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Overview 

• Misconceptions and inconvenient truths 

• Ergonomics and Class 

• Putting use and the user at the centre of design 

• Examples of good ergonomics and a notation 

• Marine assurance of human-centred quality 

• Information available 

• Conclusions and recommendations 
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Lloyd’s Register and Human Factors  

• Group Technology Centre – Human Factors one of 
seven technology capability themes 

• Revision and extension of Class and survey 
• LR Foundation: 

• Alert! awareness raising for the marine 
industry 

• Sociological research at Cardiff 
• Regulatory support - ISM, MLC, STCW 
• Marine consulting services. 
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1. It’s all about training and leadership 

Training and/or staff selection as the answer to the 
Human Element.  This has multiple fallacies. In fact: 

• training imparts knowledge but can add very little to 
human capabilities 

• marine sector can’t afford superheroes 

• stress and fatigue make idiots of us all 

• Murphy was an optimist. 

Less risk approach: 

• work out what sort of people that you can get 

• work out what they can do with average and bad luck 
under the circumstances that you put them in 

• specify/design arrangements and procedures for that 

• then keep on checking if it works in practice. 

This is Human Factors. 
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2. Human Factors is just about safety 

ISO and IEA definition: 

“ergonomics / human factors 

scientific discipline concerned with the understanding of interactions among 
human and other elements of a system, and the profession that applies theory, 
principles, data and methods to design in order to optimize human well-being 
and overall system performance” [SOURCE: ISO 26800:2011] 

First described in the 19th Century by  Jastrzębowski and Taylor to identify how 
to get the most performance out of workers.  The association with safety came 
later. 

 

Human Factors is about getting the best performance out of people 

Enhancing human capability 
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3. We have an alternative to addressing Human Factors 

• Total losses per ton is level 

• Lives lost is not reducing 

• P&I premiums are rising 

• Future supply of officers  

• Zero tolerance for failure 

• Where to put the next dollar? 

• Meeting this challenge requires a 
coordinated, strategic response to 
address people and systems 

• Technology offers part of the solution, 
but it is also a problem because it has 
to be usable. 

Incidents 

Time 

75 incidents a year = not good enough 
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Obvious? 
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Access 
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Design and use 
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Bridge and control 

1. Layout of controls 

2. Layout of space 

3. Night vision and screen dimming 

4. Accidental operation 

5&6. Could do with more automation/interlocks where it helps 

7. But quickly become confusing and some systems have no fall-back to manual 
operation (the ISM requirement) 
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Safety-related 

• Can you immediately tell which tags to pull to cut 
off fuel and which to pull to activate the CO2 fire 
suppression system?  

• In the dark?  

• In rough weather?  

• In a hurry? 

• During an USCG test, a vessel crewmember 
intending to test the fuel oil shut-off cables 
instead pulled the CO 2 system release cables.  

• In this instance the audible alarm system and 
release time delay functioned as intended. In 
other cases crew and USCG inspectors fatalities 
have occurred. 
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Lloyd’s Register Class responsibility 

“Ship classification …the development and worldwide 
implementation of published Rules and Regulations 
which, …, will provide for:  

1.. the structural strength of (and where necessary the 
watertight integrity of) all essential parts of the hull 
and its appendages;  

2.. the safety and reliability of the propulsion and 
steering systems; and  

3.. the effectiveness of those other features and 
auxiliary systems which have been built into the ship in 
order to establish and maintain basic conditions on 
board whereby appropriate cargoes and personnel can 
be safely carried whilst the ship is at sea, at anchor, or 
moored in harbour...”  
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DERBYSHIRE –stores hatch in bow   
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DERRICK BARGE 50 - heavy lift crane barge 
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NTSB ref. Royal Majesty1995 

 "Thus, while human factors engineering is a 
known concept in the marine industry, there 
have not been any unifying efforts to integrate 
this concept into the marine engineering and 
manufacturing sector.   

 
Additionally, human engineering in the broader 
context of Human System Integration has been 
given little or no consideration.   

 
Consequently, the potential for error causing 
behaviour related to these [automated] systems 
has not been adequately addressed by the 
marine industry". 
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Technology trends and Human Factors 

Human Factors issues for commercial 
shipping technology topics in GMTT2030 
study: 

• Advanced Materials  

• safety, understanding limitations 

• Big Data Analytics  

• offship - confidentiality, visualisation 

• offship/onship - data ownership  

• Robotics  

• understanding, limitations, 
behaviours 

• Sensors  

• accuracy, validity, maintenance 

 

 

• Communications  

• security, comprehension, 
independence 

• Shipbuilding  

• health and safety, training 

• Propulsion and Powering - 

• control, situational/mode awareness 

• Smart Ship  

• decision support, roles and 
responsibilities, resource management 

 

As a result LR will assess human factors in its 
notations and Rules for novel and complex 
technology. 
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Put simply 

• People are the organisation’s 
“safety barrier” 

• Focus on supporting human 
success 

• Everyone has a role to play 

• Identify and resolve human-
system issues 

• Look at the system including the 
people 

• Design for productive and safe 
operation 

• And know that you have done so 
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What is Human Factors? 

