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Outline

ÅPeople on ships

ÅTodays Operating Problems and their Causes

ïComplexity (management and technical)

ïWorkload and Management Systems

ïThe Wrong Paradigm?

ÅWhat can we do?

ÅResilience

ÅConclusion
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People on ships
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IMO view of Human Element 

The human element is a complex multi-dimensional issue that 
affects maritime safety and marine environmental protection. It 
involves the entire spectrum of human activities performed by 
ships' crews, shore based management, regulatory bodies, 
recognized organizations, shipyards, legislators, and other relevant 
parties, all of whom need to cooperate to address human element 
issues effectively

What does it sayΧits about everything and its all connectedΧΧ.

What does it not mentionΧ.peopleΧΧ.
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People - Evolution ?

ÅPeople

ÅPersonnel

ÅHuman Resources  resources ŀǊŜ ΨŜȄǇƭƻƛǘŜŘΩ

ÅHuman Error - The defective component in an otherwise perfect 
system

ÅHuman Factors/Element ςthere may be other reasons why 
humans err

ÅHuman Contribution Χ. getting better the human as hero

ÅHuman Centred Χthe way to go butΧ

ÅLets try again though with Χpeople
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Lǘǎ ŀƭƭ ΨƧƻƛƴŜŘ ǳǇΩ-the Septigon 

Group
Onboard Leadership and Management
Onboard living

Technology
Equipment  and System Design
Information

Physical Environment
Vessel Layout
Engine Room Layout
Environment

Individual 
Personal
Physical 
characteristics
Technical Skills
Non Technical

Practice
Engineering Practice

Operations
Maintenance

Society and Culture
Formal Culture
Informal Culture

Organisational  
Environment
Policy and Strategy
Motivation
Culture
Leadership
Procedures
Compliance
Systems

After Thomas Koester and Michelle Grech ΧHuman Factors in the Maritime Domain 
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Todays Operating Problems and 
their Causes
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The Problem

ΨThings that have never happened before happen every 
ŘŀȅΩ

Scott Sagan   The Limits of Safety

ΨLƴ ǘƘŜ ƳŀǊƛƴŜ ƛƴŘǳǎǘǊȅ ǘƘƛƴƎǎ ǘƘŀǘ havehappened 
ōŜŦƻǊŜ ƘŀǇǇŜƴ ŜǾŜǊȅ Řŀȅ ƛƴ ŘƛŦŦŜǊŜƴǘ ǿŀȅǎΩ

{ƘŀǿΩǎ ŎƻǊƻƭƭŀǊȅ 

The industry has become more complex and less predictable.  
The answer, often, has been to create more process, creating 
more complexity and more work, trapping the people onboard in 
an unyielding structure that punishes initiative.



© Marine Operations and Assurance Management Solutions Ltd

Good News and Bad News?

ISM
Code

New 
Vessels 
Double Hull

Development of Port State and Vetting 

Erika/
Prestige

Tightening  of SOLAS MARPOL STCW

ISPS

{9/!Ωǎ

Piracy

Building Boom 

Low Freight Rates 

TMSA1 TMSA2

Ballast water
Ship Efficiency

GHG
MLC

TMSA3
New ISO9001

Etc

IGS
COW
Steering 
Gear
SBT etc.
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Complexity
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What is complexity?-definition

Complex
System as a whole cannot be 

understood by individuals
Changes generate emergent rather 

than designed behaviour 

Complicated
Can be modelled and understood 

with some effort
Changes may generate surprises 

Simple

Understood by everyone Changes are predictable
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Complex Adaptive Systems

Features 
ü Competing for scarce resources
ü Open system-affected by others and affects others
ü Large number of interactions
ü Agents:-
Å influenced by history and feedback
Å can adapt to improve performance

ü Perverse incentives can lead to surprising results

$$$

???

Behaviour
ü Alive
ü Emergent (Surprising)
ü Organised then suddenly disorganised
ü Explainable after the event
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Other Traders
100+

Tankers
(10,000+)

Tanker Companies  (1,000+)

Port s  (1000+)

OCIMF 
Members  

100+

Other  Charterer 
/Terminal Vetting 

Organisations 50-100

Other Industry 
Organisations 

(10+)

Other  Port 
State 
ah¦Ωǎ  
(10+)

Other  
Port 

States  
(100+)

Recognised Organisations 
όwhΩǎύκ/ƭŀǎǎ όолҌύ

IMO Member States (170+)

Complex Tanker Industry
IMO

Flag state 

RO/Class RO/Class

Shipbuilder
Design & Build

Port

Tanker

Requirements
ÅContract
ÅSpecification
ÅModifications

Feedback
ÅPlans
ÅSea trial data
ÅCertificates

Requirements
ÅSOLAS
ÅMARPOL

Requirements
ÅClass Rules
ÅSurveys

ÅSurveys
ÅCertificates
ÅAudits

Requirements
ÅSOLAS
ÅMARPOL
ÅISM

Company

IACS

ÅSOLAS
ÅMARPOL
ÅSTCW
ÅISM

ÅArrival Documents
ÅCargo Documents

ÅNational Laws
ÅPort 
Regulations
ÅTerminal 
Regulations

Port 
State 

MOU

Port State inspection  Detention/Sanction
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Targeting Data

Public 
Domain 
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OCIMF

Vetting 
Org

ICS

SIRE

SIRE Ship 
Inspector

SIRE Inspection
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Operation

SIRE Inspection from initiating company 

Owner Response

SIRE Reports

SOLAS,MARPOL,STCW,ISM

ICS Codes
Guides

OCIMF Codes
Guides

TMSA

Insurance
Industry

Casualty 
Data

Terminal Feedback

Trader
Vetting Clause

Vetting Status Feedback

Maintain
Design 

and Build

TMSA

Rankings, blacklisting
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Complex Technology

Å Automation & watch keeping

ï ArleighBurke collisions?

ï Air France Airbus

Å Irony of Automation

ï Automation masks the development of 
a  serious system failure resulting in 
limited ǘƛƳŜ ǘƻ Ǝŀƛƴ Ψǎƛǘǳŀǘƛƻƴŀƭ 
ŀǿŀǊŜƴŜǎǎΩ ŀƴŘ ǊŜŀŎǘ

ï Lack of practice running systems on 
manual

Å System design

ï Reliability of control systems.

ï Poor integration.

ï Lack of Standardisation.

Å Limited information and training



© Marine Operations and Assurance Management Solutions Ltd

Workload and Management 
Systems



© Marine Operations and Assurance Management Solutions Ltd

The Machine

PLAN

DO

CHECK

ACT

Management Systems - the Machine

System 
Requirements

Gearing




