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Abstract. The oil industry has substantially increased fitgastments in projects, given the importance afgbttor to
the country’s development. The large number ofqutsj has made their objectives progressively hatdeachieve
owing either to the competition for resources ottheir high complexity, or even to interference agohe projects
themselves. In one of the links of this industpy@duction chain, the logistics area, more speailfic shipping, the
projects are related to the preventive maintenaotexisting ships, known as docking, and to thédmg of new
ships. A difference is noticed in the docking ptgeegarding objectives planned and those achiewith indicates
the need for improvements. As docking operatioescansidered projects, the concepts and tools @jept and risk
management can be used to meet such needs. Thas pasents a study of risk events in docking jpisjéor olil
tankers and points out the most important onesgritess their causes and consequences and the nodtigyd tools
and techniques employed.
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1. INTRODUCTION

Uncertainties are inherent in human activity and ba found in any organization’s routine projeats activities.
When handling uncertainties likely to create techhrisks, there are a number of tools availablevels as databases
concerning the likelihood and impacts with regaodrisk events. For example, when calculating aroraobile
premium, an insurance company has tabulated dgtadieg incidents and thefts, and information o dhiver such
as: age, gender, marital status, home addresgepeaking, and other details that define the ilikeld of incidents
and the respective impacts.

When managing risk events, the picture will beatéht, and as organizations are in their initiaturity stages,
there are still no structured databases with infdiom available to project managers, who will havedepend on
information gathered by professional team membarsived in projects, and certain precautions shbe@didopted in
order for these data to be useful. Finally, thera heed to assess this information’s quality.

This article’s purpose is to point out the key reslents to which docking may be subjected, to emarand to rate
them with the aid of the techniques and tools mmyenxmonly used by project management professioraild, to
analyze the level of convergence among specialggigiions in connection with impacts and the likethd of risk
events occurring.

2. THEORETICAL FOUNDATIONS

This section deals with the concept of uncertaéntidnen docking oil tankers, as well as the analgtispinions
regarding risk events. It also discusses how thguiaition of specialists’ knowledge takes place duv people
position themselves when faced by risk. The commfuwill cover aspects on the application of Kellidatoncordance
coefficient.

2.1. Project uncertainties

A paradox in risk management has attracted intarestcuriosity in the project management commuritythe one
hand, this field of knowledge is one of the mogpamant and full of techniques and tools, and andther, it is one of
the least studied. A survey performed by Ibbs amealK (2000) shows that a lack of knowledge in deplhvith
uncertainties was detected in project managereun df the different sectors under review: telecamivations, high
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technology manufacturing, information technologyd aivil engineering. Absorbing concepts with reb# risks and
uncertainties and knowing how to manage them isighbto be one of key considerations that projemhagers may
learn from the survey.

One of the most valuable contributions to the usi@erding of risk concepts was provided by WidemE®op)
when defining the bounds of the field of uncertaisit including the opposing elements of the unknamad of
certainty. In this respect, uncertainty may be aered a conceptual field confined between thesedl@ments, which
is the center of the concerns involved in risk madThe risk versus uncertainty relationship addpty the PMI
(2004), for example, was considered, and a compede risk definition was established as being tanertain event
or condition which, when it happens, has a posibivaegative effect on a project’s objectives.”

In this regard, project risks have their sourcthimfield of uncertainties, which in turn are foundevery project, in
a more or less intense form (Perminova et al, 2008)

For Perminova et al (2008), the key difference leetvrisk and uncertainty refers to the likelihodastablishing
probabilities. Hence, risk is defined as a situaiio which decisions are made under unknown prdityalsbnditions.
This is not case with uncertainties. It is impoksito associate them with numerical probabilityues, and there is a
lack of knowledge on the outcome of an event.

An interesting enough aspect regarding uncertantiasic and at the same time supplementary tatthibes of
Wideman (1992) and which provides a broader viewhensubject, was put forth by Meyer et al (200Bpwroposed
four types of uncertainties:

»  Variability: random yet foreseeable and contitwiéachanges around the known objectives of costenmd,

. Foreseeable uncertainty: a few known factors waifect a project in an uncertain manner, yet althgw

contingency plans to be put in place in order todf@the consequences of any occasional events;

. Unforeseeable uncertainty: one or more significkattors that influence a project cannot be predic

requiring the solution of problems as they occur;

. Chaos: completely unforeseeable factors totallyalidate a project’'s objectives, planning, and rapph,

causing it to be repeatedly and completely reddfine

Conceptually, the field of uncertainties may beagd as the core of managerial concerns. In thiarctgg/Vard and
Chapman (2003) uphold that any project risk managgmrocess should restrict its focus to managigrtainties, as
risks are always associated with threats (or oppdits) of uncertain events in projects.