Fitting the people to 
the system  
is training 
 
Fitting the system to 
the people  
is human factors 
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Competent people Usable systems 

Human factors  
Fitting the job  
to the person 

Human resources  
Fitting the person  

to the job 

Usability 
The measure of  

success 

An Engineered,  
Managed and  

Maintained balance 

A balanced approach 
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Good examples – from crew 

These are examples of design that supports use. 

• The VHF phone is mounted on the bridge forward bulkhead so that the 
officer can see the ship they are talking to. Particularly small vessels.  Much 
better situational awareness than using radio from the back of the bridge 
where you can’t see what is happening. 

• Ship outline on clock as reminder of “clockface” convention for describing 
vectors. 

• Relevant Rule requirements on loadplanner screen. 

• Plastic label to allow non-visual differentiation between identical knobs with 
different functions.  
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Example: the RNLI Tamar lifeboat 

The success of rescue missions 
depends on the boat being able to 
look after the crew, and the 
technology being safe, effective and 
intuitive to use. 

The boat was designed and built 
specifically to support the people 
using it, to help them do their job 
quickly and safely, in all the 
conditions that were likely to be 
encountered. 

“If we look after the crew,  

they can look after the casualties.” 

Neil Chaplin, Principal Naval Architect, 
RNL 

Photo: RNLI 
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What done 

Photos: RNLI 

• Physical protection – keeping the crew in the safest place 

• Operability – bringing the boat to the crew 

• Arrangements 

• How did they do it? 

• Human-centred design:  

• context and risk analysis,  

• design principles  

• task support  

• user input 

• ownership of the result 
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Rolls Royce Unified Bridge 2014 

Crew think their concerns are ‘silly details’ or ‘luxury problems’. But RR found 
many of them; adding to the operator’s mental workload & fatigue.  

Re-design principles based on simplicity, performance, safety & proximity.   

Changes: 

• seated & standing work position 

• improved view of the aft deck  

• equipment within arm’s reach 

• multifunction controls 

• modular, consistent interaction concept  

• information design 

• auxiliary system touch panel 

• bridge alerts panel  

• lighting for night vision  

• one-point dimming  
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Ergonomic Container Lashing (ECL) notation 

Good access 

Working platform  

Fall protection 
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The human-centred approach 

• Contributes to business success 
in a number of sectors of 
industry 

• Structure for the consideration 
of the set of concerns that 
comprise the Human Element  

• Fits systems and software to 
people and tasks 

• Design and operation of 
effective systems of work 

• Improves job satisfaction, staff 
recruitment and retention 

• Supports the development of a 
safety culture 

IMO MSC.1/Circ. 1512 Guidelines on software quality assurance and human-
centred design for eNavigation 
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What to assess? 

• Product Attributes Assessing whether a 
product conforms to ergonomic 
guidelines  

• User Performance and Satisfaction 
Measuring the usability of a product  

• Process Certification Assessing whether a 
user-centred development process was 
used 

• Organisational Culture Assessing the 
maturity of human-centredness of an 
organisation 

 

• Technical Competence Accrediting 
the ability of an organisation to act 
as a provider of human factors 
services 

• Process Capability Assessing the 
capability of an organisation to 
perform user-centred activities 
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Addressing the human element within marine assurance  

• Assurance framework is supported by guidance, 
specialist training and consultancy 

• Early engagement with owners about design that 
helps crew work productively and safely 

• Rules and notations to address human-system issues 
in development  

• Supply chain assessed for human-centred design 
capability 

• Manage effect of regulation on crew and operations 
• Understand effect of in-service changes on the 

usability of the ship and systems 
• Safety management system tracks human-system 

risks. 
 

Competent 
People  

Usable Ship, 
Systems and 
Equipment 
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Lloyd’s Register R&D programme - principles 

• Includes usability of human factors by industry, and how it is used 

• Contribution to greater goals 

• Risk-based / risk mitigation approach 

• Minimum of new development 

• Overlay on existing products and services, not a new, separate thing 

• Use existing surveyor workforce 

• Awareness and assessment in appropriate measure 

• Need to support and reward what is done, and continuous 
improvement 

• Allow for a range of capability 
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How to encourage uptake of Human Factors 

• The expectation is for Human Factors to address only OHS/error/safety.  Need 
to turn that around and explain that it is about making systems more 
effective. 

