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managers who, given the urgency of decision making, are 
now able to save their time and cognitive effort without 
significant quality loss in their decisions. However, the na-
ture of the use of heuristics – predominantly unconscious 
and intuitive – can prompt them to make considerable and 
predictable errors of judgment called biases. 

The natural human susceptibility to biased thinking 
often leads people to produce irrational decisions even 
when all relevant facts and information are readily avail-
able to them (Frank, 2010). Likewise, managers, who are 
often seen as intelligent and generally successful people, 
may see their potential seriously compromised by the bias 
of their judgments.

For this reason, and in order to contribute to both the 
study in a national context as well as to the availability of 
useful tools for the improvement of managers’ decisions, 
this article proposes the investigation of three well docu-
mented biases – overconfidence, optimism, and anchor-
ing effect – on a sample of managers of the Portuguese 
port sector. In addition, and in view of the conclusions of 
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Abstract. Decision-making is a multidisciplinary and ubiquitous phenomenon in organizations, and it can be observed
at the individual, group, and organizational levels. Decision making plays, however, an increasingly important role for the
manager, whose cognitive competence is reflected in his ability to identify potential opportunities, to immediately detect
and solve the problems he faces, and to predict and prevent future threats. Nevertheless, to what extent do managers of
the most diverse sectors and industries continue to rely on false knowledge when they have better strategies at their dis-
posal? The present article proposes, through the application of bibliographically based instruments, the diagnosis of three
prominent biases – overconfidence, optimism, and anchoring effect – in managers of the Portuguese port sector, as well as
also seeking to establish a comparative analysis with the conclusions already documented in relation to the Brazilian civil
construction sector. In addition, and in view of the results obtained, this paper also provides a set of measures capable of
contributing to the mitigation of the effects of these and other biases, and, in this way, to the improvement of the decisions
of said managers.
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Introduction

Herbert Simon (1997) was one of the first authors to rec-
ognize that while the homos economicus intends to deal
with the real world in all its complexity, the manager rec-
ognizes that the perceived world is nothing more than a
drastically simplified model of the confusion and compli-
cation that surround us. This notion implies that manag-
ers, when making decisions, apply basic principles that do
not occupy them much time for reflection. According to
the author, such simplification can lead to errors but it
also derives from the Man’s nature, and there is no other
realistic alternative to the limitations of reason and human
knowledge. As Thaler (2016) states, “The reader knows,
and I know, that we do not live in a world of homos eco-
nomicus. We live in a world of human beings” (p. 21).

Acknowledging Man’s time and cognitive constraints,
Tversky and Kahneman (1974) listed a set of heuristics
that allow individuals to produce judgments easily, quick-
ly, and intuitively. These mental tools are vastly useful to
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Feitosa (2010) regarding the manifestation of these three 
biases in managers of the Brazilian civil construction sec-
tor, this paper also proposes a comparative analysis be-
tween the two sectors in order to identify possible behav-
iour convergences and/or divergences. 

The objectives of this study can therefore be defined in 
three main points:

1. To diagnose the presence of overconfidence, opti-
mism and anchoring effect in managers of the port 
sector;

2. To establish comparative links between the results 
of the diagnosis of managers of the port sector with 
bibliographically justified conclusions regarding 
managers of the construction sector in Brazil;

3. In the event of confirmation of any of the three bi-
ases, to provide established guidelines and recom-
mendations in order to mitigate their impacts.

The three stated objectives will be fulfilled through-
out the subsequent sections of the paper. In particular, 
the next section introduces the theoretical framework of 
the research topic, elucidating the reader about its main 
concepts and ideas. Next, it’s clarified the pertinence of 
the study of the three biases, as well as the problem-re-
lated questions the paper proposes to answer. Moreover, 
it’s presented the research model of this investigation (i.e. 
evaluation tools applied), together with a picture of the 
Portuguese port sector and its growing importance in 
the national economy, and the conclusions already re-
corded by Feitosa (2010). Lastly, the obtained results are 
analysed and compared to the reality observed in the 
construction sector in Brazil, and a set of recommenda-
tions to prevent possible bias detected in the judgment of 
the managers of the sample under analysis is also made 
available.

1. Theoretical background

As previously mentioned, heuristics are generally useful 
and efficient tools, allowing individuals to, most of the 
time, save their cognitive effort and other resources spent 
on decision making. Nonetheless, a blind reliance in intui-
tion can lead even the brightest individuals to apply such 
mental shortcuts in an erroneous way, eventually making 
considerable errors of judgment. These systematic and 
predictable errors are called biases.

1.1. Overconfidence

Bazerman and Moore (2013) suggest that overconfidence 
can be considered the father of all biases. Firstly, because 
its effects are the most dominant, deep, and destructive 
of the set of previously documented biases. Griffing and 
Varey (1996) go as far as to claim that overconfidence is 
not only accentuated but almost universal, while DeBondt 
and Thaler (1995) add that this is arguably the most robust 
bias ever studied in the psychology of judgment. Secondly, 
because overconfidence acts as the driver for many of the 
remaining biases.

Extensive research demonstrates that individuals are 
overconfident in their beliefs, even if unfounded. More 
precisely, they tend to place too much certainty in their 
judgments (overprecision), to believe that they are better, 
in a series of desirable attributes, than what they really 
are (overestimation) and to judge themselves superior to 
others in certain dimensions (overplacement).

Some authors argue that overconfidence, and some 
positive illusions in particular, can sometimes be benefi-
cial in the sense that they improve and protect the per-
son’s self-esteem, they increase their commitment and 
individual content, and also instil persistence in the face 
of difficult tasks or uncontrollable and adverse situations 
(Bi et al., 2016). Even so, there is no evidence that positive 
illusions lead to better decisions, quite the contrary.

According to Thaler (2005), overconfidence can be 
observed in two ways: (1) the confidence ranges that in-
dividuals define for their quantitative estimates are gen-
erally too narrow (e.g. in their investigation, Alpert and 
Raiffa (1982) observed that the 98% confidence intervals 
of the decision-makers only included the correct answer 
in about 60% of the time); and (2) individuals are poorly 
calibrated in the calculation of probabilities (e.g. accord-
ing to Fischhoff et al. (1977), of the events that we are sure 
to happen only 80% end up occurring).