In a previous study they showed that the traditieveys of treating risk tend to concentrate on afaitity events
and makes little consideration of the ambiguousetspexisting in projects. To them, variabilityeef to a project’s
elements likely to assume different and hence taicevalues, such as: terms, costs, and qualityth®rother hand,
ambiguity is associated with the lack of clarity data, in detail, structures, among others, becaisses, limited
knowledge, and less clear situations will be foimthe behavior of the persons involved.

The writings of Ward and Chapman (2003) may be sesea continuum representing the spectrum of usiogyt
management, which takes into consideration not dhigats but also opportunities. The broad visidnrisks,
involving threats and opportunities, was ratifiedthe works of Hillson (2002). To this author, gsére related to
uncertain events likely to affect a project’s olijges in a negative or positive manner. This maroiaisk positioning
creates different managerial strategies.

To the US Department of Defense (DOD, 2006), rsskriderstood as a measure of future uncertaimtiashieving
program objectives within the restrictions estdtdid for cost, terms, and performance. Accordiniltalarres (2006),
the term risk means not only the occurrence ofradesirable event, but also its likelihood and cqnséces, should it
occur.

Risk management thinking puts forth additionalraléives to enable the management of those evefiteed up to
now. Nonetheless, for Raz et al (2002) the suljécisk management is still in its childhood. Selestudies (PMI,
2004; VALERIANO, 1998; Keelling, 2006) have showiskr management as a series of interconnected meges
involving specific techniques and tools. The PMDO@2) proposed six risk management processes: Raslagement
planning, detection, qualitative assessment, giadive assessment, response to risk, and monitandgontrol.

Project risk management is intended to detect aadi with uncertainties likely to impact a projepet there are a
number of unknown uncertainties likely to affegbraject and which are not given any consideratiord may affect
their objectives. Those uncertainties that canrifiticaa project, whether known or unknown, are aosource of
concern to the persons involved in risk managemeigiire 1 depicts this situation; the uncertaintke®wn and
unknown to the persons involved are shown on thé&datal axis, and the uncertainties likely to affer not the
project, on the vertical axis.
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Figure 1 — Uncertainties matrix

Furthermore, an environment of uncertainties mayepeesented jointly with a project’s environmeas,in Figure
2, in which the environment of uncertainties isalie®d by a certain degree of knowledge, varyingnfia limit close to
zero to a limit close to one hundred percent ofutheertainties likely to affect a project. The geij environment is
broader, embracing the partially known environn@nincertainties and the environment unknown topttogect team.
There is also the environment unknown to the tdarwhich does not affect a project and are natuasice of concern.
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Figure 2 - Project and uncertainty environment
2.2. Docking

The development and application of a risk managémezthodology for ship maintenance projects, tlipgr's
objective, has not been covered yet by literatpexiglized on this topic. Nonetheless, the concaptsnature of this
type of project should be explored.

According to Transpetro’s System for the Economionitbring of Projects (TRANSPETRO, 2000), a ship
maintenance project is an extremely important eureits operating life, and takes place every twd a half years by
means of compliance with rules and regulations, @nehich is intermediate and one intended to cladéve-year
cycle. The deadline for concluding each projealafined in each ship’s certificate, and therefamdess an accident
happens, or in the event of a technical recommé@ntat restriction, planning should be based osdtaates.

In general terms, maintenance of an oil tanker mgdacing it in a dock or dry-dock (facilities inted to build or
repair ships) performing the required repairs, pating it back in operation. This procedure ie 8hipping area is
known as docking. Santos and Goncalves (2006) ixpieat from an operator’'s viewpoint, maintenancaynibe
divided into four stages: Preparation of the regpiecifications, inspection and acceptance of #meices provided,
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approval of the shipyard’s invoice, and preparatérthe final project report. Hence, maintenanceiptankers is a
generic term for the period during which a shipasded over to a shipyard for repairs (TRANSPETRIDO).

