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EXECUTIVBUMMARY

This report outlines the global exploitation strategy of the NAUTILOS prd@etloped in the scope
of WP11, with a focus on the 11 Key Exploitable Results (K&iRpyesents the final Open Access
Instrumentation Roadmap.

It builds upon previous WP11 deliverables related to exploitation, egm®@ss instrumentation,
brokerage protocols, and soegconomic impact assessments:

D11.1- NAUTILOS Exploitation Strategy

D11.2- Open Access Instrumentation Roadmap

D11.3- Brokerage Events Meetings Protocols

D11.8- NAUTILOS Sodittonomic Impact Assessment
D11.5- NAUTILOS Sodittonomic Impact Assessmegtinal

aprwNE

The initial part of this reporbegins wih the overview of the project results anNAUTILOSely
exploitableresults (KERS). It then presents the overall exploitation methodology, with an emphasis on
commercial results It outlines all activities carried out with partners under WP11, including
ownership and IPR analysis, cost structures, competitor andoeostfit analysiscommercialisation
strategies,stakeholder engagemerdnd business plan developmenin¢ludingcustomer segments
definition).

Each KER business plan is presented in its own dedicated section, following a consistent structure and
the order outlined below:

MAANTA NAUTIL@8imal tag(CEiiA)
Silicateelectrochemicakensor (NKE & CNRS)
Fluorescencelata loggerc WISENS TDHLEa (NKE)
Dissolvedxygendatalogger¢ WISENS TDO (NKE)
Fluorometricdissolvedoxygensensor (HESO)

Click &oundrecorder AQUATEC

Activeacousticprofiling datalogger¢ Aquascat MK2XQUATEC
Submersiblesampler fornanoplastics ananicroplastics (SubCTech)
Deepocean CTInstrument / CT Sensor (WHE)

10 Deepoceanradioactivitydatalogger (HCMR)

11. SRDICTDOxyanimal tag{CNRS/SMRU)

©o N~ WNDE

While detailed and comprehensive, these chapters provide a clear summary of the work undertaken
to support the development of strong business plans that aim to ensure thet&ongimpact of each

KER beyond the NAUTILOS project. As a public deliveraislegatument also serves to inform
interested stakeholders and share more about NAUTke98xploitableresults.

¢tKS &4SO2yR LINIZ FRRNBaaiAy3da ac¢kal wmmdH Ly adNHzy
¢CNFYaFSNIoAftAlGe {(dzRézé¢ 2dzif AySa GKS KERFaANI & VYI
alignment with specific global initiatives that support the project's commercialization deéakly, a

section is dedicated to present the final OIAR: the final databasettandirst Microsoft Power BI

prototype, including major conclusions and opportunities for the future of this strategic tool.

The present deliverable concludes with a summarised overview of the work carried out by the WP11
team and NAUTILOS partners, highlighting their joint efforts to securetésnmgimpact specifically
through the democratisation of marine environmental momitq.
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Abbreviation

ST OF ACRONYMS AND ABBREVIATIONS

Definition

AdriFOOS Adriatic Fisheries and Oceanography Observ
System

API Application Programming Interface

Atlantos Optlm.lsmg and Enhanc?lng the Integrated
Atlantic Ocean Observing Systems

BA Business Analytics

BI Business Intelligence

BMC Business Model Canvas

Chia Chlorophylia

CNRIRBIM Institute for Biological Resources and Marine
Biotechnology of the National Research Cour
Laboratoire de Génie Chimigu€entre

CNRS.GC . .q o
national de la recherche scientifique

CTD Conductivity, Temperature, and Depth

D Deliverable

DAX Data Analysis Expressions

DFKI German Research Center for Artificial
Intelligence

DO Dissolved Oxygen

DTU AQUA DanishNational Institute of Aquatic Resources

EIC European Innovation Council
European Marine Observation and Data

EMODnet
Network

EOQV Essential Ocean Variable

EU Europen Union

FVON Fishing Vessel Ocean Observing Network

GA Grant Agreement

GPS Global Positioning System

HCMR

Hellenic Centre for Marine Research
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HEI Higher Education Institute

IPR Intellectual property rights

KER Key Exploitable Result

KPI Key Performance Indicator

NIVA Norwegian Institute for Water Research
NKE nke instrumentation

OIAR Open Access Instrumentation Roadmap
PC Project Coordinator

PM Project Manager

PR Project Result

SMRU Sea Mammal Research Unit

TIB Technology and Innovation Board

TIM Technology and Innovation Manager
TRL Technology Readiness Level

UA University of Aveiro

WP Work Package

WPL Work Package Leaders
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l. INTRODUCTION

The exploitation of innovation results is a critical component in maximising the value of
European research and innovation initiatives. Within the context efulded projects, such

as those under Horizon 2020 and Horizon Europe as NAUTILOS projecffetttevee
exploitation of resultplaysa central role in achieving lorigrm impact and sustainability.

All NAUTILOS activities (technical, societal and policy oriented) are connectee key
objectivefrom NAUTILOS projec¢b develop coseffective instrumentation targeting a broad
range of Essential Ocean Variables (EOVSs).

By the end of the NAUTILOS project, 11 commercial products are being made available, each
demonstrating confirmed and significant advantages for ocean monitoring when compared
to existing global market alternatives. This report details how continuous svgbcutting
activities under WP11 have supported the development of each technology along both the
go-to-product and geto-market pathways. Results to be presented in DXI#flect a strong
commitment from the NAUTILOS consortitmdeveloping innovativenstrumentation to be
delivered commercially with sustainable business strategies that further enable and
democratise the monitoring of the marine environment to both traditional and -non
traditional data users.

Considering that the challenges associated with ocean monitoring lie not only in the
availability of instrumentation for effective data collection, as mentioned above, but also in
the sharing of these monitoring solutions among various stakeholders, theTNAOS project
tackles another market gapthe lack of an accessible database that centralises information
on existing instruments and their technical specifications. D11.7 also presents the final
database and the firsMicrosoft Power Bl prototype of th@®pen Access Instrumentation
Roadmap.
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[I.  NAUTILOBESULTS ANNAUTILOBXPLOITATION STRATEGY

NAUTILOBESULTS AND KEY EXRBRERESULTKER)

Project results are the measurable outconestangible or intangiblet achieved upon
project completion. These results are crucial for assessing success, demonstrating impact, and
guiding future initiatives. They also offer accountability, learning, andtimoous
improvement opportunities, showing how resources were used to meet goals.

The NAUTILOS project has provided over the last years ofangigkificant variety of results

from commercial products to citizen science tools, policy briefs and data and modelling
products. Results are reported along several deliverables connected to different NAUTILOS
WP as described below:

Instrumentation resultsare reported across various deliverables, with a primary focus

on those from WP7, where the NAUTILOS field demonstrations are described.
NAUTILOS instrumentation is presented on the website of the project:
https://nautilos-h2020.eu/sensorsamplers/]

Data and modelling products results NS NJB LJ2 NJEia Madgllingiahd Ddita
{KFNAy3¢é¢ RSEADOSNIrofSad ¢KAA 2t FAYSR (2
sensors, the new integration in platforms and the new observation approaches
developed in the project will improve the modellingapabilities. Results
(https://nautilos-n2020.eu/modelportal/) show a significant improvement in
forecasting capabilities when using NAUTHIKES observations. An additional

objective of this WP was to create a Data Sharing environment with main European

data repositories such as EMODnet, which can be assesseitpisr//data-nautilos
h2020.eu/erddap/index.htménd https://nautilos-h2020.eu/dataportal/;

Policy briefs results NX LJ2 NIi SR - Qufeachl 2CQomnmmunication and
5A3aSYAYlLFIGA2Yyéd 2tmn FAYEA (2 YFEAYA&AS LIND
with stakeholders (including policymakers), raise public awareness, and promote
NAUTILOS tools and outcomes. All brigks publicly available on the NAUTILOS
website (ttps://nautilos-h2020.eu/policyengagement) with descriptions in D10.3

and D10.10Together, they provide actionable recommendations for sustainable and
inclusive ocean observation across Europe

Citizen science tools resulteported in WP10 (Task 10:6 Mmn ®p0 | YR Ay &
{eySNBEASE GAGK 9{t/ 9¢ O5MHPH YR 5MH®POD
instrumentation results. Plasticrelated WP12 activities targeted a wide audience in

the scope of NAUTILOS with over 50 citizen science campaigns in Greece, Italy, Norway
and India, as well as two capacity building initiatives in Greece and Norway which have

later achieved a widescale impacthrough the distribution of training courses as

open access-earning modules. In totahearly one hundred citizen science activities

were carried out. The Citizen Science tools of NAUTILOS are presented on the website

of the project:https://nautilos-h2020.eu/nautiloscsapp!/.

