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Technology Forum 2024

The EOOS Technology Forum 2024, held at Oceanology 
International in London on 13 March 2024, brought together 
ocean observing technology users, manufacturers, developers and 
others with an interest in the growth of accessible technologies to 
observe and understand the ocean. The Technology Forum was 
titled ‘Catching the momentum in ocean observing technology: 
optimising value and data provision’.

Various opportunities and challenges exist for accessible ocean 
observing technologies. Not least of these is understanding 
accessibility of technology. Cost, often the greatest factor 
determining accessibility for users, should be considered with regard 
to the entire ocean knowledge value chain and not only procurement 
of platforms, instruments and sensors. To be truly accessible, 
technologies must be openly developed, produced and distributed 
with support of the public and private sectors collaboratively. Human 
resources are key, with training, maintenance, data processing 
and other operational costs necessary to realise any value from 
investment in ocean observing technology. Additionally, there is a 
need to better share, disseminate, showcase and advance innovation 
in ocean observing technology, while ensuring commercial interests 
are respected.

Data quality is a key issue for ocean observing technologies of all 
kinds. Perceptions that high-cost and high-tech ocean observing 
solutions necessarily deliver higher-quality data than more accessible 

Executive Summary

Understanding the needs of the ocean observing community in regards 
to accessible technology is key. This is particularly true in collaborative 
activities with international stakeholders. In Europe there is a growing 
community working on accessible ocean observing technology issues, 
often in the framework of funded projects. Strengthened engagement and 
collaboration with partners around the world, for example via the UN Ocean 
Decade, will optimally advance the access to ocean observing technology, 
increasing the value of investment in ocean observing and data collection.

,,
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EXECUTIVE SUMMARY

alternatives can be difficult to overcome. Metrology, including sensor 
development, testing and calibration, is essential to the reliability of all 
ocean observing technologies - relatively small investments in this part of 
the ocean knowledge value chain provide major benefits to  data quality 
and overall value. It is also imperative to understand the data quality 
needs of different users and stakeholders. Ensuring proper quantification 
of data quality is possible with full open metadata, documentation and 
certification throughout the ocean knowledge value chain and allows 
users to make the best decisions on ocean observing technology 
investments according to their specific data needs.

Sustainability of ocean observing technology, in all regards, is a central 
consideration for all stakeholders. To be truly accessible, ocean observing 
technologies must be both environmentally sustainable and economically 
sustainable for manufacturers and users alike. Demand by customers, 
shareholders and regulation, especially in the growing and maturing 
Ocean Enterprise, further drives manufacturers towards environmental 
sustainability of ocean observing technologies. With this in mind, there 
is a need for a unified, prevailed and applied methodology to assess the 
environmental impact of ocean observing technologies. Improving the 
recoverability, repairability and reusability of platforms and sensors when 
no longer operational, should be a priority. Economic sustainability of 
technologies is of equal relevance - without a clear business model for 
manufacturers, technologies can never be accessible to users.

5



Technology Forum 2024

The European Ocean Observing System (EOOS) is the infrastructure, 
platforms, sensors and people that gather the required data and 
information about Europe’s ocean, seas and coastal waters. With a 
vision of an EOOS that is sustained and meets the specific needs 
of users, the EOOS Framework has the mission to coordinate and 
integrate European communities and organisations operating, 
supporting and maintaining ocean observing infrastructures and 
activities, fostering collaboration and innovation.

To increase the cost-benefit and sustainability of ocean observing 
platforms and systems, observers have turned their attention 
toward technologies that can deliver data from greater coverage 
at effective cost. The 2024 EOOS Technology Forum brought 
together technology developers, manufacturers and users to 
exchange knowledge on platforms and sensors of all types, costs 
and levels of technical sophistication with the goal to enhance 
accessibility of ocean observations. Key technological issues 
such as ease of maintenance, evolution and adaptation, ease of 
deployment and sustainability, were discussed. The event identified 
and promoted emerging synergies in the technology community to 
advance the optimisation of ocean observing worldwide. Oceanology 
International, which is scheduled every two years in London, is the 
major event in Europe where a very large number of oceanographic 
instrumentation manufacturers meet. It was therefore the ideal 
opportunity to bring together a panel of companies contributing to 
technological development for oceanographic observation during a 
workshop, and thus promote the link between the industry and EOOS.

