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SUMMARY

Executive summary: Crew performance has been a subject of international debate ever
snce human and organizational error has taken center stage as the
sngle most cause, responsble for accidents. Many efforts are being
made by the IMO, flag sates and internationd inditutions to find a
vidble solution that is globdly effective and yidds uniform results,
Benchmarking is such a solution proposed. It is a proven concept in
the industry and may be "The" solution to crew problems. This paper
illudrates, in light of the Indian adminidration experience, what is in
prectice, the options avalable in the classcd mode and the
methodology for effective benchmarking to enhance the effectiveness
of STCW Code.

Action to be taken: Paragraph 3
Related documents:  Annexed text

1 Consequent to the recommendations on guidelines of the STW Sub-Committee in its
thirty-firs sesson gpproving the draft amendment to Section B-1/9 of the STCW Code this
paper, given in the annexed text, brings out the specific need for ascertaining and coding crew
peformance, not only a entry levd but a al leveds of Certificaes of Competency and
Watch-Keeping.

2 The Government of India is of the opinion that concepts of Bench Marking, as given in
the Annexed text, is necessxy, a vaious leves of Cetification and functiond leves of
Competency to ensure optiona and uniform performance of seafarers leading to enhanced

Sofety.
Action requested of the Sub-Committee

3 The Sub-Committee is invited to take note of the above, condgder the annexed text and
decide as appropriate.

*k*

For reasons of economy, this document is printed in alimited number. Delegates are
I\STW\32\inf.6.doc kindly asked to bring their copies to meetings and not to request additional copies.
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ANNEX

BENCHMARKING OF SEAFARERS
I ntroduction

The Seefarer today is very different from the ancient mariners of yore. The difference is
ever widening from that of socid background to education and competence. STCW 78 and the
Code of 95 have formdized the methodology, by which raw inputs become trained seefarers.
The levels of competence are clearly defined now and normdly if the flag country adopts a
sysdematic recruitment, training, cetification and experience programme, the end result should
be saidfactory. During the four dages of recruitment, training, certification and experience,
some levels are overemphasized and others are not so keenly pursued. Invariably this results in a
less than complete seefarer, deficient in many key aspects.

1 Studies in the area of crewing problems and experience have shown that even if
STCW 78 read dong with STCW 95 is implemented in letter and spirit, the Certificate of
Competency in itsdf will not present a rdidble and efficient man. There is no mechaniam a
present to categorize segfarers in terms of certain attributes other than by a Certificate of
Competency. In effect, the underlying principle of the 4-stage method is to refine and enrich a
seefarer in most operdtive or managerid Stuations, in the following arees.

1.1  knowledge,

1.2  logic and interpretetion;
1.3  comprehenson;

14  resaction.

In spite of these efforts and practices, human eror the discreet form of Human and
Organizational Error does take place. There can be many specific reasons for an accident, but it
is generdly agreed that 60% of errors are atributed to HOE. There are aso multitudes of
goproaches towards minimizing HOE. In order to have optimum rdiability of ships structure,
equipment and operation and minima HOE it is imperative that the crew levd of performance
(LOP) is enhanced. LOP is the ratio of reported levels of performance with respect to certain
known parameters and the expected levels of performance with reference to the same parameters.

2 At present the vessel cetification sysem aong with standardization practices during
design and condruction with the combined inputs of IMO, ILO, flagstate, dassfication societies
and other statutory bodies has yidded satisfactory results STCW 78 and Code of 95 has
quantified the objectives of an ided seafarer. Qudity-wise there are gill some areas, which need
improvement. Some factors, which are a paradox in defining " Safe ships and cleaner oceans’
are listed below:

2.1  TheLORP of crew, even from the same flag state continues to vary considerably.

2.2 Insurance sector does not recognize crew competence or LOP.
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2.3

2.4

2.5

2.6

The combinations of a low LOP of crew and barely certified ships would be
difficult to identify in terms of factors of trade or insurance.

A good vesd with high rdiability factors built in, could have a mixture of crew
having varied LOP which could be awegk-link or feeder for human error.

Ethnic manning of crew can create low LOP.

Adverse dgtuations, environments, work cultures, company attitudes can cause
low LOP.

3 The paradox is that, the above factors do not reflect in any manner to influence the

following:
31
3.2
33
34

35

The insurance of vessels or cargo.

The vessdls certification to an extent where it can become clearly discernible.
The vessals normad operation till such time, an accident takes place.

The safety of life on board (SOLOB) till such time, an accident takes place.

The rdiability of a vessds operation till such time the schedules are missed and
breakdown frequencies increase.

