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Agenda

* State of the World

* Complexity

* Resilience-not a choice a survival strategy
* Climate Change in a Complex World
 Safety



State of the world



Noughties Twenties

Optimism & Optimisation Many Plagues on Your House

Communism dead Capitalism * Economy and Finance
won’?? »  You find out who your friends are

No more boom and bust > Hang on we can’t make anything

any more
> GDP Growth »  Paying people not to work

> Riccardo was right » Where did China get all that
» Outsource to our Enemies and money to build their military?

make them rich » Where did Russia get all that
Relative Peace? money to start a war?

> 9/11 > Shadow Fleet

> Regime change is possible Supply Chains are fragile
» Wars without plans

Environment and Society
»  Millennial Goals

»  Climate Change
»  Air Quality

» Ever given
» COVID interruptions

Turbulence
> COVID

» Ukraine
» Mass Migration

. . Environment and Societ
Then Financial Shock i

» Net Zero implementation
» Nox and Sox Scrubbers

» Internet as a religion

Autonomy whether you want
it or not

Freedom of Navigation




Pools of Worry

* Worry is part of Evolution
* Those who worried too little died ( or were eaten!!)
* Those who worried too much failed to live (or to reproduce)
* Hyper worry-single issue pressure groups

* Pool of worry
* You can only worry about a handful of things
* If there are too many some drop off

* In a fast changing world the pool fills and empties very quickly ( The Trump
effect??)

* In the noughties environment was everything....then

* What’s in your pool now?

e Source George Marshall “Don’t even think about it *



What’s the Problem

‘Things that have never happened before happen every day’
Scott Sagan The Limits of Safety

‘In the marine industry things that have happened before
happen every day in different ways’

Shaw’s corollary

The industry has become more complex and less predictable.
(understatement of the decade)



Complexity



What is Complexity

Understood by everyone Changes are predictable

Can be modelled and understood
with some effort

Changes may generate surprises “

{

System as a whole cannot be Changes generate emergent rather
understood by individuals than designed behaviour




Complex Adaptive Systems

Behaviour
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Features .
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Open system ‘
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Agents:-
influenced by history and feedback Seafarers

can adapt to improve performance
Perverse incentives can lead to surprising results

Large number of interactions ./
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Requirementys’
*Contract
*Specification

*Modifications

Shipbuilder
Design & Build

*National Laws
*Port Regulations
Terminal
Regulations

Requirement
“Class Rules.
*Surveys

Design and N Y - b3
Build

Feedba
*Plans
*Sea trial data
«Certificates.

Is this a Complex System?

SOLAS,MARPOL,STCW,ISM

i Casualty
| Data
Flag state S ICS Codes i
Tl Guides t--s

OCIMF Code;

Requirements
*SOLAS
*MARPOL

Requirements
*SOLAS
*MARPOL
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Public
RO/Class RO/Class

*Surveys
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Resilience
Not a Choice a Survival Strategy



Resilience Engineering

Short Definition

The ability to succeed under
varying conditions The ability of a system to adjust

its functioning prior to, during or
following changes and
disturbances so that it can sustain
required operations under both
expected and unexpected
conditions

Long Definition



Resilience on one slide
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Hooks Law meets Resilience

stress Non linear ‘plastic’ changes which
may be effective but which may
permanently or temporarily change
Demands placed upon the A the system
system either internal or

external

System reorganises to cope with
increased demands

Linear ‘elastic’ zone where
demands are anticipated
and equipment, process and $’b
training is in place to allow \
adaptation and return to
original state

‘Brittle’ failure

o .
» strain
Ability of the system to’ stretch’ or

adapt to accommodate unexpected
demands

Other models are available including ‘Ball and Cup’
Woods and Wreathal 2008 from
‘Resilience Engineering in Practice’ and
subsequent papers and Resilience
Engineering Association
coronavirus livestream March 2020



The Resilient Shipping Company

The resilient shipping company will be able to succeed in changing
circumstances:-

* At a corporate and operating strategy level.

* At an operating and commercial management level.
* At a resource and systems level.

* At the sharp end/front line operating level.

A resilient system is an adaptive system that works for you not against you!

A critical difference is in timescale. The time to react at the corporate level to
changes will generally be much longer than at the front line. Strategic changes
may result in gradual change in operating conditions at the front line and this
needs to be anticipated.

Our focus is the sharp end but the blunt end can enable resilience or destroy it.