All results are available on NAUTILOS website, on the réshlSigurel).
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. AL
Figurel: Access to NAUTILOS results on NAUTILOS welipegdts tab.
5SaLIAGS GKS 6ARS OFNASGe 27F NB aBxplditdtionBMR ¥ K¢
LYLI Olié FOGAGAGASAT YR O2yaSldsSyidte b!! ¢L]J
commercial resultsCommercial results can include products, services or citizen science tools,
FY2y3a 20KSNED® | 26SOSNE AY b! ! ¢L[h{X Ay FfA3y
observation and modelling gaps for biogeochemical, biological and deep oceartsphys
essential ocean variables and migr@ano-plastics, by developing a new generation of eost
STFSOGADS &Sy a2 Ndmmergidk resilts leJinSukally refaedbwith ¢he
instrumentation developed In fact, after interaction with all results owners, it was possible

to conclude thalNAUTILOS commercial results included only instrumentation results

For all results not aiming facommercialisation(with other use models) other means of
exploitation were discussed with teams. Specific alternative {cmmmercial) exploitation
options were shared with the consortium as: scientific publications and conferences, capacity
building and training, policyecommendations. These actions lay the foundation for fong
term impact and potential replication beyond NAUTILOS, ensuring that its outcomes continue
to be used and adapted well beyond the project's lifetime.

Despite the focus on instrumentation on WP11, it is important to highlight that not all
NAUTILOS instruments developed are considered dommercialisation NAUTILOS
generated 18 different instrument results, 16 of them original developmen{able 1)

hiKSNJ NBadzZ 64 60FNb2y IS aSyaz2NB FyR LKe&{2L
FRRAGAZ2Y I RSOSt2LIYSyldaé¢d |yR GKdza y2i4 0O2ya
suggestions included contacting the original manufacturer to share their additional
developments and evaluate the possibility for licensing.

Facing the fact of havingbriginal developments, and the considered effort to perform an

exploitation analysis with each one of them, it was necessary to undergo a screening to
evaluate NAUTILO@y exploitation results to prioritize results.
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Tablel: NAUTILOS instrumentation resultgiginal developments.

NAUTILOS
instrumentation
results- original
developments

Fluorometricdissolved oxygesensor

Dissolved oxygen data logger | ®nhs TBDO

Fluorescence data logger | WiSensJ0Ohta

Silicate electrochemical sensor

Passive broadband acoustic recording sensor for n
monitoring

Passive acoustic event recorder (porpoise & dolphin click
abundance estimation)

Active acoustic profiling data logger | AQUAscat Mk2
Submersible sampler for nanoplastics and microplastics
Deep ocean CTD instrument / CT sensor

Deep ocean radioactivity sensor

MAANTA NAUTILOS animal tag

SRDICTDBOxy animal tag

Microplastic sampler

Microplastic detector

Microplastic detector system (sampler + detector + Ferry

infrastructure)
LIDAR

A key exploitable result (KER) is an identified main interesting resulwhich has been

AAAAA

aSt SOGSR YR LINA2NRARGAT SR R dzSnedhidg tdniake useari K
derive benefits downstream the value chain of a product, process or solution, or act as an
important input to policy, further research or edation. To select and prioritize results, it is
recommended to use different criteriadegree of innovation, exploitability and impact. As
such, in the scope of WP11 and in agreement with the consortium, it was decided to consider

the following criteria:

- must be aroriginal developmentfrom NAUTILOS and aimed for commersaaion;

- must haveproven technical performancéreported on WP7 demonstrationsTRL 6

or above);

- to beready for commercialisation (TR).up to 2029

- must have adefined commercialisationstrategy until 315t of March of 2025, in
particular for nonprivate partnerswho should either clearly express their intent to
undertake commercialisation directly or present a concrete plan for engaging with

another partner for commercialisation
- mustcollaborate with WP11 in conducting a market competitor analy@ixl1.5);

- must be available tprovide a cost structure assessmefto produce the cosbenefit

analysisD11.5) until 3% of Marchof 2025;
- mustdevelop a business model canvasith WP11 support

Considering all above criteriawiaspossible to conclude to have 12 Key Exploitation Results

from NAUTILOS project as describedlable2.

15

LJ2 @



) NaUTILOS

Table2: List of NAUTILOS exploitable results and partners invpigdreferences for IPR ownership)

NAUTILOS KER Partner(s) involved
HESSO
(IPRowner)
Fluorometric dissolved oxygen sensor NKE

(housingprovider, independent from sensor
developmenj

Dissolved oxygen datalogger | WiSensOO NKE
Fluorescence datalogger | WiSens @Dhla NKE
Click and sound recorder AQUATEC
~~ 2 project results in one commercial product) ~~
Active acoustic profl::;}SZdata logger | AQUAS AQUATEC
CEiiA
IPRowner
MAANTA NAUTILOS animal tags ( )
IMAR
(demo partner with no associated IPR)
CNRSEBC
SRDICTDO . It (demo partner with no associated IPR)
Xy animal ta
Y J SMRU
(IPRowner - external partner)
NKE
IPR ceowner
Silicate electrochemical sensor ( )
CNR&L.GC

(IPR ceowner)

Submersible sampler for nanoplastics and

: : SubCTech
microplastics
Deep ocean CTD instrument / CT sensor UL-FE
Deep ocean radioactivity sensor HCMR

Table?2 presents tle final NAUTILORERSIesignations. Appendix 2 provides a reference
mapping between these designations and the original result names used in the NAUTILOS
Grant Agreement.

A comprehensive characterisation of the individual beneficiaried the project was
performed andpresented in D11.5. In the scof the presentreport, it is important tofocus
only on those partners taking the lead on NAUTILRERsSNAUTILOBERsre developed
with contributionsfrom 9 entities, which are based in different countries, namely France
(CNRS and NKE), Germany (SubCTech), Greece (HCMR), SikwnjagWitzerland (HES
SO), Portugal (CEJIAMAR and United Kingdom (AQUATEC). Concernirg tyipe of
organisations, four entities B)are public (wo research bodies antivo research body and
higher education institutions), anfive entities (55%)are private {wo non-profit research
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bodies, andhree small and medium size enterprises). This is important to be reported in the
present deliverable sincthe type of entities in the consortium may influence the reality
behind the exploitation strategy of the projectFor instance, companies such as SubCTech
will directly commercialize their instrumentation, while instrumerdsvelopedby non
private entities, such as HCMR, will require the involvement of an external commercial
partner to bring them to market.

NAUTILOBXPLOITATION STRATEGY

The exploitation strategy of NAUTILGSb ! ! ¢ L[ h{ w 2-foBuse$od maximisifigS 0 ¢
the impact of all 11 commercial products (12 project results whereas one product combines
two project results) generated from NAUTILOS, while at the same time fulfilling all expected
activities in accordance to NAUTILOS Grant Agreement.

This report details how continuous and crassting activities undeiWPL11 have supported

the development of each technology along both the-tgeproduct and geto-market
pathways. Several activities were developed in the scope of Tasks 11.1, T11.2 and T11.4
throughout NAUTILOS timeline, and partially made available on pred@iverables.