• Human Factors is about understanding use and offering solutions NOT doing 
development 

• No benefit to the designer in a reduction in through-life cost. Designer needs 
an answer to “what is human factors going to do for me?” 

• Three audiences for the ergonomics message: 

• Operators – here is what ergonomic design can give you. 

• Designers – what to do (basic) 

• Assessors – what to look for 

• Packaging (anxiety projection, missing the point, shroud-waving, Neo-
taylorism, Quality2….) 

• Starting young  - but where to fit in education? 
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Where are we now? - audience maturity 

The Survey…Partial and Preliminary Results 

Definition of user and system requirements, covering 
usability and maintainability under all normal operational 
and emergency conditions effectiveness, efficiency, 
safety, and user acceptance 

59% 

Agreement of the scope of the demonstration of usability 
and maintainability 

50% 

Consideration of usability and maintainability 
requirements in the design process (for all significant 
aspects of operation and maintenance 

43% 

Demonstration of usability and maintainability 
requirements under operational conditions with 
representative staff  

36% 
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The LR Foundation Alert! project: 12 years of bulletins, library of 
resources, defined competence 
 

• Series 1 issues 1-12 definitions and scope, and the human element throughout the 
ship lifecycle 

• Series 2 issues 13-21 specific subject areas – solution to the major human element 
risks 

• Series 3 issues 23-30 responsibilities for the human element - for related groups of 
marine professionals 

• Series 4 issues 31-40 bringing it together, tools procedures, techniques to address 
the areas of human element consideration 

• Centrespread of each issue provides an overview of the topic and the basis for 
teaching 

• Free videos, three-minute  summaries of the first two series for self development 
or part of training courses, made by Videotel  

• Competence definitions – STCW format descriptions of competence in addressing 
the human element for all professions in the marine sector 

• Library of supporting material.                                           All at www.he-alert.org  

http://www.he-alert.org/
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LR Best Practice Guides – implementing a staged human-
centred approach 

• The human element – best practice for ship operators 

• The human-centred approach – a best practice guide for ship designers 

• The human-centred approach – a best practice guide for equipment 
manufacturers 

 

• Available from Lloyd’s Register: 

• www.webstore.lr.org  (look in Marine/Technical Guides) 

 
Business strategy 

 for usabilty 
Embedding the 
human element 

Quality, 
standards 

Supply chain 
management 

Risk  
management 

Marketing, 
customer support 

Manage HCD 

Hardware Software Installation Documentation Training Product  
support 

Business strategy 
 for usability 

Embedding the 
human element 

Quality, 
standards Proposals Build 

planning Research 

Manage HCD 

Naval 
Architecture Machinery Electrical 

http://www.webstore.lr.org/
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Perfect storm? - barriers to HCD in the marine industry 

• loosely-coupled nature of the supply chain for marine equipment  

• engineering emphasis in the management of shipping companies  

• contract environment for new builds and refits 

• lack of knowledge about the relevant tools and benefits in the 
purchasing departments of ship owning/operating companies  

• seafarers’ pride in being able to make do with anything  

• difficulty in getting feedback on use of equipment (before modern 
communications)  

• lack of knowledge of how to describe the impact of poor 
ergonomics  

• belief that human-centred design is expensive 

• belief that marine sector is unique 

• “law of diminishing returns” with regard to criticising regulation. 
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Way forward 

• To meet increasing challenges for complexity, security, safety, 
performance, environmental impact and employment  

• the link between ship operation and ship design has to be re-
established 

• Industry must address the Human Element through a human-
centred approach to operations and design 

• Changing industry practice requires organisational will, 
investment and patience 

• Standards and tools exist to support continuous improvement of 
a human-centred approach 

• Take it a step at a time. 



Lloyd’s Register and variants of it are trading names of Lloyd’s Register Group Limited, its subsidiaries and affiliates. 
Copyright © Lloyd’s Register EMEA. 2016. A member of the Lloyd’s Register group. 

Jonathan Earthy 
Human Factors Coordinator 
Global Technology Centre, Southampton 
T +44 (0)330 41 40315   E Jonathan.Earthy@lr.org  
 
Lloyd’s Register Group Limited 
71 Fenchurch Street, London EC3M 4BS 

Working together 
for a safer world 

mailto:Jonathan.Earthy@lr.org
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Addressing human factors in a Class framework 

• Minimum ergonomics requirements  

• Enhanced Ergonomics Assessment notations - 
inspection from a user-centred point of view 

• Human-centred capability:  

• project HFI notation - quality of human-centred 
design for high risk areas 

• manufacturer QMS certification - capability to 
do human-centred design 

• Survey: 

• Maintained level of usability. 

• Step at a time 
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