
Annual Conference 2020
Blue Economy: Emerging technological challenges



Following on from last year’s discussions on the blue economy, 
this year’s IMarEST Annual Conference will delve deeper into the 
technological advances that will be instrumental to its continued 
development.

The engineering skills and techniques honed in the oil and gas industry 
to extract fossil fuels are being repurposed for the construction of 
offshore wind farms and other marine renewables. Mining the seabed 
for rare earth metals essential to electric cars and smartphones 
appears to be on the verge of becoming a practical reality.

As shipping lines embrace digitalisation, cargo can be transported 
by sea more safely and efficiently than ever before. The development 
of autonomous vessels continues apace but poses some tricky 
questions. And as the industry pivots to dramatically reduce its carbon 
footprint, we can expect substantial innovation in ship propulsion.

Unmanned drones and satellites allow scientists to study the oceans 
in greater detail and conservationists to keep track of and protect 
marine wildlife. They also offer regulators new possibilities for 
monitoring vessel emissions or illegal fishing.

We also turn to technology to clean up after ourselves, whether 
containing oil spills or, more recently, gathering up the millions of 
tonnes of micro plastic that now permeates the oceans and the life 
they hold. But is this really the best way forward or should we be 
tackling these problems at their source?

While technology is in itself neutral, the purposes for which we 
choose to apply it – determined by a complex and often unpredictable 
interplay of commercial, political and societal forces – are anything 
but. There is a danger that in our eagerness to deploy the latest 
solutions, we sometimes fail to consider the full implications of 
technology – whether on its users or on the environment. And such is 
the pace of progress, it can be hard for regulators to keep up.

The second IMarEST Annual Conference will explore how technology 
has shaped and is shaping activities in their specialist field and 
reflect on the much broader question: do we place too much faith in 
technology to solve all our problems?



Proposed Timings What Who

 0830 – 0900 Coffee and registration 

 0900 – 0905 Welcome Andrew Tyler, IMarEST 117th President

 0905 – 0915 Introduction and overview of IMarEST  Katharine Palmer & Jon Holloway, TLB Co-Chairs 
  technical activity  

 0915 – 0940 The responsibility of naval engineers to adapt to, Professor Cat Savage, Member, Naval Engineering SIG  
  and support, a sustainable blue economy 

 0940 – 1005 Marine plastic debris: tackling a global waste Stephanie Lavelle, Chair, Ocean Plastics SIG

 1005 – 1030 Monitoring threats to marine mammals at sea:  Professor William Megill, Co-Chair Marine Mammals SIG 
  setting standards, improving quality and  
  professionalising the MMO/PAM sector

 1030 – 1055 The next generation of unmanned surface vessels  Don Ventura, IMarEST representative to the International  
   Hydrographic Organisation

 1055 – 1115 Coffee break   

 1115 – 1140 Humans and Autonomy: Strategies for the  Phaedra Gibson, Member, Marine Autonomous Surface Ships SIG 
  Maritime Workforce

 1140 – 1205 Addressing the risks of new technologies - the  Richard Vie, Member, Human Element SIG 
  human element  

 1205 – 1230 Launch of the presidential commissions on Kevin Daffey, 118th President IMarEST  
	 	 artificial	intelligence	in	the	marine	sector	and	 
  future maritime skills  

 1230 – 1300 Panel discussion TLB co-chairs and all SIG representatives

 1300 – 1400 Lunch 



The responsibility of naval engineers  
to adapt to, and support, a sustainable  
blue economy
Professor Cat Savage,  
Member, Naval Engineering SIG

From working towards greater energy efficiency, to 
ensuring the security of sea trade routes and offshore 
energy infrastructure, naval engineers need to be focussed 
on adapting to the changing environment, both ecological 
and political, and innovating to answer the challenges these 
changes bring. At a strategic level we need to address how 
the maritime enterprise becomes more sustainable as an 
entire ecosystem within an ever more demanding budgetary 
environment. As engineers, we inherently want to solve 
problems but alongside this the industry needs to be further 
incentivised to work collaboratively and take advantage of 
technology transfer. This presentation will discuss how we  
need to adapt to, and support, a sustainable blue economy  
from the perspective of the naval engineering community.