Good managers are known for being able to make 
a realistic assessment of the risks, dangers, and failures, 
especially their own. Yet, overconfidence unconsciously 
and systematically harms the manager’s decision making 
(Dedu et  al., 2012). This bias has been shown to be re-
sponsible for situations such stock market bubbles (Nof-
singer, 2005), the continuous bet on acquisitions and or-
ganizational mergers despite their failure rate (Malmend-
ier & Tate, 2015), or even the high level of entrepreneurial 
initiatives in businesses that soon go bankrupt (Libby & 
Rennekamp, 2012).

1.2. Optimism

The tendency to overestimate the positivism of the fu-
ture is known as unrealistic optimism. Weinstein (1980) 
notes that most people have overly optimistic ideas about 
their skills and future expectations. They tend to judge 
the probability of experiencing positive events throughout 
their lives as above average, while underestimating their 
susceptibility to unpleasant situations.

In addition, the illusion of control also seems to play a 
key role in building overly optimistic views, thus influenc-
ing the commitments we make and therefore compromis-
ing our ability to achieve the goals we have set out (Baker 
& Wurgler, 2004). Effects of this nature are further exac-
erbated by the high commitment of individuals towards 
their projects or expectations (Meyer, 2014).

In the business domain, optimistic overvaluation has 
already been associated with several strategic decisions, 
such as the level at which managers are willing to indebt 
their companies (Heaton, 2002; Hackbarth, 2004; Fair-
child, 2005; Malmendier et al., 2011), and why deadlines 
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and budgets are systematically exceeded (Buehler et al., 
1994; Siemiatycki, 2010). In the latter, this tendency, 
called planning fallacy, results from overestimating hu-
man speed to complete projects and tasks, as well as 
from the lack of anticipation of difficulties that may arise 
during the process.

Although optimism can be studied in terms of situ-
ational variations, its analysis is usually made in terms 
of individual differences: optimistic people tend to have 
positive expectations about their future, as opposed to 
pessimistic people who tend to expect the worst. For this 
reason, much of the research on this topic of human be-
haviour resorted to the application of the Life Orientation 
Test – LOT (Scheier & Carver, 1988), in which general-
ized expectations are analysed for positive events versus 
negative events.

1.3. Anchoring effect

Tversky and Kahneman (1974) argue that when making 
quantitative estimates people have a starting point, some-
times an arbitrary value, to which they make adjustments 
until they reach a final solution. The authors suggest, 
however, that such adjustments are typically insufficient, 
resulting in the produced estimates being anchored to 
their reference values. This tendency for our judgments 
to be overly influenced by opinions or initial information 
is called the anchoring effect.

The anchor may be externally imposed (e.g. suggested 
in the problem) or developed by the decision maker (e.g. 
an initial estimate) (Epley, 2004). In both cases, the adjust-
ments made to it are typically insufficient since the indi-
vidual is biased in his search for information, displaying 
preference for data that conforms to the presented anchor. 
Consequently, different starting points will give rise to dif-
ferent estimates.

Research shows that this phenomenon is also observ-
able in the decision-making of managers, especially in 
negotiation situations. The simple act of exposing an in-
dividual to an extremely high price results in an increase 
of the value that individual is willing to pay for a good 
(Galinsky & Mussweiler, 2001; Gunia et al., 2013) even if 
that good belongs to a different category from the one that 
was introduced as an anchor. Other domains in which the 
anchoring effect was detected include pricing decisions 
(Mussweiler et  al., 2000), financial investment decisions 
(Serfas, 2011), probability estimates (Tversky & Kahne-
man, 1974), performance forecast (Schade & Koellinger, 
2007) and even on general knowledge questions (Jacowitz 
& Kahneman, 1995).

2. Approach 

Establishing the bridge to the literature review presented 
above, the problem-related questions (PQ) presented here, 
and to be developed and answered in the following sec-
tions, aim at solving the objectives initially set, namely, 
to ascertaining the susceptibility of managers in the port 

sector to the three biases, and to compare such effects with 
Feitosa’s (2010) observations in relation to the Brazilian 
civil construction sector. For this reason, each problem-
related questions is composed of two distinct questions 
which, although connected, seek to fulfil these two differ-
ent objectives.

2.1. Overconfidence 

Overconfidence seems to be universal and it can be ob-
served independently of the academic and gender back-
ground of the decision maker. Malmendier and Tate 
(2015) state that changes in perceived risk resulting from 
overconfidence are observable even in top managers, in 
these cases preventing them from carrying out reliable 
analyses to support their strategic decisions. Moreover, 
Libby and Rennekamp (2012) find that more confident 
managers tend to have a more optimistic view of the fu-
ture performance of the organization, to which Dedu et al. 
(2012) add that overconfident managers tend to overesti-
mate their cash-flows, and to accept above optimal debt 
levels.

Thus, although some authors defend the beneficial ef-
fects of overconfidence by pointing out that more confi-
dent individuals also tend to be more persistent (Bi et al., 
2016), there is already extensive evidence that this phe-
nomenon can result in poor decisions made in both the 
business and financial environment. It is, therefore, essen-
tial to understand the extent to which decisions within 
organizations are influenced by the excessive confidence 
of their professionals, and seeking to minimize the risks 
associated with them. This topic introduces the first prob-
lem-related question of the present study:

PQ1 – Are managers in the Portuguese port sector 
susceptible to the overconfidence bias? (PQ1a) How do 
its effects compare with those observed in the Brazilian 
construction sector? (PQ1b)

2.2. Optimism

The literature on decision-making and behavioural finance 
points out that optimistic bias is also often observed in or-
ganizational managers, mainly regarding their perceptions 
of success and risk associated with their businesses (Hack-
barth, 2004). In particular, it has already been shown that 
optimism can materially influence the decisions manag-
ers make on planning, investment and financing matters 
(Baker & Wurgler, 2004).