4 The age old adage that a "ship is as good as the men who run it" istrue. The crew

forms the nud

eus of a ships operation, maintenance and safety. Proliferation of seafarers from

various nationdities has brought to the fore, myriads of problems. The levels of Certificates of
Competency vary widdly and o0 is the degree of training and experience. In addition to this,
there are certain factors that are common elementsto al seafarers and they are:

41

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

Fatigue, Body Rhythms and deep.

Fitness and performance.

Visud and audiovisud.

Motion of vessd.

Communication between seafarers. (language and speech).
Attitude and persuasion.

Effects of ergonomics and design.

Electromagnetic radiation effects.

Education and application.

Overbearing load of documentation and formdlities.
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411 Exposureto ingpection and survey psychoss.
4.12  Jobinsecurities,
4.13 Insulated environments
5 In a sudy conducted recently it was observed that out of 10 randomly sdlected crew in

deep sea fishing vessdls the ratio of crew with high LOP and very low LOP was 2. 2: 4: 1. An
ingght into any merchant vessds crew compodtion would not be very different. This is owing to
various factors such as.

51  Management companies employing through crewing agencies.
5.2  Dominance of crew on lesser wages.

5.3  Dominance of crew with greater availahility.

54  Dominance of crew from syndicates.

The emphasis on such type of crew, sems out of an underlying principle that crew is
required to meet datutory requirements which trandates into competencies. Since levels of
reliability and automation as wel as in-built safety in equipment, and systems has reached very
high, a substantid degree of human error is dready factored in. The mdase lies in the Human
and Organizationd error of which Human error is a component. If the LOP of 50% of the crew
is low, than HOE will surdy manifest itsdf in an accident. Research has shown that in ships, a
maximum of 60% of HOE can exig in dl aspects of shipping put together. If even 30% of crew
is low on LOP, tha trandates into 50% of HOE, which further trandate into a mgor cause for a
serous accident. Low LOP in 30% of a mixed crew is not uncommon. With mixed crew and
harsh conditions of service, the multiplying effect isimaginable.

6 There has been in practice a "safety through redundancy concept™ which is the
"raison de'tre’ of multiple crew philosophy concept. If a "team concept” is pursued, more as
a pragmatic approach, some negative aspects of Human Factors would be reduced. Some other
useful inputs by which the LOP factor can be enhanced, would be:

6.1 Human Factors Awareness courses.

6.2 Factoring in of Human consultants, supervisors and in house specidists into
management, operation etc.

6.3  Integrating indication of Human factor as aform of safety index.

To increase LOP, it is necessary to identify SLOP - gpecific level of performance and
OLOP - ovedl levd of performance. SLOP could be high with a particular set of crew but low
on OLOP.

Experience has shown that OLOP is much more beneficid in reducing HOE and thus
accidents. Studies in evauating OLOP crew from various backgrounds, experience and
operationd environments in the Indian subcontinent is evaduated with the use of a crew
evauation method based on data flow diagram in Figure 1.

I\STW\32\inf.6.doc



STW 32/INF.6
ANNEX

Page 4

7 Action 1 and 2 - ae the cdculaions of ships and of the crews avalability for
maintenance. An assessment of crews and ships cgpacity in terms of availability of operations is
the firg sep. For the ship the cepacity is the totd operationd time. These two are used to
cdculate the avallability of mantenance, by which is meant the number of hours tota operationd
time. These two ae usad to cdculae the avalability of maintenance by which is meant the
number of hours the crew or the ship and her sysems ae avalable for the execution of
maintenance actions. The avalability is thus compiled from the:

7.1.1 crew abilities,

7.1.2 crew functions, job descriptions;

7.1.3 crew task structures,

7.1.4 characterigtics of the ves;

7.1.5 enveopes of performance of vessd and its duties.
7.2  Action 3 - would combine the two avalahility figures to cdculae the totd availability of
resources in terms of sysems of ships and the crew for execution of mantenance. This tota is
obtained by consolidating crew's and ship's availahility into a Sngle availability for maintenance.
7.3  Acton 4 - cdculaes the maintenance workload. As Figure 1 would show workload is
compiled from systems availability for maintenance, the recorded and the estimated workloads.

Thisisdonein order to minimize the estimation error, about the Sze of this workload.

74  Action 5 - produce the joint availability as compared with workload. This action findly
tunes the crew, and results in the preferred crew OLOP.