Gb! ! ¢L[ h{ w2l R (2 al Ntricton actidds xR tRe TRchriical A y 3 dzA
and Innovation Manager (TIM; CatariRasquilhdemos, CEiiA):

1. Technology and Innovation Board meetingseetings organized by the TIM first to
evaluate technical performance (go-product) as it is her role to lead the Technology
and Innovation Board meetings, in alignment with PC, PM andsW#PR022 a new
concept of TIB meetings, more technically oriented, was defined to focus on the
innovation uncertainties within NAUTILOS. TIB meetivgre one of the most time
consuming activities from WP11 (yet with reduced expression on deliverables), and
they proved to be dfical to solve intetWP challenges. Initially focused on
instrumentation partners, soon they started involving platform owners and mission
owners. As technical performance improved and the TRL increased, partners from
WP11 éxploitation and impactand WP9 (data sharing) began patrticipating in the
meetings. As such, TIB meetings covered all NAUTILOS Innovation Value Chain: Idea
Generation Development Business Model/Product Launch. They took place every 3
months until December 2024and in general alhvited partners took part and actively
participated in those meetings despite their long duration, clearly stating the
commitment of NAUTILOS consortium. Whescessarysensorplatform meetings
were also suggested

2. Oneto-one meetings if collective meetings as TIBs were relevant for the technical
status, when it comes to discusmmercialisation,the best is to perform it
individually. All business frameworks are differeamd some details must remain
confidential. Interactions were organized monthly, except when not necessary.
Meetings always included NAUTILOS TIM as also some other WP11 partners

3. In-personvisits¢t LaQa FlF @2dzNAGS T OQGABAGE F2NJ OKLF f
interaction and understanding of partner reality. Fexample, this type of interaction
was criticako: define HCMRommercialstrategyfor the deep ocean radioactivityto
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define a solid alignment for the technical medlatform mission held in Matoshos

¢ Portugal Figure?2), asalso to support CNRSEBGhowcasing NAUTILOS results,
mainly SRBCTDBOxy animal tag ahe SEA TECH WEER4(Figure2). A key activity

to be considered for the future role of TIM in European projects

\‘ ‘ | ‘
Figure2: NAUTILO&Road to Market interaction activitiestechrologyandinnovationboard meetingspne-to-one meetings
andin-person visits.

Apart from the interaction activities previously descrivedthat pushed for active
O2YYdzy AOFGA2Y I yR Of I NA T A Qisdircladgdievecabractical L[ h { w
activities (mandatory for all NAUTILOS KERs, however open to all NAUTILOS results):

Goto-product: status tables to assess technical performance

Goto-market: individual merchandising materials development, brokerage events
and other brokerage opportunities participation, individual business model canvas
design, assessment of IPRs & Access Rights, definitomofercialisatiorstrategies,

cost structure and market competitoranalysis, potential clientgteractions and
early sales evaluation.

All activities are briefly mentioned below, with references to previous deliverables if
applicable.

Gb!!'¢L[h{ w2FR (2 YI MthBicakperrinandelivih the hetiefitof 4 4 Sa a
NAUTILOS project structure, products were tested in several environments from lab to deep
ocean, which led tdiigh TRL products. To evaluate technical performance, technical status is
essential. This was achievetdrough meetings and communication betwegartners;
however, status tableswere critical (Figure3). They weredeveloped using online shared
documents on NAUTILOS Google drive folder, accessible to evemlfmeweraised during

TIB meetings or any other requested opportunity as Consortium Meetings (a live session
started to be implemented as a good practice). With this simple tool, it was possible to keep
track of activities (colecoded for easier statushtatus tables started with a technicatatus
©O2YY2y aRIFGF ol &S¢ -WPpbjEctivea ghihall2ngds yfce e dgimeén

to integration and afterwards demonstratiot) status tables related to commercialisation

and data sharing All invited partners took part in th status tables update (commonly
updated by TIM or WPL).
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Technical status — Modems and sensors

-Toble Dotaded Pages - comments an one-lo-cne mestings of T

Figure3: NAUTILOS status tables.

If a proven technical performance is essential, also addressing potential clients and fine
tuning communication with users' needs is criticafor this reason, WP11 defined as a
priority to developindividual Merchandising Material§commercial leaflets) to promote all
commercial results oNAUTILO®rokerages eventsaind other opportunities(D11.3) This

was essential once sensors were often being usedhm scope of NAUTILOS WP7
demorstrations. Figure 4 shows all front covers from NAUTILOS commercial leaflets
developed, while on their back covers detailed information about the sensor is available for
potential clients to understand products main features, with an image. Leaflets were also
made to be easyo carry andwork also asooklet when presented togethe(Figure5).
Besides the paper version, all leaflets are made available on NAUTILOS website t@esults

Sensortssamplers tab;  https://nautilos-h2020.eu/resources/#Sense&amplerd_eaflets
Figureb).

;EJASCH! Click & Sound
Mk2 Recorder

- P i = & o |} - - .

Figured: NAUTILOS commercial leaflets developed for all NAUTILOS Key exploitation results (only front covers).
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NAUTILOS

Silicate Electrochemical Sensor

The Silicate Electromchemical Senscr is developed by NKE Instrumentation and LEGOS-CMNRS
and will be incorporated onto a profiling float to measure silicate concentration up to 1000
m depth, The design of the electrochemical cell was adapted to decrease measurement
frequency down to ~10 min, The silicomolybdic complex is formed in situ after the oxidation
of a molybdenum electrede to form all the reagents needed. This complex is then detected
on a gold working electrode, where the measured signal is directly proportional to silicate
concentration in sea water. A calibration using silicate standards is needed before
deployment to calibrate the sensor.

@ CoWNLOAD LEAFLET

Measured parameters

Silicate concentration and seawater temperature

Expected final TRL

TRL &

Demonstration Location

Mediterranean Sea

INSTRUMENTATION Point of Contact

Arnaud David

adavid@nke.fr

Carole Barus

carolebarus@univ-tlse3 fr

Figure6: NAUTILOS commercial leaflets developed for all NAUTILOS Key exploitation results available for download on
NAUTILOS Websi®esultdab - Sensors/sampletsab (ttps://nautilos-h2020.eu/resources/#SenseBamplerd_eaflets.

For some products, additionaledicated merchandising materialgere developed. These
include compampranded promotional content, detailed data sheets, technical manuals,
instructional videos, and even usability sessions. Further details are provided in the individual
KER sections below.

As soon as the NAUTILOS instrumentation demonstrated proven technical performance,
market engagement began to intensifyprimarily through NAUTILOS brokerage events and
other opportunities (D11.3)NAUTILO®itiated this process with its first brokerage event
during the Ocean Race Summit in Geifitaly, June2023), marking the start of a broader
exploitation strategy and direct interaction with potential clientSurther brokerage
activitiestook place across key events in Sp&ianmark Belgium, Uknd USAAnN additional
participation occurred in France during Sea Tech Week 2B@dire7). Full details on all
brokerage events and related opportunitiase available ifb11.3.

At these events, NAUTILOS maintained dedicated booths showcasing results, offering
commercial leaflets, and distributing other communication materials developed by WP10.
Over 200 meaningful interactions expressing interaat NAUTILOS instrumentatiowere

20


https://nautilos-h2020.eu/resources/#Sensors-Samplers-Leaflets

{2 NAuTILOS

recorded, with contacts shared among partners and used to promote the NAUTILOS final
event. These engagements, along with early sales opportunities, were further explored during
WP11 activitiesincluding oneto-one meetingsand inpersonvisits

Figure7: NAUTILOS SEA TECH WEEK 2024 booth, with 3 partners (CEUAERIN&SI NKE) attendlng and showcasing 3
commercial products developed in the scope of NAUTILOS (left). Merchandising material developed for all NAUTILOS project
and NAUTILOS KERs at Europdaritime Day 2024 booth (right).

w

@ UKS SYR 2F HnanunX b! ! ¢L[ h{dooncudeNowevel NS & Sy C
was evident thatpartners such as SubCTech, NKE, and AQUATEC continued to showcase
NAUTILOS products within their commercial portfolieBoth in printed materials and at live
exhibitions, as seen at Oce8usiness 2028-igure8). Additionally throughout the project,

several partners attended targeted events that were strategicaiiportant for their

individual business development, such as the case dfEpartner.