During these projects, work takes place includimgse repairs that could not be performed duringigissoperating
cycle. This could take place owing to the lackiofet or to the need for special cleaning preparatand elimination of
gases from hydrocarbons, employed in a ship’s \statems and which would cause its downtime. Tpiscigl
preparation will allow work in an environment hégltfor people, known as “free for fire” or “freerfman.”

Specifying the services to be provided and defirtimg shipyard selected for the repairs should td&ee before
beginning a ship’s downtime and is part of the @cbjplanning stage. This stage is complex, as dierofor it to be
successfully executed, removing a ship from opemnathas to be discussed with all the interestetiegareconciling
the outcomes arising from this downtime. It is at@wessary to list all the services to be provided to select the
shipyards capable of meeting the requisites.

Removing a ship from operations will affect thetre$ the fleet's programming, often requiring a frary
replacement of this equipment, which is not alwayailable in the market. Correctly detecting thevise will also be
adversely affected, as with a ship in total opergtiit is not possible to perform a detailed in§pecthroughout the
ship. In conclusion, the selected shipyard mayctaje postpone receipt if a ship is not availalolerhaintenance on the
agreed on date, as normally demand for shipyardcssris greater than the supply.

2.3. Risk perception

Risk analysis is a rational assessment procedaterthy contribute significantly to the decision nmakprocess, if
values and limitations are borne in mind in a stmimanner. There is a trend to accept assessrasnas exact
measurement, when in fact there is a lot of subjéctinvolved (SKJIONG; WENTWORTH, 2001). Subjedtiy is
related to perception by people, and which purstaKunreuther (2002) is affected by biases inrthelgments.

According to Slovic (1987), research on the peroepdf risk events has brought to light a set ohtakor heuristic
strategies that people employ to find some meaiing world of uncertainties, and though these rales valid in
several circumstances, in others they may leadageb with strong implications in the treatmentisks; there is much
evidence that the perception of risk events iscaééfi by biases in their judgments (KUNREUTHER, 2002 general,
these heuristics are easy to use, but they maytdeserious systematic errors (TVERSKY; KAHNEMANY74).

Difficulties in understanding probability processasedia coverage, personal experiences and arsietase
uncertainties, badly assessed risk events, andutfgment of facts lacking credibility by the public general.
Specialists are also subject to the same biasgsarircular when they are forced to give an opindensubjects not
covered by their field of knowledge (SLOVIC, 198Fhpr this reason, specialists should be consulidyl an events in
connection with their specialties; in addition, tehould be questioned on what experience andaetanformation
contributed to their assessment, as although djstsiare very knowledgeable, they may have diffies in attributing
probabilities (SKIONG; WENTWORTH, 2001).

Slovic (1987) studied risk perception by peoplghia United States. The author wanted to discover people
perceived risks in thirty activities and technoksyi such as for example: Nuclear energy, motorcie)i small
firearms, tobacco, motorcyclists, alcoholic bevesgrivate aviation, police work, pesticides, andgery. Each of the
persons interviewed was requested to consideriskeof death in society as a whole, arising fromsth activities and
technologies. The survey was applied to four dififergroups: forty members of the League of Wometeké&y thirty
university students, twenty-five professionals where members of the Active Club, and fifteen prei@sals chosen
for their involvement in risk analysis, includingnang others a geographer, an environmental poli@alyat, an
attorney, an economist, a biologist, a biochendst] a member of a government regulatory agencyhdaardous
materials.

The authors concluded that perception by spedalisth regard to the risks in the thirty items wasy much
associated with the annual background of casualiiesigh it was only possible to confirm twentyefitems from
which the background was obtained. In the caseaghén, however, only a moderate relation was nbttd/een
perceptions and the casualty background. In pdaticthe risk perceived in the nuclear energy dgtiwas exceedingly
high when compared to its casualty background,dditeon to being considered the most risky by twoups of
laymen, while specialists deemed it in twentiethcpl only.

The survey by Slovic (1987) contributes to risk mg@ment by demonstrating that specialists aretabjet close
to the values found for background data, while lagrhave no sensitivity to deliver an opinion ok Bsents.

2.4. Positioning in the face of risk

In addition to perception, another factor that dese to be borne in mind in risk management ishibleavior of
people.

In fact, people position themselves differentlytiie face of risk; according to Lefley (1997), peaoattitude is
influenced by past experiences, and when younglpdend to assume greater risks than when thegldes or more
experienced. A survey with fourteen hundred amghtgifour project managers found a strong negatimeelation
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between a manager’s age and the acceptance ofrristher words, the older they are the less rigieptance there is
(VROOM; PAHL, 1971).