This bias is considered to be one of the main causes for 
serious failures both in setting deadlines (Buehler et al., 
1994) and in cost-benefit analysis (Siemiatycki, 2010). 
Furthermore, this is observable not only in the initial 
phases of the projects, but also throughout the remain-
ing stages, and it may even lead to an excessive feeling of 
commitment of the manager (Meyer, 2014). On the other 
hand, with regard to the capital structure of companies, 
some authors suggest that optimistic managers tend to 
have higher levels of debt (Hackbarth, 2004; Malmendier 
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et  al., 2011), while others argue the opposite (Heaton, 
2002; Fairchild, 2005). Having said this, such observa-
tions assert to the relevance of the second problem-related 
question to be explored in this study:

PQ2 – Are managers in the Portuguese port sector 
susceptible to the optimism bias? (PQ2a) How do its ef-
fects compare with those observed in the Brazilian con-
struction sector? (PQ2b)

2.3. Anchoring effect

Lastly, the literature on the anchoring effect also under-
lines its immense evidence regarding the decision-making 
process of managers at both strategic and financial levels. 
In particular, the phenomenon of the anchoring effect has 
been largely studied in the context of professional’s fore-
casting, having been observed that this bias may result 
in poor estimates of variables such as the future perfor-
mance of companies and their new businesses (Schade & 
Koellinger, 2007), as well as the return of certain financial 
investments (Serfas, 2011). On the other hand, it is also 
worth noting the robustness of this bias in a variety of 
negotiation contexts where, as a rule, unacceptable offers 
are introduced as anchors (Bazerman et al., 2000; Galinsky 
& Mussweiler, 2001; Gunia et al., 2013).

In short, judgmental vulnerabilities of this nature can 
have serious consequences both at the individual and 
organizational levels, which make it important to detect 
them in order to prevent their impacts. This leads us to 
the third and final problem-related question of this study:

PQ3 – Are managers in the Portuguese port sector 
susceptible to the anchoring bias? (PQ3a) How do its ef-
fects compare with those observed in the Brazilian con-
struction sector? (PQ3b)

3. Methodology

In order to meet the outlined objectives and to address the 
set out problem-related questions, it was strictly necessary 
to collect and analyse data directly from primary sources. 
This was accomplished through the form of a question-
naire survey directed at a set of managers from different 
organizations (and management levels) of the Portuguese 
port sector.

More specifically, in a first stage (preliminary phase) 
part of the sample received questionnaires with open re-
sponse questions, and, in a second stage (main phase), 
every subject of the sample received questionnaires 
composed of both open and closed response questions. 
Furthermore, in the main phase, the two models of 
structured questionnaires sent out, although composed 
by the same three evaluation instruments, varied in 
the form of their last set of questions. Each instrument 
was designed to diagnose one of the three biases and to 
solve its respective problem-related questions, having 
thus been adapted from different literary sources. Ad-
ditionally, the results obtained in the preliminary phase 
were used to elaborate one of the instruments included 

in the final questionnaire models, as explained in the 
next sections of this paper.

It is also important to point out that special attention 
was given to keeping the instruments as faithful as pos-
sible to those applied by Feitosa (2010) in his research on 
the Brazilian civil construction sector, with corrections 
being made only when necessary and as a consequence of 
the familiarity of the topics and issues presented. 

3.1. Overconfidence test 

As a means to examine the presence of the overconfidence 
bias in the sample (PQ1a), the investigation applied the 
proposals advanced by Gigerenzer et al. (1991) and Klay-
man et al. (1999), whose models are based on the defini-
tion of overconfidence given by Gigerenzer et al. (1991, 
p. 79) which associates said bias to when “judgments of 
confidence are greater than the relative frequencies of cor-
rect answers.”

Under this notion, the authors propose a measure of 
overconfidence corresponding to the difference between 
the individuals’ estimated average confidence levels (con-
fidence level, CL) and their relative frequency of correct 
responses (accuracy rate, AR):

Overconfidence CL AR= − (negative values of this 
indicator imply the presence of underconfidence).   
 (1)

In addition, the authors present an experimental mod-
el of confidence evaluation based on tasks of dichotomous 
choice, with the participants being asked to answer ques-
tions of two alternatives and to indicate the confidence 
level they associate to the certainty of having selected the 
correct answer. Subsequently, the answers are grouped by 
their respective categories of confidence, and the relative 
frequencies of correct answers are calculated for each of 
these categories. Overconfidence will be observed when-
ever the confidence judgments are higher than the correct 
responses relative frequencies.

By form of simplification, the overconfidence test 
presented in the questionnaire applied by Feitosa (2010) 
contained only 10 dichotomous questions. This model was 
maintained, for purposes of comparability, as well as the 
questions to be presented to the participants, which were 
adjusted only when necessary to ensure the feasibility of 
the study.

Thus, the test of overconfidence applied in this paper 
contemplated 10 questions of general culture, in which 
participants were asked to select the solution that they 
believed to be correct. After choosing the option that was 
preferred to them, each question was accompanied by a 
confidence scale of seven intervals ([50%], [51%–59%], 
[60%–69%], [70%–79%], [80%–89%], [90%–99%] and 
[100%]), where participants should assess the level of 
confidence estimated for the stated response. Having been 
informed that the correct answer to any of the questions 
was included in the two available alternatives, participants 
should note that a 50% confidence level corresponds to a 
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random guess, while a 100% confidence level corresponds 
to the certainty of having selected the correct answer. 

These values were then transformed as a function of 
the midpoint of each class – that is, [50%] = 5, [51–59%] = 
5.5, [60%–69%] = 6.45, [70%–79%] = 7.45, [80–89%] = 
8.45, [90–99%] = 9.45 and [100%] = 10. Naturally, the 
mean of the transformed values in the 10 questions cor-
responded to CL, that is, the general level of confidence 
observed in the sample, while the accuracy rate (AR) was 
determined by the average number of questions correctly 
answered by the respondents. 

3.2. Optimism test 

In order to verify the incidence of the optimism bias 
(PQ2a), it was applied the most frequently used research 
model – the Life Orientation Test (LOT) –, originally pro-
posed by Scheier and Carver (1988) and later revised by 
the same authors (Scheier et al., 1994).