Marine plastic debris: tackling a global waste
Stephanie Lavelle,  
Chair, Ocean Plastics SIG

Marine plastic debris is a rapidly growing issue that 
has become a major international concern over the 
last few decades. This presentation will give a brief 
introduction to our current understanding of the 
distribution, abundance and composition of plastic 
waste, the potential risks to human health and the 
marine environment, how regulatory bodies are 
tackling these issues and a review of how technology  
is being applied to help mitigate this waste crisis.

Catriona 
has been the UK MoD 

Chair of Naval Architecture at 
University College London since April 
2017.  Before this, she worked for BMT, 

latterly as Technical Director, and prior to that 
as Head of Naval Architecture.  She is a Member 
of the IMarEST and a Fellow and Trustee of the 

Royal Institution of Naval Architects.  She actively 
participates in UKNEST and the Maritime Enterprise 
Working Group (MEWG) set up to address issues of 
common concern to securing a truly competitive, 

sustainable and globally successful marine 
engineering and shipbuilding industry.

Stephanie 
is Project Director 

for Sea Sanctuaries Trust and 
a researcher at the University of 

Southampton, currently investigating the 
potential impacts of plastic pollution on marine 
ecosystems. As a member of IMarEST for nearly 

5 years, she has helped initiate efforts towards the 
newly established Plastic Special Interest Group 

and the IMO Plastic’s Working and Correspondence 
Groups. Her previous experience includes working 

for Chelsea Technologies with regards to 
compliance monitoring for the ballast water 

and sulphur cap regulations, as well 
as for international conservation 

organisations in Indonesia and 
Madagascar.



Monitoring threats to marine mammals at sea:  
setting standards, improving quality and  
professionalising the MMO/PAM sector
Professor William Megill, 
Co-Chair, Marine Mammals SIG [Pre-recorded video]

Marine mammals - whales, dolphins, seals, sea lions, otters, dugongs and polar 
bears - face increasingly severe threats to their existence. Entanglements in 
fishing gear, competition for dwindling fish stocks, ship strikes, acoustic and 
seismic exploration, offshore installations, military exercises, pollution, global 
warming, current redirection and ocean acidification - these are just some of 
the threats faced by these animals in our increasingly busy oceans. Threats 
need monitoring and mitigation strategies. A service industry of Marine Mammal 
Observers and Passive Acoustic Monitors has developed to address these needs, 
but standards are inconsistent, quality is often difficult to assure, and safety is 
often not a priority. The Marine Mammals SIG 
will address these issues first as it gets 
started, looking to the Institute’s long 
history of professionalisation of 
seafaring work for advice and 
guidance on the coordinated 
development of worldwide 
standards for marine 
mammal protection  
and mitigation.

The next generation of unmanned surface vessels
Don Ventura, 
IMarEST representative to the International Hydrographic 
Organisation

Fugro’s Autonomous Surveyor 900 (FAS-900) unmanned surface 
vehicle incorporates industry leading experience in design to 
form the next generation of Unmanned Surface Vehicles (USVs). 
Specifically engineered for safe, high quality and efficient 
hydrographic and geophysical survey operations in both 
coastal and offshore environments, it is designed to acquire 
data exceeding the accuracies mandated by the International 
Hydrographic Organization (IHO) and all national exclusive order 
standards.  This purpose-designed autonomous workboat joins 
a growing number of small vessels conducting science and 
engineering-related services to a growing number of national 
agencies and major industrial multinationals.  In this presentation 
we will discuss the design and automation considerations 
necessary for reliable, sustained marine survey operations in both 
coastal and offshore environments.

Professor 
William Megill, BSc (McGill), 

PhD (UBC), CMarSci, FIMarEST, is a 
marine biologist and engineer with nearly 

thirty years’ experience at sea working on the 
biology and ecology of whales, dolphins, sea turtles, 

shrimp and jellyfish. He apprenticed on the Canadian east 
coast as a whale-watching captain (limited master), then 

founded a non-profit research organisation with field sites off 
British Columbia and Baja California, which he ran for twenty years 

alongside his teaching and research responsibilities. His current 
fieldwork takes place in the western Mediterranean, southern North 
Sea and in the eastern South China Sea off the Philippines. He was 

lecturer in mechanical engineering at the University of Bath in 
the UK, associate professor of geography at the University of 

Victoria in Canada, and is now full professor of bionics at 
Rhine Waal University in Germany. He was Chair of the 

Institute’s Publications Strategy Board for many 
years, and now chairs the Marine Mammal SIG.