”

nk“nw

ey
e Mumnﬂkms

/‘
ol
Figure8: NAUTILOS sensors and samplers at Ocean BusinesstBe2fal oceamrlented exhibition before NAUTILOS
closure: SubCTech booth showcasing the official SubCTech leaflet with NAUTILOS sensor (tiftplafedE both
showcasingViSens TBChta andWiSens TBDO sensorg&ight).
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Practical activities, developed in the scope of T11.1, T11.2 and T11.4 tasks, included also:

- Definition of target blue economy sectors and target customer segments for each KER;

- Definition or development of a cle@mommercialisatiorstrategy. While this is easier
with private companies, other partners struggled to find atgenarket strategy. In
the scope of WP11 several oct@one-meetings as also person visits focused on
this and ultimately led to find a commercial partner for all products (including partners
external to NAUTILOS consortium);

- Analysis and assessment of IRieeeground, sideground, postground in sequence of
background analysisstated on NAUTILOS Consortium Agreemé&nfccess Rights,
to avoid conflicts within the Consortium and foster the deployment of the results at
European and international scale (ownership contributions per partnewere
discussedand agreed by-enail);

- Cost structureconsolidation and market competitors analysis in order to produce a
costbenefit analysis{l1.5 Figure9);

- Future use of NAUTILOS units

Improved Technology
Cheaper in Class
New to Market Other comparable
sensors are available Oth bl
on market. sensi?scoﬂtﬂaé?mi;r
No equivalent or Itis considered technicallfeatures are
comparable competitor ‘Improved Technology’ 1abl th,
on market if the benefits of available on the
NAUTILOS sensors market but for a higher
are best-fit for ocean cost
monitoring

Figure9: NAUTILO®st-benefitanalysisclassification

All activities together, consolidated go-product and geto-market paths and made it

possible to define each KER business plan. For that a strategic management template called
G.dzaAySaa az2RSt /Iy@dlaég 6.al 0 ¢ ashamdthied LG A
logic of how a company intends to deliver value and make money, supporting a simple and
visual communication of a business mod&lo introduce partners into the BMC tool a

practical session was organized in CEiiA headquarters by +ATLANTIC CoLAB, in November
2023, whereas BMC for MAANTA NAUTILOS animal tag was sharexasple FigurelO).

BMC for all KER were developed during individual meetings with partners and are presented
below on the following individual sections. All BMC follow some assumptions:

- This BMC represents the most realistic scenario for the futarm@mercialisatiorof
each product;

- It considers WP11 activities already as part of thisagmarket strategy;

- When an external partner is considered for tbemmercialisatiorof any NAUTILOS
KER, those parars were involved in BMC development. All-as@nership and
commercial agreements were discussed and will be formally concluded when the
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product reaches a commercial TRL, as joint development will continue for the future
beyond NAUTILQS

- In the Cost Structure section of the Business Model Canvas, fixed costs are
differentiated from variable costs. The main difference between the two types of
costs is that variable costs depend on tkalesvolume €.g., acquisitions of raw
materials, parts, payloads, and extra technical support that depends on customer
needs), while fixed costs are mainly constant regardless of how many units are sold
(e.g. infrastructures maintenance, human resources, basic technippbst).

The Business Model Canvas
e [ p—

Kev Resaurces i3

Figure1Q: Businessnodel @anvas template (source: Strategyzésft). Businessnodel canvas template practical session
(Matosinhos, Portugal, November 2023; right).
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I, MAANTANAUTILOBNIMALTAG(CEIIA)

MAANTA is a product line from CEiiA. It stands out forineasive towed or mounted marine
animal tagging platforms for measuring behavioural and oceanic data, reducing data gaps,
increasing animal awareness, and tailoring conservation efforts. MAANTA NAUTILOS animal
tag (Figurell) - a non-invasive towed tagging systerased for animals such as manta rays
and sharks was developed in the scope of the NAUTILOS project featdrasglaed oxygen
sensotr to allow for the monitoring ofdissolved oxygen and correlation with other
oceanographic parameters, a® other noninvasive tagging solution available worldwide
(D11.5). Its highly hydrodynamic design ensuneisimal drag and its customisable data
acquisition (e.g., deptfriggered logging) meets diverse research needs. The platform has
demonstratedhigh reliability with a100% recovery rate to datereinforcing its usability for
multi-mission deploymentgdurable, compact and tesable tags). It fills a significant data gap

in ocean monitoring, supporting both conservation initiatives and scientific resehigiiy
contributing toNB & S I NiRéeSNA Q

¥ NaAUTILOS

A non-invasive towed marine
animal (sharks and mantas)
tagging platform for measuring
behavioral and oceanic data.

Measurable dissolved oxygen
parameters depth
temperature
acceleration
orientation
velocity
Dissolved oxygenrange  0to 23 mg/L (+0.01)
Temperature range -20t060°C (+2)
Tracking satellite & radio
Temperature range -20to60°C
Depthrating 2000m
Mission duration up to1week
Battery easy-swap & rechargeable
Data fast download & easy-swap memory card
Mission planning CEiiA user interface (Maanta app)
Dimensions(LxWxH)  375x120 x 155 mm
Weight (air) 11kg
Weight (water) +180 g (positive buoyancy)

Figurell: MAANTA NAUTILOS anirtzaj (CEiiA leaflet
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As reported inD7.6, MAANTA NAUTIL@S8imal tagwas deployed in all targeted species
successfullyFigure11). Notably,100% of the deployed tags were successfully recovered,
accounting for above 1000 hours of datallection. All major challenges encountered during
the project were successfully addressed, demonstrating strong proBtamng capabilities

and commitment to overcoming unforeseen obstadiesn both partners involved (CEiiA and
IMAR) These achievements have contributed to enhancing the overall robustness of the
MAANTA NAUTILOS system, which concludes its participation in the NAUTILOS project with a
clear focus on commercialisationiThe successful deployments carried out during missions
across theAtlantic, Pacific and Indian Ocearaso reflect the project's strong commitment

to the global expansion and applicability of MAANTA NAUTILOS animah&agrst sale is
expected to happen for a Pacific Ocean marine reserve.

Figurel2: Evidence from WP7 NAUTILOS demonstration activities condisitgdtheMAANTA NAUTILOS animal texgan
operational environmengmore information inD7.6) whale shark tagginin Azores (Atlantic Ocean) by IMAR Td&ght);
datasets made available through the NAUTILOS data portal on the project website (right)

As part ofWPL1, a thorough competitor and market analysis was conducted, resulting in a
costbenefit analysis classification for the tagging system MAANTA NAUTILOS (see Deliverable
11.5- Final Socideconomic Impact Assessment). The tag was classifié@baS ¢ (12 , al NJ S
meaning that there is no equivalent or comparable competitor on the market.

The following sections will present all the other components (apart from takie
propositionpresented above) of the Business Model Canvas for the specific technology under
discussion, covering all standard element@ustomer Segments, Channels, Customer
Relationships, Revenu8treams, Key Resources, Key Activities, Key Partnerships, and Cost
Structure The final BMC igresented inFigurel5 and serves as the starting point for the
work to be further discussed during the BOOSTER initiative

Customer Segments
MAANTA NAUTILOS animal tag targetbvarse yet focused customer bas&ome of the
specific examples below (marked with *) result from direct contacts during NAUTILOS
brokerage events & opportunities (D11.3):
Academic researchers in marine ecology and oceanogragéy., IMAR, BIMS
Institute*, Universidad San Francisco de Quito*);
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Media and storytelling platforms including documentary and storytelling
organisations and visual media producers focusing on marine wildlife and ocean
conservation;

Other customers such as local, national and supranational authorities for ocean
monitoring €.g., IPCC), marine conservation foundations (e.g., Charles Darwin
Foundation*, Jocotoco*, Manta Trust*, Save Our Seas Foundation), and National
Parks €.g.,Galapagos National Park*).

Channels

al!lb¢! Qa 2dziNBIFIOK alLlya 020K 2FFEAYS yR 2yt
via websites (NAUTILO&nd CEiiA) NAUTILOS newsletterscientific publications and
targetedsocial mediaand email campaignsAdditionally,documentariesserve as powerful
storytelling tools that amplify brand visibility. Offline strategies incldotect technical visits
participation in specialised fairs(e.g., NAUTILOS brokerage events & opportunities
Oceanology, UN Ocean Conference 2024urel3), Sealrech Week 2024) antbnferences

(e.g., Jornada Nacional de Elasmobranquios, International Confevarkish Telemetry), and

branding through physical materials includingAUTILOSeaflet and product materials
developed by CEiiA.

MISSION b = =
\ S ATUANTIC ==r" N &
R St o . =

10 bear st e s

S [y

:*?ﬂ » N e I - y
Figure13: MAANTA NAUTILOS animal tag (CEiiA) showcased at United Nations Ocean Conference 2024, one of several
NAUTILOS brokerage opportunities organized in the scope of WR1lan | yR 2t mm NBLINBaSyidl G§A@Sa

booth, with NAUTIL&®merchandising (Ief)M AANTA NAUTIL®S8ing presented by Catarina Lemos (CEiiA) t&tilapagos
Marine Conservation Team, after discussing a possible future collabobayomd NAUTILQBght).