In the revised version of this test (LOT-R), the model 
used in this study, individuals were asked to indicate their 
degree of agreement with different statements by using a 
5-point Likert scale (0 = “I strongly disagree”, 1 = “I disa-
gree”, 2 = “I do not agree nor disagree”, 3 = “I agree”, and 
4 = “I totally agree”). The ten statements contemplated in 
the test (Scheier et al., 1994) included 3 items formulated 
in a positive direction (statements 1, 4 and 10), 3 nega-
tively formulated items (statements 3, 7 and 9) and 4 neu-
tral items (statements 2, 5, 6 and 8). The neutral questions 
(filler questions) did not aim at the analysis of the devel-
opment of life orientation and were not to be included in 
the data analysis.

After reversing the scale in the negative statements, 
the scores were summed up to result in a certain level of 
optimism. Consequently, the higher the overall score, the 
greater the degree of optimism manifested. In this case, 
the global scale ranged from 0 to 24, since the scoring of 
the neutral statements was not used for analysis purposes.

3.3. Anchoring effect test

The experimental-standard model for the analysis of the 
anchoring effect is based on the accomplishment of two 
consecutive tasks: the participants are firstly asked to make 
comparative judgments between an uncertain amount to 
be estimated (target value) and the anchor value (i.e. if the 
former is lower or higher than the latter), and then asked 
to make an absolute estimate of the effective quantity in 
question (Tversky & Kahneman, 1974).

Furthermore, the method proposed by Jacowitz and 
Kahneman (1995) introduces the use of a parameter as 
measure of the anchoring effect in such estimation tasks, 
thus adopting the form of an experimental procedure 
that requires the analysis of three groups taken from the 
same population: the calibration group (CG), the high-
anchored group (AG) and the low-anchored group (aG). 
The calibration group (CG) provides estimates for a set of 
uncertain quantities without any mention of the anchor, 

while the individuals of the high-anchored (AG) and low-
anchored (aG) groups make their estimates (for the same 
set of questions) after making a comparison judgment 
with a value that is presented to them (high and low an-
chor, respectively). The anchors on these last two groups 
are, in turn, determined from the position in the calibra-
tion group’s estimates distribution – the high anchor cor-
responds to the 85th percentile of this distribution while 
the low anchor corresponds to its 15th percentile.

The anchoring effect is displayed whenever the groups 
exposed to the anchors (AG and aG) tend to produce es-
timates close to these values. For descriptive analysis of 
the presence of the bias (PQ3a), it is used an anchoring 
index (AI) that measures the movement of the median es-
timate of individuals from the anchored groups towards 
the anchor they were presented with (Jacowitz & Kahne-
man, 1995):

 
  

AG aGMedian Median
AI

High Anchor Low Anchor
−

=
−

. (2)

Plausible values or this indicator range from 0 (no 
anchoring effect) to 1 (the estimates of the anchored in-
dividuals coinciding with the anchors provided). Values 
greater than 1 are, however, still possible.

In addition, in order to perform a more complete sta-
tistical analysis, the authors propose the transformation 
of the two anchoring groups’ estimates into estimates 
corresponding to those of the calibration group (Jacow-
itz & Kahneman, 1995). This procedure aims to allow for 
statistical comparisons of the observed anchoring effect 
between different samples (PQ3b).

The standardization of the AG and aG group estimates 
according to the median values of the calibration group 
entails that estimates equal to the median value of this 
group are transformed into 50, while estimates above or 
below the minimum estimates of the CG are transformed 
into 100 and 0, respectively. The remaining estimates are 
standardized as follows: 

( ) ( )  50
  50  CG

CG

AI Median x
Transformed Estimate x

Maximum Median
−

= +
− ;

(for values between the maximum value and  
median of the CG) (3)

( ) ( )  50
   GC

GC

AI Minimum x
Transformed Estimate x

Median Minimum
−

=
−

.

(for values between the median and minimum  
value of the CG) (4)

As defined in the model of Jacowitz and Kahneman 
(1995), three separate questionnaires were produced and 
analysed in present investigation: a preliminary ques-
tionnaire and two final questionnaires. The preliminary 
questionnaire corresponded to the calibration group’s in-
formation gathering stage, in this case solely consisting 
of the 5 questions to be incorporated in the anchoring 
effect test. In turn, the two final questionnaires, produced 
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in the light of the results of their antecedent, included test 
instruments for each of the three biases under study, dif-
ferent only in the form of the test to the anchoring effect – 
one questionnaire contemplated the high anchor and the 
other, the anchor low.

Table 1 shows the median and percentiles of the es-
timates produced by the individuals of the calibration 
group.

Table 1. Descriptive statistics of the calibration group

41n = Q1 Q2 Q3 Q4 Q5

Median 2,000 8,000 400 700 90

Maximum 100,000 800,000 900 3,400 5,000

Minimum 100 1,700 150 15 10

15th Percentil 400 3,200 300 100 25

85th Percentil 7,000 11,200 500 1,900 300

3.4. Brazilian civil construction sector observations

In his research, Feitosa (2010) engaged on the study of the 
influence of heuristics and biases in decision-making of 
managers in the Brazilian civil construction sector. Thus, 
he proceeded to diagnose the presence of overconfidence, 
optimism and anchoring effect in the managers of the 
Energy Directory of Construções e Comércio Camargo 
Corrêa (CCCC), S.A., a company present in the Brazil-
ian market of engineering and construction since 1955, 
and that, as of 2010, had a market share of around 40% 
(Feitosa, 2010).

With this purpose, the decision attitudes of a sample of 
84 managers were analysed through a questionnaire com-
posed of three evaluation instruments that were identi-
cal in their form to those applied in this paper. From his 
investigation the author concluded that, in the first place, 
the managers of the company under analysis were over-
confident in their estimates, with a non-parametric test 
showing that the managers’ confidence level (CL) was sig-
nificantly higher than their accuracy rate (AR) in the ten 
presented questions.