Resilience Engineering needs to be understood and adapted to the marine
environment



Technical Skills

Non Technical Skills

Upward Resilience

General Company Specific Ship Specific
Skills provided by generic Understanding of the Understanding of ships
industry training both ab- company s management and | design philosophy, systems
initio and through maintenance systems, and specific equipment

courses

certification maintenance and
operational strategy
HELM and other Und'e'r standin'g of risk, Application of risk, decision
team based decision making making etc on board ship




Climate Change in a Complex
world



INTERAATIONAL
AT

Addressing climate change -
Over a decade of regulatory action to cut GHG emissions from shipping

2023 IMO Strategy * Review of short-term

* Revised procedure on
= on reduction of s Net-zero GHG
Committee outputs assessmentofimpacts . o miggions * Approval of basket of emissions by or
on States from ships mid-term measures around. Ls
+ Consideration of mid- close to, 2050
s i term measures « LCA guidelines + 40% reduction of CO, per ’
gy efficiency « Biofuels circular transport work
regulations s "
for ships: EEDI Initial IMO Strategy on + 5% uptake of zero-emission fuels,
S sgg.ﬁp reduction of GHG Short-term Comprehensive striving for 10%
an DCS regulations emissions from ships measure: EEXI, ClI impact « Indicative checkpoint: 20%
assessment reduction of the total annual GHG,
striving for 30%

2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025

Indicative checkpoint:
70% reduction of the
total annual GHG,

Implementation

Fuel consumption
report to DCS

4™iMo
GHG Study

GHG Study

Collection of striving for 80%
EEDI and SEEMP carbon intensity 9
Aggregated data (CHl) for
s mandatory measures ;?1';':‘:" the existing ships
and guidance consumption
rid based EEDI Phase 1 v, EEDI Phase2 data
decision making \
-] rvaeh EEDI phase 3 for remaining "

EEDI Phase 3 for certain
ship types

gic objecti / 23N ship types \ .
‘ Ul

IMO’s initial GHG strategy, set in 2018,
aimed to cut GHG emissions by only
50% by 2050 and contained no
absolute emissions reduction targets
for the intervening years.




Target Zero Maturity of Technology

Designer, yard, engine/equipment supplier, shipowner, cargo owner

Tochnical [ NN W Flocic
bl maturty A A YO A 4 Mooy
Feedstock suppliers, fuel suppliers, authorities I Hydrogen
; A —— T re—
Fuel availabifty Abhd 4 A A& o - NG HVO - hydrotreated vegetable oil;
) N LNG - liquefied natural gas;
Infrastructure Tv-suip'l:::-mf—mm' - 2 —‘— . HVO LPG - liquefied petroleum gas;
Il Ammonia Hydrogen - carbon-neutral liquefied
@ IMO, Class, regional, national hydrogen consumed in fuel cells;
[ A A R— |
A A AL D aa '™ Methanol o onia - carbon-neutral ammonia

. PG burned in internal combustion engines;
Equipment supplier, designer, yard, incentive schemes ) _
Capital axpenditures 2 Electricity in batteries = full-electric

A Ad A A A with batteries;
e

Feedstock supplier, fuel suppliers, competition authorities Methanol = carbon-neutral methanol

Energy cost -"'n'_"— 2 a burned in internal combustion engines.
Volumetric RE&D, designer

wm_

A 'y A LAdd A SOURCE DNV 2023 report



Green Corridors

Possible initiators and goals

Government Cargo owner Shipowner Port Fuel suppliers

Government and/or authorities Industry actor who wants to Industry actor who wants to be Industry actor who wants to be Industry actor who wants to
who have committad to estab- reduce emissions, including a front-runnaer in green a relevant port in the future for secure demand for the energy
lishing corridors or reaching Scope 3 emissions. shipping. ships running on green fuels. carrier they produce and
emission-reduction goals and deliver.

facilitating the project for their
implementation

Source: DNV

Source DNV

* Pragmatic solution focussing on liner trades
with predictable voyage patterns

» Good for fuel suppliers as less early investment
and guarantees customers

+ What happens if the pathway is closed eg Suez,
Panama, Red Sea, Hormuz

* How does this help with tankers?

» lts about liner trades so some LNG shipping but
most tanker trade is ‘tramp’?




State of mature initiatives

The number of green corridor initiatives that have progressed to the Preparation stage has
doubled. There are now 12 initiatives in the Preparation stage and four in the Realisation stage
(Figure 8).