The focus of this event explored the technologies and systems 
transforming the ongoing operations of critical marine observing 
infrastructure and initiatives. The innovation and practical steps 
needed to expand capabilities in terms of value, return-on-investment 
and data provision while continuing to preserve functional cost-
effectiveness and asset integrity were also discussed.

Various polls were launched during the event to give an impression of 
the profile of attendees and to gather their input and opinions on key 
questions discussed throughout the Technology Forum.

Introduction
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1. In which country are you based? 

2. Which best describes your role with ocean observing technology?

3. In one word, what do you consider as the most important aspect in making ocean observing 
technologies accesible? (e.g. cost, maintenance, adaptability, procurement, etc.) 

SLIDO POLLS

Technology Forum 2024
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SESSION 1

This opening session aimed to understand the technology 
needs of the ocean observing community, and how 
accessible technologies can be key in efforts to realise 
the fully operational EOOS. Accessible ocean observing 
technologies are those that are readily available to the 
community, and present high value with regards to 
investment and data provision. 

Accessible technologies present a means to observe the 
ocean, meeting the needs of all users, in an affordable, 
reliable manner, with solutions that are easy to deploy 
and maintain, adaptable to changing needs, able to evolve 

with new developments, avoiding redundancy. To truly 
meet the needs of the ocean observing community, it is 
essential that the data quality of observations is known. 
Technologies must also be sustainable, both in terms of 
their environmental impact, and their long-term prospects 
in the business models of manufacturers and service 
providers. 

This session set the scene for the EOOS Technology 
Forum 2024, detailing the technology needs of developing 
observing networks or systems at regional and global 
scales.

Accessible Technology: Needs of the Ocean Observing Community
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SESSION 1

The EOOS Technology Forum 2024 was opened by 
Laurent Delauney Co-Chair, EuroGOOS Technology Plan 
Working Group / Ifremer and Virginie van Dongen-Vo-
gels (EuroGOOS Office). The full event programme was 
introduced, including sessions on ‘Accessible technology: 
needs of the ocean observing community’, ‘Opportunities 
and challenges for accessible ocean observing’, ‘Data 
quality aspects of accessible ocean observing technolo-
gies’, and ‘Sustainability aspects of accessible ocean ob-
serving technologies’.

Joseph Nolan (EuroGOOS Office) presented a summary 
of the European Ocean Observing System (EOOS) 
Strategy 2023-2027 and accompanying Roadmap for 
Implementation. EOOS is a community-driven bottom-up 
initiative, engaging the broadest spectrum of actors in the 
European ocean observing community. The EOOS Frame-
work includes operators, managers of networks and infra-
structure, scientists, data experts, policymakers, funders 
and others. It was emphasised that EOOS is currently 
in a co-design phase during its current strategy period, 
with the next period to focus on implementation before 
entering a fully operational phase. The EOOS Technology 
Forum is organised as part of the EOOS Roadmap for 
Implementation activity  ‘Fostering innovation in ocean 
observing’.

Patrick Gorringe (SMHI) gave an introduction to the 
concept of accessible ocean observing technology, 
stressing the avoidance of relative terms such as ‘low-
cost’ and ‘low-tech’. European investment in ocean 
data collection was also noted - approximately € 1.4 
billion annually - underlining the major potential bene-
fits that could be achieved with accessible technologies. 
Additionally, the EU has set a target of 20% of ocean data 
being collected through citizen science activities by 2025 

as part of its Mission Starfish. A growing community is 
developing around accessible ocean observing technol-
ogies in Europe and globally, with new projects such as 
LandSeaLot working to develop new technical solutions 
for cost-efficient ocean observing.

Viviana Piermattei (CMCC) presented the CoastPredict 
programme of the UN Decade of Ocean Science for 
Sustainable Development. CoastPredict is a global pro-
gramme aiming to co-design and implement an inte-
grated coastal ocean observing and predicting system 
adhering to best practices and standards, designed as a 
global framework and implemented locally. CoastPredict 
has six focus areas: Integrated observing and modelling 
for short term coastal forecasting and early warnings; 
Future Coastal Ocean climates: Earth System observing 
and modelling; Solutions for integrated coastal manage-
ment; Coastal Ocean and Human Health; Coastal Ocean 
Resource Infrastructure System; and Equitable coastal 
ocean capacity. Progress in all six focus areas will be en-
hanced and supported by improved accessibility of ocean 
observing technologies. Accessible ocean observing 
technologies are essential to the success of CoastPredict, 
and enable data collection that will underpin key services, 
particularly in regions with limited capacity.