A simple tool to understand risk tolerance is thiétyi curve, which according to Kwak and LaPla@9(5), and
Von Neumann and Morgenstern (1953 apud NEPOMUCEN®I®; SUSLICK, 2000), shows the aversion to risk fo
a concave curve, the propensity to risk for a caragve, Figure 3 and in the case of a decisionanaidifferent to
risk, the utility curve appears as a straight line.

Aversion to risk Propensity to risk

Utility Utility

Figure 3 - Utility curve
Source: Kwak and LaPlace (2005)

Hence, it is important that the tolerance levelutidoe very well defined so that project managetser persons
involved, and companies invest in their projectscadtely.

2.5. Knowledge acquisition

Human knowledge acquisition is the process of efitrg, structuring, and organizing the knowledgesjpécialists
in order to capture problem-solving expertise (LIA992b). To Dhaliwal and Benbasat (1990), knowdedgquisition
is the name given to the process of broadeninguidong, and representing knowledge through the rigtson,
relationships, and procedures in the selecteddraetivity.

According to Liou (1992b), there are three concéhas should be applied in the process of knowleatgpuisition:
involvement with the appropriate persons, the usadequate techniques to broaden knowledge anduatwsted
approach. To make this effective, it will be regdirto prepare a methodology composed of four stggesning,
extraction, analysis, and verification, which v@ilrve as a guide for those conducting the prodd€sJ); 1992). The
planning stage is the first and most important, @scurpose is to understand the problem’s extengi order to
define scope and identify specialists. The extoacStage has as its key activity the acquisitiorkridwledge from
specialists by means of sessions in which differeols may be employed in support of the techniplected. The data
should then be analyzed and organized. Finallyyérdication stage will serve to assess the wakgmed with the
specialists (LIOU; WEBER; NUNAMAKER JUNIOR, 1990).

The concepts proposed by Liou (1992) were emplagethis survey. First, the surveys were planned toedr
objectives, techniques, and tools to broaden kndgde survey forms were clearly identified, and &dests were
selected. Subsequently, group work and personafvietvs took place, which created a large voluménfufrmation
which was then organized and analyzed; the spstsaliere then called on to review the results.

2.6. Kendall's Coefficient

To make sure of the quality assurance with regarithé information obtained in the interviews, amalgsis of the
replies will be required in order to confirm thégaiment among the specialists. The opinions praViole the persons
interviewed depend on their sensitivity in assags$irture situations, defining the probabilitiesesfents occurring and
the impact that the latter may cause to a projeemy. It is impossible to know which is the cart®r more precise
forecast, as these are opinions on facts that haveccurred yet, and which may or may not takegl®espite this
limitation, the degree of alignment or agreemenbd@agnthe specialists may be confirmed, by compattiedr order of
risk priorities.

One of the ways for measuring alignment among sfists’ opinions is by employing Kendall's corretat
coefficient (MARKOWITSH; PRITZEL, 1977; SCHMIDT, B¥; CONOVER, 1980; SIEGEL; CASTELLAN, 2006;
MARTINS, 2001). Okoli and Pawlowski (2004) statattthere are different forms of measuring ordengrifrities, but
Kendall's concordance coefficiend is broadly recognized as the best.

The International Maritime Organization (2002) akdntovas (2005) propose this coefficient’'s systemate
when performing risk studies of accidents with ship
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The W statistical test, known as Kendall’'s concordancefft@ent was submitted independently by Kendall &
Babington-Smith, and Wallis in 1939 (CONOVER, 198f)d measures the distance between opinions (KOMBE)
2005).

In order to calculate th@/ coefficient, in whichk specialists rate priorities ®f risks, employing natural numbers
varying from 1 toN, a second formula is used, in whiBis the sum of the posts for each item assessealk iny N

matrix:
<

12 s o)
12 (N‘N)

W =

The difference between eaBfiand the sum of thRjs divided byN cannot be considered the deviation based on the
average. The numerator is the sum of the squardealeviations, and may vary from zero to the maxn possible
value, which would occur in case of a perfect codance between thie sets of posts, in this case equal to the
denominator, for which reas® will vary between zero and one only.