8 The OLOP is devised as a dgnature index vaue, which uses specific values necessary to
benchmark the seafarer. It is assumed with a far degree of gpproximation that vessels
mechanicd systems reliability and its avalability or rather its LOP can be predicted under
various condition of ship operations which are sated asfollows:

8.1  Docking - all stateswhile proceeding to, at and from arepair yard, dock, €tc.

8.2  Port - dl sateswhile, & port.

8.3  Pilotage- al state while proceeding to, departure from port, and areas of pilotage.

84  Anchorage - dl states of anchorage.

8.5  Seavoyage- dl datesof seavoyages.

The LOP for crew is however, dependent on factors related to HOE, which are
heavily dependent on:

8.6 Human Generic factors.

8.7  Human efficiency, determination criteria
[IASTW\32\inf.6.doc



8.8

8.9

8.10

8.11

8.12

8.13

9.1

9.2

9.3

94
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Reaction to schedule, emergencies, living criteria etc.
Workload baancing.
Job definition and conflict in support, operationa and management duties.
Attitude and perceptions.
Assumed work culture.

Job related market syndromes.

It can be thus seen that benchmarking isinevitable for three different reasons:

To enhance globa competition at high levels of quaity crew.

Qudity incentives and awads that encourage hedthy competition, which are
bench-markings key components, including principles of salf-assessment.

To give a quantum jump to the principle of 1ISM whose "Achilleshed" is crew
performance and credibility.

Benchmarking of crew will enable a flag and the IMO in generd to dat looking
outward in terms of a quality product, which has measurable modes. There is
however a need to decide the process which is specific to crew that needs
benchmarking, and they are:
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= Crew Functions = Operational versus =Area of Service =Human Effectiveness
Job Description Maintenance Duties Operation Characteristice Deterioration Criteria
AN / AN ] /
Ship VesH's
States Characteristics
System
Action 1 Action 2 Functions
Determination of Crew Availability Determination of Ship and Systems
per Member and Ship State Availability for Maintenance per
Ship State
Crew Availability Ship  Availability Systems Availability
for Maintenance per for Maintenance per for Maintenance per
Ships State Ships State Ships State
Recorded
/ Workload
= Action 3 = Action 4 552:2%23
Combining of the two Determination of the Total
Availabilities M aintenance Workload

I S T

Availability for Maintenance Maintenance Workload

\/\/
= Action 5

Elimination of Excessive loads, or

Over-capacities of the Crew

Benchmarked Crew, with proven capabilities of consistently
high performance. Preferred Crew Size and Structure.

= Denotes bench-
marking inputs

Figure- 1 Crew organization tuning, in view of the maintenance wor kload

Crew competenciesin terms of:

9.4.1 Phydcd abilities

9.4.2 Mentd abilities

94.2.1 Knowledge

94.22 Comprehension and interpretation
9.4.2.3 Logicd anayss and reasoning
9.4.24 Resction to Stuations
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9.4.3 Bdidfsand attitudes
9.4.4 Ovedl distipline

95 Assess - dl the specifics mentioned in 9.4 or have the means to assmilate those
mentioned in 9.4 under normdl, adverse and smulated conditions.

9.6 Identify the weak areas, perception and abilities that need improvement.

9.7  Crew traning intermsof:

9711 Knowledge imparted

9.7.1.2 Proficienciesimparted

9.7.1.3 Skillsimparted

9.7.14 Streamlining beliefs and attitudes
9.7.15 Inculcating discipline

10 The entire process is dynamic and needs to have data inputs at dl stages which are
identified as follows:

10.1 Phasel - period of gpprenticeship
10.2 Phase2 - period of sea services prior to certification
10.3 Phase 3 - period of sea services with support or operationd leve of certification
10.4 Phase 4 - Period of sea sarvice with management level certification
11 The data on crew comes from an assorted list of documents such as.
11.1  Watch keegping certificates suitably modified to reflect different abilities.
11.2  Continuous Discharge Certificates to reflect on hisvirtues.
11.3 ISM related returns on crew performance.
11.4  PSC reports on performance.
11.5 Company reports, adminigtration findings, insurance company reports etc.

There is an absolute need to collect data, andyse and understand the interna process,
which is prevalent with each adminigration.

The next gep is to identify the ided requirements or the optimum qualities and standards.
These slandards are well laid out in some defense, aviation, security services, where specidized
aspects of a persons capabilities are needed. Mot of these qualities are now available in print and
ae being practiced and evduated on a regular bass. Optimized vaues would be got from as
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diverse indituions as hotd, finahcd inditutions, medicd inditutions etc. Such expetise to
identify the standards can be provided by ingditutions worldwide and specidly those who work
closdly with IMO.

