours (stress to restart with as little delay as possible), they
shared this common objective, which led them to avoid contradicting the deci-
sion to take off without authorization.

The whole process of interpretation by the KLM team of the events that were
happening and those that would soon happen depends on several factors: lan-
guage, social interactions between the actors involved, therefore the purely hie-
rarchical relationships that influence attitudes and communication norms in the
group [10].

The analysis of the case shows us that there could have been different barriers
to prevent the event.

According to studies of Reason (1990), we are faced with an organizational
incident, where the lack of team decisions in the process created the conditions
for fatal errors.

The Reason’s theory, takes its name from the use of a metaphor (Swiss cheese
model, Figure 1), where the activities that make up the field under considera-
tion are represented (by slices of gruyere (Swiss cheese) side by side, while the
holes represent the events that can individually contribute to the accident (hu-
man error, failure of an equipment, lack of maintenance, lack of use or removal
of a protection, etc.); as long as the holes do not overlap, the error remains la-
tent, but when the holes in the cheese match the unwanted event occurs.

In other words, the individual mitigation measures (gruyeére slices), each with
a potential intrinsic weakness, are not sufficient, but the redundancy of safety
systems is an essential component in risk mitigation. Several barriers, in this

case, did not work, leading to a chain of events [11].

Hazards

Losses

Figure 1. The Swiss cheese model.
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The team that could have helped the decisional process did not work in this
case.

If there had been more participation, events would have followed a different
path.

7. Conclusions

Taking a decision is always a time of great uncertainty. Every time we find our-
selves choosing between at least two options, we try to calculate the risk of the
action we are taking, estimating the chances of an undesired event.

The individual is not able, in a natural way, to estimate the risk of his choice,
since he is influenced by a whole cognitive and cultural background that makes
him overestimate or underestimate the value of a possible decision.

Within an organization, wrongly estimating a decision has a much greater
impact; the answer is to look in the teamwork for the solution to this possible
decisional error.

Complex organizations can therefore benefit from this group approach, where
elements that are not taken into account by the individual, can be considered by
the group, becoming possible barriers for the prediction of an error.

Different tools can be useful; sharing information, resources or approaches,
makes it possible to evaluate options that could not have been identified.

Therefore we can state that, within the decisional process, the teamwork is a
fundamental element for the effectiveness of an organization, precisely because—
compared to the single individual—on average the result of the decision-making
process of a group exceeds for efficiency that of the most gifted element that is
part of it.

In an organization, it is therefore advantageous to work in groups, because the
correct management of this element assumes an importance that should not be
underestimated.

The efficiency of a group is the result of interaction, discussion and sharing of
aims by its members.

From this point of view, on the scale of individual involvement, a certain
emotional participation in the common goal is more noticeable in a team than in
the occasional group where character aspects can easily emerge that tend to
hinder the advantage of working together.

Moreover, given the better organization that groups can give to their decision
making activity, it is easier to trigger those factors that benefit the quality of the
decision: the subdivision of activities is possible when several people dedicate
themselves to the same task, dividing a complex work into parts that are easier to
assign to individual members; the filter effect that occurs when the group deli-
berately ignores certain information available to it, in order to focus attention on
the most important aspects of the decision, favoring the best choice; the com-
pensation, for which it is more convenient to rely on the combination of the es-

timates of many people, rather than a single one, in order to mitigate the ex-
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tremes and to arrive at a more likely average value; the adherence that occurs

among the members of the group, partly due to the sharing of the knowledge of

its participants—although this is a positive factor only if it does not prevent the

search for alternatives.
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