According to Conover (1980), if there were to heeafect concordance among priority ratings, in otherds, if all
the priority ratings were exactly equal, tthécoefficient's result would be 1; in the case gfeafect discordance or a
total discordance among priority ratings, Wesoefficient would be zero or close to zero.

Okoli and Pawlowski (2004) inform that there isteosg concordance among the opinions expressegdxnjiadists
in caseW shows values above 0.7. Schmidt (1997) submittzleT1 with an interpretation of th¥ values, which also
shows a strong concordance for values above 0€ Ifftarnational Maritime Organization (2006) andnkavas (2005)
state that in the case W values above 0.7, there is a good concordancde Tashows the level of concordance
suggested by the International Maritime Organiza{R006), according to th&/ coefficient’s values.

Table 1 - Interpretation of Kendall's coefficient
Source: Schmidt (1997)

W  Interpretation Confidence in the priority rating
0.1 Very weak concordance None

0.3 Weak concordance Low

0.5 Medium concordance Moderate

0.7 Strong concordance High

0.9 Strong concordance (not usual) Very high

Table 2 - Interpretation of Kendall's coefficient
International Maritime Organization (2006)

Concordance coefficient

W> 0.7 Good concordance
0.5<W< 0.7 Medium concordance
W> 0.5 Poor concordance

3. METHODOLOGICAL APPROACH

First a review was made of risk management andidgdikerature, for theoretical support, and thearspetro’'s
and the regulating bodies’ specialists’ and tediinimcuments were selected. Subsequently, prevwerviews were
held with these specialists in order to make redeas familiar with oil tanker docking practices.

This initial stage is supported in the proposal&iofi (1992), who recommends planning as part efkhowledge
acquisition process with a view to becoming acquainwith the extension of the problem, selectingcsgists and
defining the appropriate tools.

A method of research was then prepared and a Prdpatytical Structure (EAP) was proposed with specialists’
assistance, which served as a basis for risk detelsy employing a brainstorming technique.

This brainstorming lasted one day, and had theggaation of professionals largely from technicalgaeering
areas. They drew up a list of items that may bénddfas risk events, causes or affects arising tierse events. The
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specialists participated in organizing the mataai&ing from the brainstorming session, and theeresult was a list of
deliverables with the risk events and their caulsgscted.

A Risk Analytical Structure (EAR) was prepared witte rating suggested by the Project Managemeinitutes
(2004): technical risk, organizational risk, extdrrisk, and managerial risk, with the additioroofe more class, that of
HSE risks.

Once the risk events were rated, a questionnaiseprgpared to specify the two variables in eadhaigent, their
likelihood and impact. By virtue of the large numbiesk events detected, the specialists prefercecespond to a
guestionnaire containing likelihoods and impacts,other words, which did not assess impacts on ¢mofect
objective (time, cost, quality, and scope). Accogdio the Project Management Institute (2004), myamization may
rate risks separately in accordance with objedivmay develop ways of determining a general rdimngeach risk.

The questionnaires were answered and a list wasprd rating the priority of the seventy-five riskents.

This priority rating listed the eight main risk ewe that were assessed above or equal to thirtythexproduct of
likelihood times impact, on a scale from 0 to 1@hwiegard to likelihood as well as to impact.

In order to undertake a more detailed investigatibtihese eight risk events, a second questionmaigeprepared in
order to verify the likelihood and impact in eadhte project objectives: such as time, cost, gquadind scope.

The specialists completed the questionnaires iivithaal interviews, and based on the likelihood amda further
impact assessment on the project objectives, aifyriating was prepared of the eight risk eventvsyed.

An alignment was also detected among the speaialisb assessed the eight key risks.

A model was proposed and the conclusions weredsstigure 4 represents the research model adopted.

Theoretical revie' » Preparation of the® questionnair
v v
Identification of specialis Interviews conducted with speciali
v v
Interviews with the specialis Classification of risk even
v v
Preparation of the meth Preparation of ™ questionnair
v v
EAP prepare Interviews conducted with speciali
v v
Identification of the risk ever Priority given to risk event
v v
Preparation and approval of the E Model propose
v
Conclusiol

Figure 3 — Research model
4. RESULTS

Seventy-five risk events were detected and, afeégngoanalyzed and attributed their likelihood aedpective
impacts, were rated according to nature as wet asverity.

In order to assess likelihood as well as impabis,geometrical average was employed instead ahtdthematical
average, as in accordance with Fischhoff, Slovitg &ichtenstein (1978), the latter tends to be upasarily
influenced by any occasional extreme values.