The managers were, on the other hand, more optimistic 
than other groups of economic agents. The sample regis-
tered an overall average score of 18.25 in the TOV-R, with 
a parametric test revealing this value to be significantly 
higher than 17.66, the score recorded by Bandeira et al. 
(2002) in relation to the Brazilian population in general.

Finally, the author observed that the managers’ esti-
mates were heavily influenced by the anchors to which 
they were exposed. The overall mean of the anchoring 
index (AI) of the sample was 0.43, meaning that, in 
comparison with the estimates of the calibration group, 
the medians of the managers’ estimates exposed to the 
anchors moved 43% towards these very same values. 
Moreover, through the analysis of the median of the 
transformed estimates it was possible to verify that, in 
the whole test, the anchoring effect was superior with the 
low anchors than with the high anchors: the median of 

the transformed values was 51.58 for the group exposed 
to the high anchor (AG) and 33.31 for the low anchor 
group (aG). This fact was also proven by the application 
of a non-parametric test. 

3.5. Portuguese port sector

According to Autoridade da Concorrência (ADC, 2015, 
p. 6), national ports “play a role that goes beyond their di-
rect contribution to the economy and job creation”. These 
constitute, above all, support to the economic activities 
developed in Portugal, acting as point of connection of 
the various logistic and international transport networks, 
and contributing, in this way, to facilitate the integration 
of Portuguese industries in the increasingly competitive 
international markets.

As expected, in 2016, and according to INE (2016), 
maritime transport stood out in foreign trade flows, rep-
resenting around 58.3% of the international traffic volume 
in Portugal. In that same year, the movement of goods in 
the national ports amounted to 91.3 million tons, register-
ing a growth of 5.1% over the previous period.

Naturally, international traffic accounts for a large 
part of the total volume of goods handled in Portuguese 
ports – around 83.7% of the total in 2016. It is also worth 
noting that the great preponderance of maritime trans-
port is reflected in imports, essentially due to the strong 
dependence of the Portuguese economy on fossil-based 
raw materials needed to produce energy (i.e. crude oil, 
coal and natural gas), and cereals for the agri-food in-
dustry, both of which are mainly purchased from other 
continents.

In terms of geography, the Portuguese continental 
port system is composed of nine commercial ports, five 
of which constituting the main port system – Ports of 
Leixões, Aveiro, Lisbon, Setúbal and Sines –, with the 
remaining four composing the secondary port system – 
Ports of Viana do Castelo, Figueira da Foz, Faro and Por-
timão. The autonomous regions also count with four ports 
located in Azores (Ports of Ponta Delgada, Horta, Flores 
and Praia da Vitória) and three ports in Madeira (Ports of 
Funchal, Porto Santo and Caniçal).

Overall, the mainland’s commercial ports transported 
a total of 88.1 million tonnes of cargo in 2016, the highest 
value ever and around 5% above the amount recorded in 
2015. This growth was due solely to the positive perfor-
mance of the Port of Sines during this period (+16.6%), 
making this port the absolute national leader in terms of 
volume quotas of goods traded (a share of 54.6%). Port of 
Leixões followed, accounting for 19.2% of the total vol-
ume of goods handled, next it was the Port of Lisbon with 
10.6%, Setúbal (7.6%) and Aveiro (5.2%).

With regard to port terminal operators in mainland 
ports (both public and private terminals), it is important 
to note that a significant number them are integrated in 
two economic groups with a prominent position in cargo 
handling in the port terminals, namely the Mota-Engil 
Group (currently present in the Ports of Aveiro, Figueira 
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da Foz, Leixões, Lisbon and Setúbal, in the form of com-
panies such as LISCONT, SOCARPORT, TCL, SOTA-
GUS, TERSADO and SADOPORT) and the ETE Group 
(present in the Ports of Leixões, Aveiro, Lisbon, Setúbal 
and Sines, through companies such as TCGL, TCL, Em-
presa de Tráfego e Estiva – ETE, S.A., OPERLIS, AT-
LANPORT, TERSADO, PORTSINES and AVEIPORT). 
It should also be highlighted the role played by Galp 
Energia Group, which through its strong presence in the 
ports serving the two Galp refineries (Port of Leixões 
and Porto de Sines) was responsible for about 77% of the 
movement in the same year of liquid bulks in all conti-
nental ports.

3.6. Sample 

As aforementioned, the present investigation was based on 
a set of primary sources. Namely, at the time of the final 
survey, 77 questionnaires were duly completed by a group 
of managers from different hierarchy levels and organiza-
tions of the Portuguese port sector. This scope intended 
to include professionals from organizations from the mul-
tiple relevant geographic areas of the sector and, on the 
other hand, professionals whose positions and manage-
ment functions were relevant to the subject of the study.

With that in mind, the sample was mostly composed 
by top managers and mid-level managers (39% in both 
cases), with the first-line manager category being relatively 
less representative (22%). Additionally, of the group of 77 
respondents, it should be underlined the predominance 
of male individuals and participants with higher educa-
tion (around 78% in both cases), although with a relative 
balance in respect to the indicator of age – the class with 
the highest prevalence was the 56 to 65 years with only 
about 33%, and 50% of the individuals had a maximum 
age of 52 years.

On the other hand, in terms of the organizations 
contemplated in the sample, the geographical range was 
broad, having included organizations from all continen-
tal ports except for the Port of Viana do Castelo. In this 
regard, more than half of the sample refers to the par-
ticipation of managers who work in APSS (Administra-
tion of Ports of Setúbal and Sesimbra), S.A. (26%), ETE, 
S.A. (16%), TCGL, S.A. (12%), and TSA, Lda. (10%). The 
remaining organizations, PORTSINES, S.A. (8%), LIS-
CONT, S.A. (8%), TMB, S.A. (8%), AVEIPORT, S.A. (4%), 
and SETEFRETE, S.A. (3%), presented a lower incidence 
in the sample.

4. Results and discussion 

4.1. Overconfidence test

Attending the first problem-related question (PQ1a and 
PQ1b), a descriptive analysis of the answers to the ten 
questions of the overconfidence test suggests that the level 
of confidence that the surveyed managers place in their 
knowledge exceeds their actual capabilities (Table 2). In 
addition, on average, the managers in the sample believed 

to have answered correctly on at least 8 of the 10 questions 
provided to them, when in reality they only guessed right 
in a little less than 6. 