Apart from the NAUTILOS leaflet, developed specifically umiRd to include key features

2T GKS aSyaz2NJIyR G2 KStLI G2 O02YYdzyAOFGS GKS
CEiiA team took a step forward, with NAUTILOS support and in the scope oftéMitatpve

their product from the marketing point of view and to ensure a greater user experiebge

developing o renewing the followingnaterials Figurel4):

- Highresolution digital computatio3D files
- Instructionalvideo for assembly
- Productdata sheetandredesign of altechnical manuals and product casing

As part of the process, internal tests were organised with-experiencedusersand products
developed were tested in the scope oflatailed usability testing plan, during 2023\Iso, all
materials were shared wit NAUTILO®artners, as a reference of what could be further
developedfor other instrumentation.

26



€ NnauTILOS

TAGLITE
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This user gusce wil ghve you o e
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CEflA

Figurel4: MAANTA NAUTILOS materials develdpe@EiiAn the scope of WP11.

Customer Relationships

CEiiA buildstrong, trustbased relationshipsthrough personalised service and technical
reliability. This includepre- and postmission support surveys andprogress callgo tailor
the experience to individual researchers and organisations

Revenue Streams

CEiiA operates underfixed pricing modelwhen it comes to MAANTA NAUTILOS, dirttect
product salesat the core. Revenue is supplemented through optional services suektras
technical support, data analysiand post-processing and tag customisatiorA variable
billing systemaccommodates preand postpayment options, ensuring adaptability to client
needs.

Key Resources
Essential resources for the development of MAANTA NAUTILOS animal {@gduretion

facilities, materials (payload and bus) and quality testing laboratorieAdditionally,
engineering teams for mechanical and electronic developmastwell as its multidisciplinary
teams: mechanical and electronics engineers, data scientists, and legal/IP experts. Its
manufacturing facilities and quality assurance infrastructure enable hgjandard
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production. The organisation also benefits from experiencales and dissemination
professionals, ensuring effective delivery from design to deployment.

Key Activities
To manufacture MAANTA NAUTILOS tags, there are key activities that are needed, including

the design and manufacturing of customisable taghe development of highly configurable
electronicsto increase tag adaptabilitynission planningand technical support provision
(e.g.,software, hardware)marketing andsales andongoing R&[io remain competitive

Key Partnerships

MAANTA NAUTILOS success is underpinnsttdtggic collaborationswith universitiesand
research centersparticularly those contributing to marine sciences and sensor technology.
Key partnerships include suppliers of specialised components @gsolved oxygen
sensorg, raw materials and parts suppliers, as welpagners to support field testing and
demonstrations including offshore environments and pressure housing facilities.
Additionally, documentary and storytelling organisations constituteeesal partners.

Key Partnership Key Activities Value Propositions

& Universities and & Design and manufacturing of & Anon-invasive towed marine &  Trusted brand with experience in past missions ®  Reszarchers
reseanch centers customizable tags. animal {sharks and mantas) & Direct contact through technical visits (pre-mission, o Marine ecology

»  Spegalized sensor = Development of highly configurable tagging platform for measuring mission suppoirt, post-mission follov-ups). reszarchers [IMAR,
suppliers for t2g [2.E., «electronics to increase tag adaptability behavioral and oceanic data, «  pPersonalized support via surveys, progress calls, and Universidad San Francisco
dissolved oxygen & Mission planning and technical support reducing data gaps, increasing continuous engagement to ensure cdient satisfaction. de Casto®, BIMS
Sensor) customization provision (e.g., software; hardware) animal awareness and tailoring &  Expertise and reliability to instill confidence in dients. Institute*}

s  Documentary and & Marketing & Szles conservation efforts o Universities and academic
storytelling & Continuous RED to stay competitive and ®  Features a dissolved oxygen programs conducting
organizations improve the product sensor, as no other non-invasive & Offline marine science research.

& Partmers to perform | tagging solution available o Branding: product, leafiet (NAUTILOS; CERA), s Media and storytelling platfiorms
testing and Key Resources worldwide (based on NAUTILOS marketing content o Documentaryand
demonstration {=.2., . ;"eﬂ'eeri"gl gearr; o mE::haniﬂ Jeri ‘competitors’ analysis) o Technical visits at various phases of missions storytelling organizations
relewant offshore . Wm:;:‘;:ﬁn?;;mi? " *  Highly hydrodynamic tags causing o P"‘E_Se"fe E'f specialized fairs (e.g., _9053"°|C§‘r'°. o Visual media producers
testing, pressure {payload and bus) and quality testing minimal drag to znimals United Matio ns Conference 2024%) and focusing on marine wildlife
housing testing) Iaboratories *  Configurable features, suchas conferences (e.z., Jornada Nacional de and ocean conservation.

s Raw materiaks, parts *  Datz science team to transform raw data mcz@ﬁ:'gm n;"'lund;mwm Elzsmobranguios, Intemational Conference on e Others
smme into actionahile insights for dients (when 3‘:‘;;‘5] |2 [ A Fish Telemetry, Sea Tech Wesk 2024*) o Locsl, national and

. ::Ip;c::ﬁ:lisseminaﬁcﬂ - =  Relisble, durable, compact and s word-of-mouth from previous customers supranationa Eutr.lurtl'les
e reu?ab_le tags; i o - Onllnel " - fior acean monitoring (e.g.
contracts. «  Optimised for multiple missions o Website {NAUTILOS, CEiia) 1PCE)
as those happening in the scope o NAUTILOS newsletter o Marine conservation
of NAUTILCS WPT deployments o Swccess stories and scientific papers to showcass foundations (e.g., Charles
gl;i::jﬂannc, Facific and indian achievements Darwin Foundation®,
s Exy dEJP‘WI‘I‘E\T and recovery o  Promotion through documentaries referencing Jocotoco*, Manta Trust,
| L00% recovery rate up to now) the :?E'd ) . ) ) Save our Seas
s The main tool for the researcher’s o Ema rr\a'keﬂng and active sodal media Foundation).
success (in terms of monitoring cEmpaigns o National Parks {e.g,,
the dissolved oxygen and B Galapagos National Park®).
correlation with other *NAUTILOS Brokerage Events & Opportunities
oceanographic parameters) *Potentizl customers identified in
MAUTILOS Brokerage events
o Fixed Fired pricing
= Human resources (enginesring, operational and sales teams)
= Manufacturing infrastructures =  Type
= Intellectual Property and Legal = Direct Product sales
2 Marketing and branding = additional fees [depending on customer needs):
= Basictechnical support (pre-established HR hours and 2-year guarantee] & Extra technical support
&  Data analysis and post-processing
= Varizble &  Product customization
o Raw material acguisiton
o Production costs = Payment type
= Customizztions = warizble billing system {pre or post-payment)
= Technical support {extra support)
= Shipping and logistics
= Marketing expenses (e.g. exhibitions]
= Royalties (if zpplicable)

Figurel5: Business Model Canvas for MAANTA NAUTILOS animal tag, designed by Daniel Costa and Paulo Figueiredo (CEiiA),
and WP11 Team.

Cost Structure

The major costs involved in manufacturing the MAANTA NAUTILOS tag are divided between
fixed and variable cost&ixed costdnclude expenses withuman resources (engineering,
operational and sales teams)manufacturing infrastructures, intellectual property and

legal, marketing and branding, and basic technical suppgre-established HR hours and 2

year guarantee). On the other handariable costsinclude raw material acquisition,
production costs, customisations, technical suppqextra service)shipping and logistics,
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marketing expenses(in particular, the organisation of exhibitions), amdyalties (if
applicable).

In continuity with the preceding Business Model Canvas anallgsi$pllowingTable3 offers

a structured synthesis of complementary dimensions relevant to the NAUTILOS "Road to
Market" process. It encompasses strategic considerations related to both product and
business development, including benchmarking against competitors, preliminary
merchandsing approaches, projections concerning the deployment andsatiitin of future

units and early sales.

Table3: MAANTA NAUTILOS animal tag (CEiiA) Exploitation ID card.

MAANTA NAUTILOSNIMAL TAGCEIIA)
Exploitation ID card

Future use of NAUTILOS unit [developed units will remain
available for IMAR deployments for future

(for more information about WP7 demonstrations and final TRL, please chegk D7.