Dominique Durand (Covartec AS) gave an introduction to 
JERICO, the European coastal ocean observing system. 
Accessible ocean observing technology is essential to the 
development of JERICO, to densify observations and pro-
mote global cooperation. In order to empower citizens in 
science monitoring, technologies must be robust, easy to 
use, maintainable, deployable and recoverable, with zero 
or minimal footprint on the marine environment. Existing 
technologies can be complemented by data from more 
accessible solutions.

Session Summary
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SESSION 1

Zdenka Willis (Marine Technology Society, MTS) presented 
the Dialogues with Industry programme and the Ocean 
Enterprise Initiative launched and run by the Global Ocean 
Observing System (GOOS), MTS and the National Oceanic 
and Atmospheric Administration (NOAA) together with 
partners from the private sector. The growing demand for 
ocean observing globally will not be met by the science 
community alone. Engagement with industry is essential 
to ensure that ocean data are available to all users that 
need them. Dialogues with Industry set out to connect 
the public and private sector stakeholders in the GOOS 
– across the value chain. It aims to expand ocean obser-
vations, the market for the private sector, and the Ocean 

Enterprise. The Dialogues with Industry Roadmap details 
needs and requirements related to the ocean, and defines 
four market segments across the ocean observing value 
chain of observing technology, observations, data and 
information delivery. The initiative aims to improve the 
marketplace of the ocean enterprise, strengthening ocean 
observing and developing mutual benefits for the public 
and private sectors. Accessible ocean observing technolo-
gies are of growing importance - strengthening dialogues 
between users and manufacturers will advance ocean ob-
serving and grow the market for such technologies.ks or 
systems at regional and global scales.

•	 There is a strong need to take accessible ocean observing technologies into account at the 
level of international stakeholders. 

•	 At European level, we have a vision, projects, players and a forum to support this.

•	 At this stage, it appears that collaborations on ocean observation between United States 
and European Union which started in bilateral research cooperation is now well supported 
by more global frameworks (i.e. Ocean Decade, GOOS)

•	 In this respect, international marine networks have a major role to play. Amongst all the 
well-established events, Oceanology International is one of the largest.

Take-Home Messages
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SESSION 2

Within this session, the invited panellists represented both 
new and well-established ocean observation technologies 
and networks, with a lens toward ‘low-cost’, accessible 
instrumentation. 

This session gave an overview of the current challenges 
faced by the field of accessible ocean observing 
technology (i.e., sensors and platforms), and highlighted 
current innovations and successes that are expanding the 
field and progressing towards an accessible ocean. 

The session culminated an assessment of future 
collaboration and technological opportunities within 
a global context, identifying priorities for accessible 
design, effective low-cost alternatives, and broadening 
participation within ocean research.

The session was opened by Jean-François Rolin and 
Jessica Sandoval (DOOS). The speakers each gave a 
short introduction to their activities and thoughts in 
relation to opportunities and challenges for accessible 
ocean observing.

Opportunities and Challenges for Accessible Ocean Observing Technologies
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SESSION 2

• 	 When considering cost-effective, or accessible tech-
nologies, it is necessary to consider the entire value 
chain (e.g. procurement, manufacturing, assembly, 
calibration, deployment, post-processing, recovery, 
recycling, etc.). Cost-efficient technologies may  not 
in themselves result in cost-efficient data and obser-
vations if costs are high in other areas of the value 
chain. 

• 	 The cost of human resources, training and education 
is a major factor in the overall cost-effectiveness of 
ocean observing. Ensuring technologies are acces-
sible with existing expertise, or with readily available 
training, is important.

• 	 Not all users have the same requirements for data 
quality, accuracy or precision - for many applications, 
lower-quality data can be used and integrated. How-
ever, it is essential that the quality of data is known 
and quantified, and shared transparently as part of 
metadata.

• 	 Successful citizen science or community monitoring 
programmes must be designed in close collaboration 
with all stakeholders to ensure that any changes in 

activities associated with the measures are under-
stood and accepted by all, with clear benefits for all 
those involved.

• 	 A key factor in the success of accessible ocean ob-
serving technologies is scalability of some key com-
ponents. It must be associated with the need to be 
fit-for-purpose for a full range of regions, of observers 
backgrounds and education.

• 	 The economical accessibility is quite different among 
communities. Significant endeavours to raise the ob-
serving capacity can be seen everywhere. 