Moreover, as previously noted by Feitosa (2010), the 
standard deviation of the variable  is considerably higher 
than the standard deviation of the  variable, which in-
dicates that the managers’ confidence estimates on their 
judgments are more homogeneous than their accuracy. 
This data suggests that, besides being overconfident, man-
agers are also homogeneous when it comes to their confi-
dence estimates (Feitosa, 2010).

Table 2. Descriptive statistics of the calibration group

77n = AR CL
Mean 5.99 8.09
Median 7.00 8.08
Maximum 10.00 10.00
Minimum 0.00 6.17
Standard Deviation 2.46 0.91

Results obtained by performing a Wilcoxon Test for 
the equality of two means (Z = –6.079 and Sig = 0.000) 
allow us to conclude that the equality hypothesis between 
the means of the variables  and  is rejected at a confidence 
interval of 99%1, and that values associated to the  variable 
are significantly higher than the values associated with the  
variable, which attests to the existence of overconfidence 
in the managers of the sample.

These results corroborate the observations already 
made by Feitosa (2010) in relation to the managers of the 
Brazilian civil construction sector, particularly with very 
similar values. However, it should be noted that there is 
a slight difference between the average values of correct 
answers recorded, which is lower in the sample of manag-
ers in the Portuguese port sector (5.99 compared to the 
6.43 score in the Brazilian construction sector), although 
with similar averages of confidence levels (8.09 and 8.08, 
respectively).  

4.2. Optimism test

Considering the second problem-related question (PQ2a 
and PQ2b), a preliminary descriptive analysis of the re-
sults obtained in the diagnostic tool for the bias of op-
timism, specifically the variable LOT-R, shows that the 
mean score of the sample registers a value of 16.94, sug-
gesting the presence of this bias in the managers of the 
sector under study.

The mean score of the sample analyzed here is, how-
ever, slightly lower than that observed by Feitosa (2010) – 
18.25 –, although closer to the average score observed by 
Bandeira et al. (2002) – 17.66. In spite of this, it can be 
seen that, like in Feitosa’s (2010) observations, the average 

1 For reasons of comparability to Feitosa (2010), all results obtained in 
parametric and non-parametric tests presented here were performed 
at a confidence interval of 99%.
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score of this sample (16.94) and its median (17.00) are 
quite close (Table 3). 

Table 3. Descriptive statistics of the optimism test variables

77n = LOT-R
Mean 16.94
Median 17.00
Maximum 23.00
Minimum 11.00
Standard Deviation 2.87

Furthermore, the performance of a  Test for one mean 
(t = –4.025 and Sig = 0.000) leads us to reject that the 
mean of the variable LOT-R is equal to 18.25, that is, that 
the average level of optimism manifested by the manag-
ers of the Portuguese port sector is equal to that of the 
managers of the Brazilian civil construction sector. In par-
ticular, the test reaffirms, through the difference of means, 
that the mean of this variable is lower for the first sample 
than for the second. Nevertheless, a second  Test for one 
mean (t = –2.219 and Sig = 0.029) confirms the equality 
between the level of optimism manifested by the manag-
ers of the Portuguese port sector and that of the general 
Brazilian population.

As regards to the homogeneity of this behaviour, the 
standard deviation of the LOT-R variable (2.87) suggests 
that managers in the Portuguese port sector express their 
optimism with slightly less homogeneity than managers in 
the Brazilian construction sector – 2.73 (Feitosa, 2010) – 
but more uniformly than the Brazilian common popula-
tion – standard deviation of 3.76 (Bandeira et al., 2002).

4.3. Anchoring effect

Lastly, in the third evaluation instrument, and towards the 
resolution of the third problem-related question (PQ3a 
and PQ3b), a preliminary descriptive analysis of the es-
timates of the two anchored groups suggests the presence 
of anchoring effect in the sample under analysis: for eve-
ry question contemplated in the test, the median values 
of the high-anchored group’s (AG) estimates are always 

higher than those of the group exposed to the low anchor 
(Ga), with the same thing being observed with the mean 
values of the two groups (Table 4). This behavior is also 
reflected in the anchoring indexes registered in each of 
the five questions, whose values are always higher than 0.

In addition, the average  registered was 0.55, which 
means that, in comparison with the calibration group, the 
median estimates of the managers exposed to the anchors 
moved about 55% towards these same values. Thus, the 
observed average , higher than that recorded by Feitosa 
(2010) – 0.43 –, is in accordance with the evidence al-
ready illustrated by this and other authors (Jacowitz & 
Kahneman, 1995; Luppe & Fávero, 2012), confirming the 
influence of an arbitrary value on the numerical estimates 
made by the individuals in the sample.

A more detailed comparative analysis between the 
influence exerted by the low and high anchors on the 
estimates of the anchored groups is drawn from their re-
spective transformed estimates (Table 5). In this perspec-
tive, the global median of the transformed estimates was 
52.04 for the AG (high anchor) group, and 44.74 for the 
aG (low anchor) group. The deviation of these values   to 50 
(absence of anchorage) indicates the proportion of the ef-
fect. Such values indicate that, as noted by Feitosa (2010), 
the anchoring effect displayed by the surveyed managers 
is greater when confronted with low anchors that when 
confronted with high anchors. 