=1={@]1D]1V[GWIM Not applicable for freshwater applications
BISUSROLIS | o ncrship) 100% CEiiA

IPRProtection| Without formal IP protection, relying instead
on trade secrets

Commercialisation strategy To be commercialized by CEiiA

(development partner); IMAR as a commercial partnership
(for more information, please check specific BMC above)

Merchandising Material |YES (from NAUTILOS and CEiiA);
resented in NAUTIL@®okerageevents
B U S I N ESS gor more information, please check specific [?11.3)
DEVELOPME

CostBenefit Analysig New to Market

(for more information, please check specific D11.5)

/ 2 YLISGA G2 NKoxdirect gdmpelitdrds a

(for more information, please check specific D11.5)
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IV.  SILICATE ELECTROCHEMICAL SENSOR (NKE & CNRS)

Thesilicate electrochemicasensor(Figurel6) offers an innovativeapproach withreagent

free silicate measurementor depthsof up to 1000 metersit is relatively compact and easy

to use, and unlike competing solutions, it eliminates the operational limits of traditional
reagentbased systems by requiring no reagent bags. Once it requires no replacement
reagents, it results itower maintenance costgfaster measurement@and no restrictions on

its lifetime tied to chemicatonservation whercompared with competing solutions. These
features make it thanost reliable, efficient, and usefriendly option for long-term silicate
monitoring in deepsea environments

— . < NAUTILOS
Silicate electrochemical e
sensor Electrochemical sensor for
silicate measurement down to
1000 meters.

Measurable silicate concentration based on
parameters electrochemical method
temperature
pressure
Silicate range 0t0132.8 ymol/L (+1.0)
Temperature range -2t035°C (+0.02)
Depthrating 1000m
Dimensions 250 x @90 mm
Weight (air) 2.2kg

Power consumption provided by external platform (12 VDC)

Communication protocol EMAP
cnr with float

Communication protocol RS-232serial port

n ke with sensor

Protocol for HTML,FTP and TELNET
communication with PC

nke-instrumentation.com dmalarde@nke.fr

Figurel6: Silicate electrochemical sengdiKE & CNREpflet.

As reported inD7.5, the silicate electrochemical sensor wadeployed successfully in the
Mediterranean SeausingNKE Argo Floaplatforms (Figurel7). WP7 activities aimed to
show correct sensor function at sea, whileasuring silicate concentrations, during almost
48 hours and up to over 500 nruture development plans, jointly with CNRSCinclude to
advance this instrument to a commercial TR&.reported in D7.5ensor performed in line
with the established planand it went smoothly with no issues to be highlighted.
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Figurel7: Evidence from WP7 NAUTILOS demonstration activities condigitedthe dicate electrochemical sensan an
operational environmen{more information inD75): on the Mediterranean Sea, with the silicate electrochemical sensor
developed by NKE (lgftlatasets made available through the NAUTILOS data portal on the project website (right).

As part ofWPL1, a thorough competitor and market analysis was conducted, resulting in a
costbenefit analysis classification for the silicate electrochemical sensor (DThésensor

was classified a8 L YLINE SR ¢ SOKyY 2t 2 3 PmeanifiRthat itisSriotlal8yNJ Ay
the cheapest sensor on the market, but also that the benefits and technical features of the
NAUTILOS sensors are considered befir ocean monitoring.

Consideringhat silicate concentration is one of the Essential Ocean Variables for which only

a few instrumentation for ocean monitoring is availablet is essential to highlight the
importance of NAUTILG®d European funding to develop a new generation of-effgctive
sensors and samplers, namely by developing innovative and breakthrough instrumentation
for ocean monitoring cheaper and better for the environment.

The following sections will present all the other components (apart from va&ie
proposition presented above) of the Business Model Canvas for the specific sensor under
discussion, covering all standarlements: Customer Segments, Channels, Customer
Relationships, Revenue Streams, Key Resources, Key Activities, Key Partnerships, and Cost
Structure The final BMC is presented Bigurel8.

Customer segments

The electrochemical silicate sensor is tailored for a diverse range of customers involved in
marine and freshwater monitoring, regulation, and researcBome of the specific examples
below (marked with *) result from direct contacts during NAUTILOS brokerage events &
opportunities 011.3):

Marine research institutionsdeploying longerm monitoring systems such as
moorings, ARGO floats, and cabled observatorfesy., PNO Innovation*);

Marine monitoring organisationge.g., INILAB*);

Regulatory agenciesesponsible for coastal water quality and compliance with the
Water Framework Directive (WFD)
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Environmental protection agenci& monitoring nutrient dynamics and pollution
impacts in both marine and freshwater environments;

Drinking and wastewater treatment facilitieswhere silicate levels are a key
parameter;

Local governments and regulatory bodievaluating freshwater quality.

Channels

The strategy for reaching targeted customers considers kbailtal and inperson channels

to effectively promote and deliver the electrochemical silicate sensor. The offielagites

of NAUTILOS and NKE Instrumentatiserve as key information hubs, providing detailed
technical specifications and product updatBiAUTILOS sensor leaf]eteveloped specifically
underWPL1, include§y S&@ FSIF ddz2NBa 2F GKS aSyaz2N) FyR OFy
value proposition to a broad audiencBirect businesgo-business contacplays a crucial

role in building strong, tailored relationships with customers. This is supported by a
worldwide network of experienced sales agentgho provide localised support and extend
the market reach. Additionally, it is also important to ensure a strong preserspgeatalised
exhibitions, conferences, and trade shown that sense, the sensor was showcased in
several events such atd Sea Tech Week 2024 promoted in the scope of NAUTILOS
brokerage events & opportunities (D11.3), where direct interactions with potential customers
and new collaboration opportunities were explored.

Customer relationships

Regarding how relationships are built and maintained with each customer segment, a
constant engagement with customerghroughout the entire processfrom sales to
installation) is prioritised. As part of thisemote or onsite technical assistances provided
whenever necessary or requested by the customer

Revenue Streams

Main revenue comes frondirect product saleshoweveradditional fees such as aannual
service which depend on customer needs, can be a revenue source. In terms of how the
customer can pay for the products,variable billing system(pre or postpayment) can be
considered. Additionally, the silicate sensor hdixad pricing

Key Resources
Key resources include physical assets suctwasnaterials, parts, payload, and production

facilities equipped to handle the assembly and integration of sensayloads. Specialised
human resources are equally essential, includgimgduction and support engineersvho
ensure highguality manufacturing and customer service, and specialised engineers,
particularly inmetrology which is critical to sensor calibration and performance validation.
Thesales teanplays a vital role in driving market engagementaging client relationships,

and expanding the customer base globally. To address sustainability and regulatory
expectations, anLCA (Life Cycle Assessment) specialstassess and minimise the
environmental impact of the products throughout their lifecycle. Additionallyhonse
professionals inintellectual property (IP) management and contradaw ensure that
innovations are protected and that all partnerships and agreements are strategically sound
to avoid potential breaches in the latter.
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Key Activities
Core activities span the entire lifecycle of the silicate electrochemical sensor, from

development to possale technical support. The first critical activity is tlevelopment and
manufacturing of the sensorsensuring the sensor meets the highest standards of
performance, reliability, and depth capabilitgales operationsare central, involving both
direct customer engagement and coordination with the global network of agents to reach
diverse marketsQuality assurance and metrology servicelay a critcal role in guaranteeing
sensor accuracy and compliance with industry standards. Fidetlycated technical support

is essential to assist customers with deployment, maintenance, and optimal use of the.sensor

Key Partnership Kay Activities

Value Propesitions

.
.
.