• 	 Accessible ocean observing technologies will be suc-
cessful, if they are used widely and enable the gen-
eration of many data points in many regions. While 
this requires for the technologies to be fit-for-purpose 
on the one hand, large scale uptake and use enable 
an economy of scale and might be needed to bring 
down production cost for enhanced applicability on 
the other hand. In a further matured ocean observing 
market more lively competition could further help to 
lower product prices. 

Key Points from the Panel Discussion

•	 The cost of the data could be a good metric to monitor to define ‘accessible’ techs.

•	 To be accessible, most technologies need to be open, both national governments and the 
private sector have to contribute.

•	 There is a need to enhance, share and disseminate the innovations regarding accessible 
technologies. Training aspects and Best Practices sharing should mobilise the community.

•	 There is a need to offer opportunities to all communities to showcase new ideas and new 
achievements. Traditional events such as OI should evolve to support the dissemination of 
such promising practices. 

•	 JERICO and EOOS could be great catalysts of this evolution. 

Take-Home Messages
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SESSION 3

We need the best data to do the best science. But to 
what extent should data quality be balanced with other 
considerations for ocean observing technologies (cost, 
environmental impact, etc.)? In recent years, the question 
has evolved from "What to do with our data?" to "How 
to deal with our data?". This is due in part to the trans-
formative call of the UN Ocean Decade for "The science 
we need for the ocean we want", catalysing a paradigm 
shift from "observing what we can" to "observing what 
we need". Accessible ocean observing technologies play 
a key role in this shift, but understanding data quality re-
mains imperative. 

In this session the panel explored the whole ocean data 
value chain, covering preparation and calibration, collec-
tion and acquisition, data management, transformation 
to information (product and service development), and 
advice to society and information decisions. 

Can accessible ocean observing technologies, whether 
relatively lower-cost, lower-tech or otherwise, produce 
data of equal quality to conventional options? Is it possi-
ble to quantify and disclose data quality in a standardised 
manner? Depending on the application, where is the right 
balance between data quality and data quantity? Even 
where data quality is lower, may it still be useful? These 

Data Quality Aspects of Accessible Ocean Observing Technologies
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SESSION 3

questions and others were addressed during this session.

The session was opened by moderators Lucie Cocque-
mpot (Ifremer) and Patrick Gorringe (SMHI). The need 
for the best data to facilitate the best science was em-
phasised. However, it was noted that data quality must 
be balanced against other considerations and priorities, 
such as financial cost, environmental impact and social 
impact. Furthermore, different users have different re-
quirements in regard to quality - so as long as the quality 
of data is quantified and known, they may be useful for 
many applications. Panellists were introduced, highlight-
ing their role as actors along the ocean data value chain 
including preparation and calibration, observing opera-
tors, data aggregators, application and service providers, 
and end users. 

• 	 Calibration of instruments, and fully transparent and 
traceable certification of calibration, are essential 
to understanding data quality. Documentation and 
metadata relating to calibration of instruments is of-
ten incomplete or misunderstood. While perceived as 
an expensive process, calibration is a relatively small 
expense in the ocean knowledge value chain, but in-
creases data value significantly.

• 	 Not all users have the same data quality require-
ments. The accessibility of ocean observing technol-
ogies can be improved with more appropriate levels 
of accuracy balanced with cost.

• 	 The full value chain of ocean knowledge must be con-

sidered with regards to cost and accessibility. Data 
aggregation and curation costs have to be taken into 
account.

• 	 Metadata is key. Documentation must be under-
standable to both humans and machines. Common 
standards and languages across the ocean observing 
community enable greater accessibility and increase 
the value of ocean data.

• 	 Citizen science initiatives are an effective way to gath-
er data in a cost-effective manner and to increase 
spatial resolution. However, it is important that such 
initiatives are managed by experts at each stage of 
the value chain to ensure data quality is known and 
meets user requirements.

• 	 Calibration of sensors alone is insufficient. The inte-
gration of sensors with the platform is critical. Cali-
bration and testing must be done with the platform 
as a whole.

• 	 Details of how data is processed is not always shared 
by sensor manufacturers. This poses problems for 
platform developers who are unable to state uncer-
tainties accurately, e.g. sensors outputting averaged 
data without details of how the average is calculated.

• 	 Users of ocean observations can be key in imposing 
standards on manufacturers of technologies. To be 
effective, users must be coordinated with aligned 
agreement on standards, collectively demonstrating 
a market to manufacturers.