Table 5. Transformed Statistics (AI)

High Anchor  (n = 44) Low Anchor  (n = 33)

Mean Median Mean Median

Q1 53.39 52.30 41.61 50.26

Q2 48.83 50.06 35.05 34.13

Q3 58.39 62.00 43.36 45.00

Q4 70.41 70.37 36.90 35.40

Q5 48.72 51.37 30.58 25.00

Median 52.04 44.74
Mean 57.14 35.96

Table 4. Anchoring indexes (AI)

Anchors Groups

AI
High Low

Calibration
(n = 41)

High-Anchored 
(n = 44)

Low-Anchored  
(n = 33)

Mean Median Mean Median Mean Median

Q1 7,000 400 8,702 2,000 8,652 6,500 2,724 2,500 0.61

Q2 11,200 3,200 33,750 8,000 9,301 9,000 6,664 6,000 0.38

Q3 500 300 410 400 493 520 377 375 0.73

Q4 1,900 100 875 700 1,802 1,800 604 500 0.72

Q5 300 25 245 90 218 225 75 130 0.35

Mean: 0.55
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These observations were verified by performing Mann-
Whitney U Tests for equality of two independent distribu-
tions (Questions 1, 2, 4 and 5 with Z = –6.146 and Sig = 
0.000, Z = –4.509 and Sig = 0.000, Z = –7.190 and Sig = 
0.000, and Z = –5.792 and Sig = 0.000, respectively), as 
well as a  Test for equality of two means from independ-
ent samples (Question 3, with  = 5.608 and Sig = 0.000).

Finally, a summary of the obtained and analysed re-
sults, as well as their relation with the objectives and prob-
lem-related questions initially set out, can be consulted in 
Table 6.

5. Recommendations

Despite the limitations so far addressed, human judgment 
is perfectly useful most of the time. It is not, however, in-
fallible, so it becomes important to study and consider its 
weaknesses. According to Simon (1983), only in this way 
can we devise ways of effectively use the powers and ca-
pacities that human reasoning gives us. In this sense, the 
key question, which also solves the third objective of this 
work, is: what can we do to correct such deficiencies?

With regard to overconfidence and optimism, au-
thors suggest that the elimination or at least reduction of 
its effects might be achieved through the simple task of 

asking managers to consider the opposite option to their 
preferred one (Haran et  al., 2010). According to Koriat 
et al. (1980), interventions that force individuals to reflect 
on alternative perspectives, interpretations or hypotheses 
are, in most cases, effective in that they introduce a higher 
level of realism to the decision maker’s thinking.

Similarly, the anchoring effect also seems to be re-
duced when the individual is induced to look for evidence 
that contradicts their judgments (Mussweiler et al., 2000). 
In addition, it also seems to be beneficial to seek to frame 
problems and scenarios in a more neutral way (Hammond 
et  al., 1999). This means, for example, transforming the 
problem into an issue that does not insinuate the desired 
solution. Furthermore, the framing of problems can also 
be tested by introducing different perspectives and hence 
different starting points.

In order to mitigate the effects not only of the three 
biases addressed in this paper but also of the many others 
already documented in the literature, based on research 
results, several measures can be applied to improve quality 
of the decisions to be made: 

Using decision-analysis tools. Considering that the 
human mind is not programmed to make optimal deci-
sions intuitively or automatically, it is preferable to resort 
to procedures that lead us to more optimized decisions 

Table 6. Synthesis of interrelationships between objectives, PQs and results

Objectives Problem-related Questions Results

Objective 1 – 
To diagnose 
the presence of 
overconfidence, 
optimism and 
anchoring effect in 
managers of the port 
sector.

PQ1a – “Are managers in the 
Portuguese port sector susceptible to 
the overconfidence bias?”

Port sector managers exhibit significant overconfidence regarding 
the accuracy of their own judgments.

PQ2a – “Are managers in the 
Portuguese port sector susceptible to 
an optimism bias?”

The managers of the Portuguese port sector are significantly 
optimistic.

PQ3a – “Are managers in the 
Portuguese port sector susceptible to 
an anchoring effect bias?”

The numerical estimates produced by managers of the Portuguese 
port sector are significantly influenced by the anchors they are 
exposed to.

Objective 2 – To 
establish comparative 
links with the 
bibliographic 
conclusions 
regarding managers 
of the Brazilian 
construction sector.

PQ1b, PQ2b and PQ3b – (…) How do 
its effects compare with those observed 
in the Brazilian construction sector?

1. The managers of the Portuguese port sector behave in a similar 
way to the managers of the Brazilian construction sector in 
regards to the confidence they place in their judgments, as well 
as showing confidence estimates more homogeneous than the 
accuracy of their knowledge;
2. As far as their optimism is concerned, the managers of both 
sectors show the presence of biased thinking, although this is 
statistically less expressive in the managers of the Portuguese port 
sector;
3. Managers from both sectors produce biased judgments 
regarding the anchors to which they are exposed to, with both 
managers of the Portuguese port sector and managers of the 
Brazilian construction sector being significantly more influenced 
by low anchors.

Objective 3 – In 
the presence of 
any of the three 
biases under 
analysis, to provide 
guidelines and 
recommendations 
to mitigate their 
impacts.

Objective dependent on the results of the previous problem-questions, and of a qualitative and 
bibliographical research character, therefore not inferring the existence of a problem-related question. Its 
development appears in the following section (5.4 Recommendations).
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(e.g. linear models) when faced with problems in which 
the quality of the decision is fundamental. This type of ap-
proach (usually multi-attribute) requires the quantification 
of preferences and relative values that the decision maker 
deposits in each of the decision options, as well as the pre-
diction of probabilities associated with future events whose 
results are uncertain. The advantage of applying these tools 
stems from the fact that, contrary to what happens with hu-
man judgment; linear models only analyze information that 
is empirically proven to have predictive power. Decisions 
always based on the same set of variables, such as some de-
cisions at the financial level, personnel management or even 
at the purchasing level, are some of the decisions indicated 
for the use of linear models. 

Acquiring knowledge. Kagel and Levin (1986), among 
other authors, believe that the process of improving our 
judgment occurs naturally as we receive feedback on our 
past decisions. Tversky and Kahneman (1986) state, how-
ever, that it is unlikely that the basic biases of judgment 
will self-correct over time. For the authors, proper learn-
ing requires immediate and accurate feedback, which is 
rarely observed in the real world. In addition, some au-
thors point out that even when receiving instant feedback, 
man tends to misrepresent the memories of his predictions 
(Meyvis et al., 2010). For this reason, Neale and Northcraft 
(1989) suggest that the bias in decision making should be 
eliminated not by experience (i.e. mere repeated receipt 
of feedback) but by the acquisition of knowledge. This 
knowledge results from individuals developing a strategic 
conceptualization of what constitutes a rational decision-
making process and learning to identify the biases that 
limit their rationality. 