Graph 1 displays the number of risk events in i@tato risk magnitude; for example, seventy-fiveets were
assessed as above or equal to three, eight evergsassessed above or equal to thirty-six. Itlvélseen in the graph
below that there is a group of risk events sepdratam the rest, clearly indicating a boundary Ifoe a rating; these
are the eight risk events that obtained an assegsheve thirty-six and were rated as high.
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Two ratings were prepared in this survey for rigkse in connection with nature — HSE, technicajanizational,
external, and managerial, and another in connegtitmrisk magnitude — low, medium, and high.

A combination of these two ratings is shown in BaB| for a clearer vision of the risks likely tdestft docking
performance. It will be noted that thirty risk etenvere detected, which represent forty percenheftotal and rated
as: technical, organizational, or managerial, imdéto the ships' operator and hence more likelyridergo immediate
action. Please note also that four of these risksated as high and represent one-half of thdee &s high.

Table 3 - Risk ratings

Rating External Managerial Organizational HSE echnical Grand total
High 3 1 - 1 3 8
Medium 17 2 9 2 6 36
Low 18 - 7 4 2 31
Grand total 38 3 16 7 11 75

Source: Prepared by the author.

The eight main risk events rated as high are: @neséfety, environment and occupational health (5&tee
technical, three external, and one for project mgangent.

These risks are:

« Delays in service provision owing to climate citioahs (external);
« Deficient contractual technical specificatiorscfinical);
 Contracted company has defaulted on agreed on(external);

« Lack of qualified labor (external);

« Faults on compliance with program (managerial);

« Incorrect estimates for structural repairs (técdl);

« Labor accidents in shipyard (HSE);

« Incorrect estimates for services in tanks (tecéli

Once the key risk events were detected, it wasdddcio perform a new assessment, this time in grekstail,
taking into consideration the impacts in each dbjecsuch as time, cost, scope, and quality.

In order to consolidate results, the risk assestmaa deemed to be a product of the likelihoodaufherisk times
the greatest impact in objectives. For exampléaskahad its likelihood of occurrence assessed\as ind the impact
on cost assessed as two, six for quality, foutifoe, and three for scope.

Risk assessment =5 x 6 = 30.

The rating priority shown in Table 4 was preparaddu on the specialists’ assessments, and nhumbe&epresents
a risk event deemed by a specialist as being tts# severe and number eight as the least severe.
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Table 4 - Priority ratings of key risk events

Risk event Specialist
Item Description 1 2 3 4 5 6 7
1 | Delay in service provision owing to climate cdiatis 5 6 7 7 7 6 6
2 | Deficient contractual technical specifications 7 7 1 3 3 4 3
3 | Contracted company has defaulted on agreed oister 1 1 2 1 5 3 4
4 | Lack of qualified labor 3 4 4 6 2 2 2
5 | Faults on compliance with program 4 5 6 5 6 7 7
6 | Incorrect estimates for structural repairs 2 2 3 2 1 1 1
7 | Labor accidents in shipyard 8 8 8 8 8 8 8
8 | Incorrect estimates for services in tanks 6 3 5 4| 4 5 5

Source: Prepared by the author.

Kendall's coefficient was employed to measure atignt among specialists, resulting in 0.731 whichdoordance
with the International Maritime Organization (2008)eans a good concordance level, and accordiBghmidt (1997)
there is strong concordance and great reliabilitthe priority rating.

5. FINAL CONSIDERATIONS

The survey was conclusive. The more relevant nents for docking oil tankers were detected, thk@lihood of
occurrence was analyzed, with the respective inspatthe project objectives.

With these data in hand, the risk events were asddsearing in mind the product of probability tsmimpact, and
the events deemed to be critical were given pyippermitting an assessment of the alignment antbagpecialists
interviewed. A good alignment was found, meanimggpad survey quality.

The survey was restricted to the initial risk maeragnt stages, in other words, to risk detectionamsgéssment, and
was not intended to prove that risk management imayove the performance of docking operations andover the
response planning and risk monitoring stages. Thegges, which were not covered in this papertrereesponsibility
of each company and are strongly influenced byrenwmental factors.

As a suggestion for future studies, the developnoért methodology could be submitted for the remmgjrrisk
management stages, their real case implementatimhthe assessment of the results obtained in todessess the risk
management impact in ship docking projects.
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