Strong collaborative relatiorship with
CNRS-LGC

Payload suppliers (e.g. sensor)
Electronics Components Suppliers
Distributors

Development and manufacturing
Sales

Quality and Metrology services
Technical support

| Key

Reso

arces
Physical (raw materials, parts,
payload and production facilities)

Electrochemical sensor for slicate
measurement down to 1000 meters®
Relatively compact

Easy-to-use with no reagent
bags/change of reagent bags
requited like no other competitoe
No Metime Bmitation due to
non-conservation of reagents when

Constantly engaging with customers
Remote or on-site technical
assistance

Website (NAUTILOS and NXE

Marine research: can be deployed on
moorings/ARGO floats, observatory
cables (e.g- PNO Innovation®)
Marine Monitoring(e.g. INILAR®)
Marine regulatory agencies for
coastal water quality and for
compliance with the WFD
Environmental Agencies

®  Workforce: Production and support

engineers

Instrumentation)

NAUTILOS sensor leaflet

NAUTILOS newsletter

Personalised direct contacts
(Business to business)

Worldwide network of sales agents
Specialized exhibitions, Conferences
and Trade Shows (e.g. EMD 2024,
Sea Tech Week 2024%)

Drinking and wastewater treatment
plants

Local government and regulatory
authorities in relation to freshwater

compared to competitors

Provides faster messurements while,
ot the same time, requiring less
maintenance

.
Speciatised engineers (e.g, for

metrology)

Sales team

Environmental impact: LCA expert
Expertise in I? management and
contracts

*Potential customers identified in
*NAUTILOS WP7 demonstration activities in NAUTILOS Brokerage events

the Mediterranean Sea.

*NAUTILOS Brokerage events &
Opportunities

Fixed peicing
Human resources (engineering, operational and sabes teams)
Manufacturing infrastructures (e.g. metrology laboratory)

Regulatory compliance, CE marking/Environmental Technology Verification
Basic technical support (pre-established HR hours and guarantee)

Type

®  Direct sales of sensors

o Additional fees (depending on customer needs):

®  Annual service

Varisble
Acquisition of raw materlals, parts and payload Payment type
Expenses with calibration, testing and demonstration ® Varlable billing system (pre or post-payment)
Markating expenses (e.g. exhibitions)
Extra technical support (if requested by the customer, e.g. fiest try installation for long term operation)
Royalties (f applicable)

Figurel8: Business Model Canvas for the silicate electrochemical sensor, designed by Ndalariéa(nke nstrumentation)
and WP11 Team.

Key partnerships

Thestrong collaborative relationship with CNRS5Gsupports previous, ongoing and future
development. During NAUTILOS development, this partner took the responsibility for
electrochemical processes development, analytical chemistry expertise, sensor calibration
and validation in natural waters and envimoental conditions (support that is expected to
continue for the future, up to TRL9). Other partners inclufemasuppliers for electronic and
payload componentawhich are particularly relevant for maintang a reliable and efficient
manufacturing process. In additiorgollaboration with distributors is important for
supporting the delivery of the products and services to customers.

Cost structure

The major costs involved in manufacturing the silicate electrochemical sensor are divided into
fixed and variable cost$ixed costinclude expenses withuman resourcegengineering,
operational and sales teamsnanufacturing infrastructures(e.g. metrology laboratory),
regulatory compliance CE marking/Environmental Technology Verificaticaind basic
technical support(pre-established HR hours and guarante@n the other handyariable

costs include raw materials, parts and payload acquisitiprexpenseswith calibration,
testing and demonstration marketing expenses(in particular, the organisation of

33



) NnAUTILOS

exhibitions)extra technical suppor{if requested by the customer, as for first try installation
for long term operation), andoyalties (if applicable in the futuragreemenj.

As describean Table4, the silicak electrochemical sensdrassharedIPRownership- the

only NAUTILOS KER in this situati@onsidering this sensitive situation several actions were

performed in the scope of NAUTILOS:

- To avoid potential breaches in property rights, both entities agreed on each partner
contribution, concerning the final sensor development status until the of NAUTILOS
project (email shared with both partners):

- NKH Full development ofilicate electrochemical sensor with CNRR&Gas
partnership

-  CNRS.G( Electrochemical processes development; analytical chemistry
SELINIAAS aSyaz2Nna OFtAoNIGAZ2Y | YR @FfA
conditions.

- An inperson visit took place between NAUTILOS TIM and Yves Deugkes (
instrumentation), in October 2024, whreit was possible to understand a past and positive
background of othetechnology transfer processes between CNEEand NKEIt was
agreed to continugo advancethis instrumentup to TRL®efore concludinghe clear
terms for knowledge transfer between both partners.

Table4: Silicate electrochemical sengdiKE & CNRS) Exploitation ID card.

SILICATE ELECTROCHEMICAL SENSOR (NKE & CNRS)
Exploitation ID card

Future use of NAUTILOS unitd |developed prototype for

further tests and development remains available for NKE
(for more information about WP7 demonstrations and final TRL, please check D7.5)

PRODUCT Applicable for freshwater applications
DEVELOPME IPROwnership| NKE and CNRSGC

IPRProtection| Without formal IP protection, relying instead
on trade secrets

Commercialisation strategyTo be commercialized by NKE
(joint initiatives ongoing & licensing agreement under
discussion with CNRS5Q

(for more information, please check specific BMC above)

Merchandising Material |YES (from NAUTILOS); presented
BUSINESS NAUTILOBrokerageevents

D EVE LO P M E (for more information, please check specific D11.3)

CostBenefit Analysig Improved Technology and Cheaper in

Class
(for more information, please check specific D11.5)

/ 2 YLIS{ A G 2 NOne sirghf eopetidr &

(for more information, please check specific D11.5)
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\2 FLUORESCENCE DATA LOGGER | WISEN&EA INKE)

The fluorescence data logger WISENS TFDHEa (Figure 19) is an autonomous Wi-Fr
enabled underwater dataloggedesigned for precise chlorophydimeasurement atlepths

of up to 600 meters It can operate independently in standalone mode- logging data
internally- or beconnected to a transmitter for reatime communication Compact, robust,
and highly durable it is designed to perform reliably in aggressive and extreme
environments, with integration options for use on trawlers, nets, and traps. With internal
battery powering operations, this device ensurasinterrupted deployment and data
acquisitionwithout external power requirements, enablingng-term deployments.

{ NnauTILOS

WiSens TD - Chl-a

An autonomous Wi-Fi
underwater datalogger for
chlorophyll-a measurement
down to 600 meters.

Measurable chlorophyll-a (based on the principle
parameters of fluorescence measured at 90°)
temperature
pressure

Chlorophyll-arange 0 to 500 ppb* (linearity: > 0.99)

Temperature range -2t030°C(+0.02)

Depthrating 600m

Dimensions 220 x @45 mm

Weight (air) 377g

Power consumption lithium batteries (3.6 VDC)

Datatranfer ‘ automaﬁcﬁa Wimxbormamalwa
Android

Data communication Wi-Fi

protocol

l " —n ke— Compatible 10S, MAC OS, Windows and Android
“equivalent ug/L

nke-instrumentation.com dmalarde@nke.fr

Figurel9: Huorescence data loggé¢rwiSens TBChta (NKE leaflet.

As reported inD7.1 and D7.2, the WISENS Tb Chia was involved inNAUTILOS
demonstration activities in several locationand with several collaborating partnerfspm

the Adriatic Sea to the Norwegian Se&his demonstration actionmade possible through
the NAUTILOS project and with support from the European Unisimows that, from a
technical performance perspective, the prototype functioned well in a realistic environment,
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however tirther development istill necessary (alreagytanned internally at NKEo advance
the system to TRL 9, asmmercialisatiorefforts are already underwaffFigure20).

ilters °
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3 r'\)
. - .
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Figure20: Evidence from WP7 NAUTILOS demonstration activities conducted in an operational envirchméuriatic
Sea:(more information irD71 and D7.2 WiSens TBDO and WiSsen<hta on a commercial fishing vesg§lelft); datasets
recorded via AdriFOOS infrastructure and made available through the NAUTILOS data portal on the project wehsite (right)

\

As part ofWPL1, a thorough competitor and market analysis was conducted, resulting in a
costbenefit analysis classification for the chloropky/liiata logger 011.5. The data logger
was classified a8 L YLINE @S R twhihngahd ti2afitd features are considetsebt

fit for ocean monitoring compared with other comparable sensors available on the market.

The following sections will present all the other components (apasimf the value
propositionpresented above) of the Business Model Canvas for the specific data logger under
discussion, covering all standard elementustomer Segments, Channels, Customer
Relationships, Revenue Streams, Key Resources, Key Activities, Key Partnerships, and Cost
Structure The final BMC pgresented orFigure22.