Eliminate de-biasing. At individual, group and even or-
ganizational level, many behaviors are rooted as a stand-
ard repository and are therefore difficult to change. Satis-
faction with the status quo, risk aversion and a preference 
for certain results of already known behaviors in favor 
of uncertain results of innovative behaviors are some of 
the factors that prevent individuals from changing their 
behavior. Thus, in order to observe an improvement in 
decision making and to maintain it over time, it is impera-
tive that rooted thinking and behavior must be unfreezing. 
Then, once past behaviors are thawed, individuals become 
more receptive to considering new alternatives (change). 
After a positive change has been made, and although it 
is tempting to revert to past practices, new habits should 
be “frozen” as a new standard behavior of the individual 
(refreezing). This does not mean that biases cease to exist, 
since it is still easy for them to be accidentally used, so for 
this change to be definitive it is necessary for individu-
als to routinely analyze their decisions, particularly in the 
search for evidence of biases.

Reasoning analogously. Unlike what happens with 
learning from individual episodes, the process of extract-
ing common lessons between two or more situations gen-
erates a more general understanding, serving as a simple 
and useful approach to mitigate bias in human judgment 

(Thompson et al., 2000). Additionally, a more diversified 
analog exercise can also be effective in obtaining greater 
knowledge and, consequently, a better understanding of 
what is the most appropriate strategy for a given situation 
and why. Bazerman and Moore (2013) warn, however, that 
an overly diversified analysis may also lead to the message 
or lesson to be retained being lost. 

Adopting the perspective of an outsider. Kanheman and 
Lovallo (1993) argue that we all have two perspectives in 
decision-making, an insider perspective (i.e. the biased 
decision maker, who considers each situation as unique) 
and an outsider perspective (able to create generalizations 
between situations and identify similarities). The authors 
argue that the outsider makes better decisions than the 
insider, since the perspective of the former incorporates a 
greater amount of useful information extracted from pre-
vious decisions. Even so, although the two perspectives 
coexist simultaneously, the human being exhibits a natu-
ral tendency to act more in line with the insider, largely 
because of factors such as overconfidence and optimism. 
For this reason, and in order to mitigate the effect of such 
biases, Kahneman and Lovallo (1993) suggest that the de-
cision-maker invite the outsider to share his or her vision 
with him or her, which may arise in the form of a trusted 
friend or colleague with experience in similar decisions. 
Alternatively, the decision-maker himself can and should 
also assume the role of outsider, wondering what advice 
he would give to someone who asks him the question he 
seeks to resolve. The key idea of the strategy is therefore 
to give more prominence to the outsider’s opinion and not 
allow the insider to make all the decisions alone, especially 
on sensitive and important issues. 

Understanding biases in others. The nature of manage-
ment means that individuals are constantly working with 
and on the basis of others’ decisions. In this sense, Bazer-
man and Moore (2013) present a model that allows, above 
all, adjusting a multitude of biased decisions in both indi-
vidual and collective contexts: (1) understand and analyze 
the context in which decisions are being made, (2) distin-
guish potential biases surrounding decisions and decision 
makers, and (3) identify and make logical adjustments for 
each decision. 

Referring people to more ethical and sensible decisions. 
Thaler and Benartzi (2004) argue that it is possible to an-
ticipate the mistakes that human beings make on a regular 
basis and build systems that correct such behaviors in or-
der to lead individuals to more correct and ethical deci-
sions (e.g. assumed organ donation policy for transplants 
imposed in several European countries).

Improving our decision making is, however, a com-
plex task, which occurs gradually and only with persistent 
monitoring from the person’s side. It requires, therefore, 
time, effort and courage from the organizations to recog-
nize the limitations of their decision-makers in order to 
replace, whenever needed and justified, the primary use of 
a faulty intuition by a strategy of collecting and analysing 
truly appropriate information.
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Conclusions

The results of the present investigation confirm that man-
agers in the Portuguese port sector are also susceptible to 
cognitive biases which, in turn, result in judgment errors 
in a systematic and predictable way. In particular, and in a 
comparison with the observations documented by Feitosa 
(2010), the application of diagnosis tools made it possible 
to verify that: (1) as seen with managers of the Brazilian 
civil construction sector, managers of the Portuguese port 
sector are also overconfident in regard to their knowledge 
and skills; (2) managers in the Portuguese port sector are 
considerably optimistic about their future, albeit less sig-
nificantly than managers in the Brazilian construction in-
dustry, and (3) the introduction of anchors considerably 
influences the judgments of managers in both economic 
groups. Thus, the obtained results refute the foundations 
of rational theories that act as the basis for many of the 
decision-making models currently accepted. Instead, evi-
dence that the managers under analysis do in fact display 
biased behaviour suggest that reality is closer to the prin-
ciples of bounded rationality. This is not, however, to sug-
gest that managers are less clever, but rather to recognize 
that they are, first most, human beings, and that like all 
other individuals they are prone to rely on simple heuris-
tics and routine reasoning when making decisions.

In the light of the above findings, the present study 
aimed to contribute to the advancement of the literature 
on the limitations of rationality in the organizational de-
cision-making process, namely by the diagnosis of three 
prominent biases in the Portuguese port sector reality, a 
still relatively undocumented topic in the national con-
text, as well as drawing comparisons of behaviour with 
another sector. Moreover, this article also provided a set 
of measures that can contribute to the mitigation of the 
detrimental effects of biases and, consequently, to the 
improvement of the decisions made by these and other 
managers all around the world. It is, however, important 
to safeguard that the conclusions of the present study, 
drawn from a non-probabilistic sample, are exclusive for 
the sample itself and should therefore be read carefully, 
avoiding direct transpositions to other economic groups 
or organizations. For that reason, it is suggested, in terms 
of future research, the expansion of the theme through 
the application of one or more of the addressed evalua-
tion instruments in new contexts, both at organizational 
level (i.e. different companies of different) and at sectoral 
level. 
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