0 00
) o (10} @ Preparation stage

[ ® Realisation stage

lustrative = ports and routing not necessarily representative

. Australia-East Asia Iron Ore 10. Stockholm-Turku

2. Rotterdam-Singapore GDSC 1. Tyne-ljmuiden

3. Singapore-Australia GDSC 12. Vaasa-Umea

4. Singapore-Japan GDSC 13. Port of Los Angeles-Port of Long Beach-Singapore
5. The Silk Alliance GDsC

6. Dover-Calais/Dunkirk Ferry 14. Port of Los Angeles-Port of Long Beach-Port of

7 FIN-EST Shanghai

8. Gothenburg-Rotterdam 15. US-Republic of Korea: Seattle and Tacoma-Busan
9. Oslo-Rotterdam 16. Chile-Japan/Korea copper concentrate

Figure 8: Initiatives known to have progressed to the Preparation and Realisation stage (as of | October
2025)



Oil demand

QOil continues to play a major role in the global
economy

Average annual oil demand growth by sector
B Roadtransport M Petrochemical feedstocks Aviation

—(— Current Trajectory  —O— Below 2°

Mb/d
120

B Otherr @ Total

Mby/d

" Current Trajectory Below 2*

2000

2010 2020 2030 2040 2050 -4

2010-23 2023-35 203550 2023-35 2035-50
*Includes other feedstocks, industry, rail, marine and residential / commercial use.

D BP ple 2025
5 BEP b

Global oil demand broadly plateaus over the remainder of this
decade, before declining further out, led by falling use in road

transport.

c. 2025




Safety



Safety

* 80% of accidents caused by seafarers is nonsense

* 100% of accidents caused by human error in the whole system
* Sack the goalkeeper

* The seafarer hero or hazard

* The human contribution



Choices-Squeezing Operations

PERFORMANCE

PROTECTION

\

N

©Marine Operations and Assurance

After James Reason o _ Management Solutions Ltd 2012
Managing the Risks of Organisational Accidents



Where are we now?

.. Rapid technological change, low freight
Tradltlonal rates, casualisation, race to bottom on
costs, weak compliance.

Trajectory without
- paradigm shift

Goal conflicts, complexity, workload,
unruly technology

Major Characteristics
Development of

Hardware
7 Competence
[7,) Supporting Themes
E Regulations

Industrial Safety

Seafarer Human Error

Human Element -

Time



Unruly Technology

Automation & Navigation
— ECDIS

— Arleigh Burke collisions?
— Air France Airbus
— Al
— Autonomy
Irony of Automation

— Automation may mask the development of
a serious system failure, resulting in limited
time for the operator to gain ‘situational
awareness’ and react

— Lack of practice running systems on manual

System design
— Reliability of control systems
— Poor integration
— Lack of standardisation

Limited information and specific training



The View Onboard

Conflicting Goals

Your priority is
safety, emissions,
greenhouse gas,

ballast water, piracy,
security, making
money, doing things
quicker, doing the
paperwork

Communications

Budget
Planned Maintenance
Spare Gear and Stores

Risk Assessments
Incident Reports
Near Misses

Duplicate /Conflicting Requirements

You need to follow the
owners, charterers, flag
states, port states,
terminals rules and the ga
system, chartering,
accounts, purchasing
department, procedures

Systems

1SO9001
1SO14001
ISM
ISPS
SIRE/CDI
TMSA



What do you have to make Resilient?
[ Port State Inspections ]7

-

The Sharp End ‘Work as Done’

/
U

/ Aboard Ship

Port Admin
Customs
Security

Immigration
Agency

Operations
Navigation
Mooring
Cargo
Engineering

-]

-[ Charterer Inspections ]

Cargo Admin
Terminal
instructions
Cargo quantity
Cargo quality

.

Ops Process

Procedures
Checklists
Communications

Forms
_J

Maintenance
Navigation Equipment
Control Equipment
Mechanical equipment
Fabric

e e e e e e e e e

Maintenance Assist
Riding Squads
Specialist Repairs
Maintenance periods
Drydocks

/ Maint. Process

PM Systems
Class Issues
Drydock Specs
Spares Ordering

Stores Ordering
Fuel J

. e = = - - ———

Stores/Spares

-

Shipowner

N e o e e - - - - - —————

Regulation

ISM

SOLAS

ISPS

MARPOL

STCW

MLC

Etc.

Class Society
Surveys
Requirements
Rules

~ - -

©OMOAMS Ltd 2019

N e o o e e e = e = = e = - - -

The Blunt End ‘Work as Imagined ’



Conclusion

* Change is the only constant when the world is run by lunatics
* Need to understand what’s in your pool of worry

* We are making things more complex

* Only way to deal with that is resilience

* Its about people-your people as hero not hazard

* Get the systems right

* Too many false prophets promoting technology
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