Key Points from the Panel Discussion

•	 Regarding the data value chain, there is a methodology needed to assess the costs of the 
calibration step. Initiatives such as MINKE should be taken over by Research Infrastructure such    
as JERICO. 

•	 Actions should be taken to strengthen the trust and understanding between users and 
manufacturers regarding sensor calibration.

•	 Processes or capacity sharing services are needed to adapt data accuracy to different uses.

Take-Home Messages
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SESSION 4

This session addressed three dimensions of sustainabil-
ity related to ocean observing technology with a specific 
focus on how these might be affected through a change 
towards more accessible solutions. The first dimension 
represents (i) economical sustainability and viability of 
ocean observing products. The second comprises (ii) the 
environmental sustainability and footprint or the greening 
of ocean observations. While the third dimension covers 
(iii) political and regulatory sustainability related to obser-
vations of the ocean. 

Short interventions set the scene and were followed by a 
panel discussion that also engaged the audience.

Interested Ocean Enterprise stakeholders with private, 
public or academic job affiliations were invited to join and 
contribute to the discussion. Ocean observing technology 
developers, data users, blue economy company repre-
sentatives, innovation enablers, members of the science 
and ocean literacy community, to select some examples, 
were all invited to listen and add to the discussion on 
sustainability aspects of ocean observing technology.

The session was opened by the moderators, Peer Fietzek 
(Kongsberg Discovery) and Dominique Durand (Covartec 
AS). Introducing the session topic, a framework for sus-
tainability in ocean observing was presented, including 
economic, societal and environmental sustainability. 

Sustainability Aspects of Accessible Ocean Observing Technologies
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SESSION 4

• 	 When considering environmental sustainability of 
ocean observing technologies, it is important that the 
whole value chain (‘cradle-to-grave’) is considered, in-
cluding the operations of manufacturing companies 
as a whole, not only the products produced.

• 	 There is a generational dimension in how sustainability 
is understood. For younger generations it has become 
a core value. 

• 	 With a growing demand for environmental sustain-
ability by customers and shareholders (and of course 
regulation), manufacturers consider it more within 
their activities and products.

• 	 Events such as Oceanology International demon-
strate the large market and demand for ocean tech-
nologies in general; the ocean observing market, i.e. 
the Ocean Enterprise, should be further developed. 
The demand from the ocean observing community 
is very valuable in this context and their power of de-
mand can also make a difference towards sustain-
able solutions.

• 	 Overall Ocean Enterprise market improvements (e.g. 
stimulated through science-industry collaborations) 
also help with the economic sustainability of ocean 
observing technology.

• 	 There is a need to better quantify the environmental 
impact of ocean observing technologies. For exam-

ple, there is not a globally adopted method for carbon 
accounting. There is a need to standardise how im-
pacts are quantified.

• 	 Manufacturers should ensure recyclability at the end 
of a platform or sensor’s life.

• 	 Regulations on environmental impacts of 
technologies are heterogeneous globally. Efforts to 
move away from harmful practices or technologies 
must be brought forward and coordinated globally.

• 	 The political framework could be even more 
supportive for ocean observing in general, since ocean 
knowledge and service products are indispensable 
for policymaking, governance and management, and 
essential to life and livelihoods for society in Europe 
and globally. Changes in regulation or legislation can, 
furthermore, prompt development of new, more sus-
tainable technologies, and open up new markets for 
these. Such changes are slow, but can have lasting 
positive impacts for the sustainability of ocean 
observing technologies.

• 	 There is a responsibility of the ocean observing com-
munity to set a good example to future generations. 
If it is considered acceptable to allow platforms to be 
left unrecovered at the bottom of the ocean at the end 
of their life, without efforts to find technical, political 
or other solutions for this, then sustainability will not 
be a genuine priority.

Key Points from the Panel Discussion

•	 Demand by customers, shareholders and regulation, especially in the growing and maturing Ocean 
Enterprise, further drives manufacturers towards environmental sustainability of ocean observing 
technologies. 

•	 There is a need for a unified, prevailed and applied methodology to assess the environmental 
impact of ocean observing technologies.

•	 Improving the recoverability, repairability and reusability of platforms and sensors when no longer 
operational, should be a priority. Given their positions of well-established prescriptors, Research 
infrastructures should support/initiate/harmonise manufacturers and regulators actions 

•	 Economic and regulatory sustainability of ocean observing, alongside environmental sustainability, 
is key to achieving the EOOS vision. 

Take-Home Messages
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