Don Ventura is a Charge IHO Category 
‘A’ Surveyor with Fugro and Fellow of the 

IMarEST; he has been engaged in hydrography 
since 1983.  His experience includes 22 years’ 

service as a hydrographic surveyor in the British 
Royal Navy, (including 3 years’ exchange with the 

US Navy at the Naval Oceanographic Office, Stennis 
Space Center Mississippi), 3 years employed with 

SAIC (now Leidos) and over 13 years with Fugro.  He 
is currently Hydrographic Business Development 

Manager with Fugro USA Marine Inc.



Humans and Autonomy: Strategies for 
the Maritime Workforce
Phaedra Gibson, 
Member, Marine Autonomous Surface Ships SIG

Human involvement in a future filled with 
technological change is often perceived through a 
technology-driven lens.  The requirement to shape 
competencies which enable the achievement of 
operational success is a crucial part of a strategic 
roadmap to positive human and system teaming.

Addressing the risks of new technologies – the human element
Richard Vie,  
Member, Human Element SIG

When introducing new technologies in any sphere, and especially in the hostile 
environment of our oceans, there are many hazards to be considered and properly 
addressing these by a structured risk-based approach to design, implementation, 
operation, and ultimately disposal, is key to having the best possible outcome in 
terms of safety, performance and protection of the environment.

Whatever the technology, at some point a human will interact with it. Even the 
most “autonomous” systems will be designed by humans and need humans to 
ensure their continued operation through regular monitoring and maintenance. 
Therefore as part of a risk-based approach consideration of the human element 
is absolutely essential if the desired goals that are driving the introduction of new 
technology are to be achieved.

This presentation will describe a number of human element issues to be 
considered when designing any new system to ensure, as far as is reasonably 
practicable, that it is a truly safe and a sustainable part of the “blue economy”.

Phaedra is Head of Training for BMT and 
an expert on training in the Defence sector 

particularly the maritime domain.  She has led the 
delivery of pioneering cultural change interventions 
and is an advocate of shaping future requirements 

using behavioural psychology and global research in 
order to improve operational effectiveness through 

training.  

 
Richard Vie is a marine 

engineer by training and retired at 
the end of 2014 as Vice-President Technical 

Development and Quality Assurance, at Carnival 
Corporate Shipbuilding, based in Southampton, UK. 

He played a major role in the development of the cruise 
industry over a period of more than 30 years. He remains in 

the marine industry in a consultancy role.

Richard is a Fellow of the Royal Academy of Engineering, a 
Chartered Engineer and Chartered Marine Engineer, a Past 

President and a Fellow of the Institute of Marine Engineering 
Science and Technology and the current Chair of the Institute’s 

Board of Trustees. He is a member of Lloyd’s Register of 
Shipping’s Ship and Offshore Technical Committees and a 

liaison officer with Engineering Council.



Launch of the presidential commissions 
on artificial intelligence in the marine 
sector and future maritime skills
Kevin Daffey, 
118th President IMarEST

Kevin Daffey holds Director level 
at Rolls-Royce, and has 29 years of 

engineering experience including 20 years in 
senior engineering leadership posts. Kevin’s roles 

have provided him with considerable experience in 
mergers and acquisitions, innovation, design for product 

safety, nurturing capability, developing technology, 
continuous improvement and business strategy. He has had 
a varied career path with roles in industries such as marine, 

steel, mining, aerospace, defence and power generations 
sectors. Kevin has led diverse teams across many time 

zones including USA, Europe and Singapore. He has 
been a Chartered Engineer since 1999 and a Fellow of 

the Institute of Marine Engineering, Science and 
Technology (IMAREST) where he is president-

elect, starting his presidential year in 
March 2020.
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