12 The processisto continuoudy adapt and improve on a closed cycle as shown in Figure 2.

Look — ] This is the dynamic process and defines the stages of
making it happen. Usually the stages of achieving
v this, in the industry, are well laid down. The shipping
Improve Copy industry could do with about eleven stages by all fair
standards. It is necessary to involve external
agencies or partners, which interact with the following

Adapt ¢ perspectives:

Figure - 2 Benchmarking

12.1 Internd - amongdt its various sections and inditutions.

12.2 Compstitive - on internationd basis.

12.3 Functiond - with respect to the best in amilar fidd of actions.
124  Generic - Compares with the best from al other industry grouping.

13 For this entire exercise to be an unqudified success the following ae absolutdy
necessary:

13.1  Senior management support.

13.2  Understanding ones own process, System, structure.

13.3 Teamwork

134 PFaning

13.5 Integrating it into flag States nationa Strategy.

One thing is certain, and there should not be any doubt in the fact that benchmarking can
only be done by alearned body, society or inditution and not by the nationd administration since
the national adminigtration would be heavily preoccupied with Certificates of Competency.
However it must be unilaterdly supported by the adminidtration, as it would mean vey high
qudity crew and international respect. Inputs from the adminigtration can aso be provided
during stages of training and Certification process.

14 Many flag countries and specidists would question this concept of benchmarking
segfarers. Usud accusations have been:

14.1 Itisjust another completion andyses and exercise.
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14.2  Copying and the tabboo associated with it.

14.3  Just numbersin ancther list of efforts.
14.4  Only gpplicable to manufacturing process.
145 That it can be ever completed is not assured.

The ligs at times are endless. If one looks a the STCW 78 convention and the STCW 95
Code, the efforts made by IMO are commendable, in bringing in sandardization and qudity in
the industry. A scope for ingpection has dso been built in with salf-assessment and reporting as a
forerunner to a more detalled inspection for continued qudity. The guiddines lad down can
have varied interpretation, andyds, modifications and ultimately radicdly  different
interpretations, because of a key dement that needs to be built into the specifications and
dandards that lay down the defining points of performance. This is the bass of benchmarking
for the crew.

15 "Crew tuning" is now a crucid form of achieving sandards and an integrd part of
benchmarking.  Performance measurement methodologies are now commonly avalable.  The
ultimate aim isto optimize LOP and OLOP by ajudicious mixture of:

151 What we messure in terms of ability.

15.2  Types of measure employed.

15.3 Influences of performance on other attributes.

15.4  Evolving baanced scorecards for al attributes.

15.5 Identifying performance measures.

156 Keep "SMART" i.e. specific, measurable, achievable, result oriented, time bound
objectives.

15.7 Sdf-assessments used asinputs.
15.8 Quality frameworks to assess inputs.
159 Peformance reviewsfine tune capabilities.

Benchmarking of seefarers is only possble if dl the above, dready exising broadly under the
umbrella of ISM ae assmilaied, and built into the Certificates of Competency examinations,
Crew Training and Certification.

16 Benchmarking of crew will ultimaely result in a "crew grading system” depending
upon ther abilities. This grading would be generdly in four categories A to D where Grade A
would denote the highest level and Grade D the average level. There would be no scope for poor
and below par grades. Eventualy ownergflag states should have the scope to select the best, and
insurance companies the mora courage to respect qudity. Leves of safety would then be redly
enhanced.
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Conclusion

With the ever increesng demands for safety & sea and environmenta protection, a very
important terminology needs to be added for overall success and that is SOLOB, or " Safety of
Life on Board". SOLOB is dl about crew functioning and performance, and is measured in
terms of LOP and OLOP. Most aspects of SOLAS, and ships performance are a function of
SOLOB, expressed in terms of LOP and OLOP. It is an independent probability by itsdf and is
the underlying principle of HOE. Benchmarking is the key dement to define SOLOB in
"SMART" terms.

It can be thus seen, that if quditative changes in our perception of safety and
environmenta protection are to be implemented, it is necessary to Benchmark seefarers, since
quaity principles and rdiability of machinery, sedwork and ships systems are dready products
of indudria benchmarking. The whole effect today is to ensure that sesfarers from different
ethnic background, and varied levels of education and cgpabilities perform uniformly to optimdl
dandards under the mogt diverse conditions. That is the only way benchmarking of seefarers
would serve its ultimate purpose.

Recommendations

The Indian Adminigraion which has vast inputs from Seafarers experience and
crew management companies worldwide, strongly feds tha more inputs need to be put into
SectionB-1/9-2 of the STCW Code in a form that not only takes into account performance
dandards at entry level but also sets standards at  other levels of Competency during a Seafarers
Career.
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