Customer segments

The fluorescence data logger can be applied in a diverse range of customer segments involved
in aguatic environmental monitoring and water quality managemenSome of the specific
examples below (marked with *) result from direct contacts during NAUTILOS brokerage
events & opportunitiesl1.3):

Marine research institutionge.g., PNO Innovation*);

Institutions specialised in Marine Monitoringe.g., Sternula*, INILAR

Marine Regulatory Agenciesesponsible for monitoring coastal water quality and
ensuring compliance with environmental directives, such as\Waer Framework
Directive (WFD)

Environmental Agenciethat oversee ecosystem health and pollution control across
aquatic environments;

Water Utilities and Treatment Facilitieghat require realtime water quality
monitoring to ensure safe water monitoring;

Local Governments and Regulatory authoritiegaluating freshwater quality;
Aquaculture and fisheries companie®@.g., CNR, FVON) performimgonitoring of
water conditions to maintain healthy stock, optimize productivity, and meet
sustainability standards.

36



€ NnauTILOS

Channels

The means through which the fluorescence data logger is promoted and delivered to its
customer segments include bothgital and inperson channelsThe officialvebsites of the
NAUTILOS project andke instrumentation serve as key information hubs, providing
detailed technical specifications and product updat&UTILOS leafleandb Y 9 Q& f S| Ff ¢
(recently updated to include this data logger sensor in its commepoidfolio; Figure21),
summarises the key features of the data logger and can be an important channel to promote
the value proposition. Diredbusinessto-businesscontact plays a crucial role in building
strong, tailored relationships with customers. This is supported Wp@dwide network of
experienced sales agentasho provide localised support and extend the market reach.
Additionally, it is also important to ensure sirong presence at specialised exhibitions,
conferences, and trade showsn that sense, the sensor walowcased in several events
during the NAUTILOS projectuch Sea Tech Week 2024, either on NAUTILOS drodtis
(Figure 2}, wheredirect interactions with potential customers were explored

wisens
N

dyﬁ

-

Figure21: NKENAUTILOSistrumentation showcased in both NAUTILOS and NKE booths at SEA TECH WEEK 2024, one of
several NAUTILOS brokerage opportunities organized in the scope of WP11: NAUTILOS hbdiKE (befoth (right).

Customer relationships

Building and maintaining relationships with each customer segment is prioritisid,
constant engagement with customersthroughout the entire process (from sales to
installation). As part of thizemote or onsite technical assistances provided whenever
necessary or requested by the customer, whether to support the operation or installation of
the data logger or to solve technical issues. Overall, the relationships established with
customers arénighly focusedon their needs and specifications.

Revenue Streams

The fluorescence data logger is available &ked price There are various ways to possibly
generate revenue from each customer segment, whether it is thraligdct product sales or
additional fees depending on customer needs. Additional fees include the possibility of
contracting anannual serviceor to request for thereal-time transmission feature In terms

of how the customer can pay for the productsyaiable billing systentan be considered.

37



{2 NAUTILOS

Key Resources
The successful development and commercialisation of the fluorescence data logger depend

on a combination ophysical, human, and intellectual resourceBhysical resources include
raw materials, specialised parts and paylogdslong with access to dedicatgatoduction
facilities that ensure quality and efficiency. Human resources are equally important and
include production and support engineergesponsible for assembly, deployment, and
maintenance, as well ametrology engineers who are responsible for thration and
performance validation. A skilleshles teanmsupports commercial partnerships.

Key Partnership Key Activities Value Propositions
®  Payload suppliers (e.g. sensor) ®  Development and manufacturing ®  An autonomous Wi-Fi underwater e Constantly engaging with ®  Marine research (e.g. PNO
e Distributors o Sales datalogger for chlorophyll-a customers Innovation Portugal*)
®  Electronics Components Suppliers e Quality and Metrology services measurement down to 600 ® Remote or on-site technical ®  Marine Monitoring (e.g. Sternula®,
®  Strong collaborative relationship *  Technical support meters* assistance INILAB*)
with marine research institutes &  Suitable to be deployed & Highly customer focused @ Marine regulatory agendies for
independently, either in a coastal water quality and for
standalone configuration, only compliance with the WFD
Key Resources . X Y
recording data, or connected to a ®  Environmental Agencies
e Physical (raw materials, parts, T ®  Website (NAUTILOS and NKE ®  Drinking and wastewster trestment
N - ®  Robust, Small, compact - plants
payload and production facilities) Suitable/C iant f Instrumentation) Local " L
O Wams et am e | - e el i ®  NAUTILOS datalogger leaflet, NKE ®  Local government and regulatory
B — agressive/extreme environment leaflet authorities in relation to freshwater
o Specialised engineers (e.g. for . :’“eg'“b'e on trawlers, nets and & NAUTILOS newsletter * ?\j(“)i‘“'t“ 72 (il it (i @
metrology) raps & Personalised direct contacts )

. )
o Salesteam e =Ry T e B T (Business to business)
o Worldwide network of sales agents

¢ Specialized exhibitions,

*Potential customers identified in
NAUTILOS Brokerage events
ENAUTILOS WP7 demonstration activities

in the Mediterranean Sea and Atlantic CaiEEEad s e (e e

Ocean QOcean™ Sciences Meeting 2024%,
Oceanology International 2024*,

Sea Tech Week 2024%)

*NAUTILOS Brokerage events &
Opportunities

Fixed Fixed pricing

& Human resources (engineering, operational and sales teams)

®  Manufacturing infrastructures (e.g. metrology laboratory) Type

®  Basic technical support (pre-established HR hours and guarantee) ®  Direct sales of sensors

o  Additional fees (depending on customer needs):

Variable ®  Annual service

®  Acquisition of raw materials, parts and payload ® Real-time transmission

e Expenses with calibration, testing and d i

®  Marketing expenses (e.g. exhibitions) Payment type

®  Extra technical support (if requested by the customer, e.g. first try installation for long term operation) | # Variable billing system (pre or post-payment)

¢ Sales commission for distributors

Figure22: Business Model Canvas for thkiorescence data loggé¢rWiSens CH, designed by Damien Malardekée
instrumentation) and WP11 Team.

Key Activities
A range of key activities, from development to pssle technical support, are necessary to

deliver this value proposition to customers. The first critical activiig-lsouse developing
and manufacturingof the instruments to ensure they meet the highest performance and
reliability. Sales operationsare central, involving both direct customer engagement and
coordination with the global network of agents to reach diverse markgtsality assurance
and metrology serviceplay an essential role in ensuripgoduct accuracy and compliance
with industry standards. Finallgedicated technical supporis essential to assist customers
with the deployment, maintenance, and optimal use of the data logger

Key partnerships

A network of key partnerships is essential to ensure the success of the fluorescence data
logger, as ctlaborations with afew payload suppliersA core element of the partnership
strategy is close collaboration witimarine research institutes which provide access to
scientific expertisgrealworld testing environments, and validation, ensuring alignment with
the latest advancements and environmental research needs.
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Cost structure

The main costs are divided into fixed and variable cdstsed costdnclude expenses with
human resourcegengineering, operational and sales teanmgnufacturing infrastructures
(e.g. metrology laboratory)basic technical support(pre-established HR hours and
guarantee). On the other handariable costsinclude raw materials, parts and payload
acquisition, expenses withcalibration, testing and demonstrationmarketing expenses
extra technical supporfif requested by the customer, as for first tnstallation for long term
operation), andsales commission for distributors

In continuity with the preceding Business Model Canvas analysis, the folldairieb offers

a structured synthesis of complementary dimensions relevant to the NAUTILOS t&Road
Market" process. It encompasses strategic considerations related to both product and
business development, including benchmarking against competitors, preliminary
merchandising approaches, projections concerning the deployment ansiatitin of future

units and early sales.

Table5: WiSens TBChta (NKE) Exploitation 1D card.

FLUORESCENCE DATA LOGGER | WISENEATINKE)
Exploitation ID card

Future use of NAUTILOS unit4 |prototype remains available
for NKE for furthetesting (in the field and in the laboratory)

(for more information about WP7 demonstrations and final TRL, please check DDY.ahd

A{OIDIVIOIMN A piicable for freshwater applications
DEVELOPME IPROwnership| NKE

IPRProtection| Without formal IP protection, relying instead
on trade secrets

Commercialisation strategyTo be commercialized by NKE
(for more information, please check specific BMC above)

Merchandising Material |YES (from NAUTILOS and NKE);
presented in NAUTILM®okerageevents

(for more information, please check specific D11.3)

BUSINESS
DEVELOPME

CostBenefit Analysig§ Improved Technology

(for more information, please check specific D11.5)

/ 2 YLISGA G2 NBeieral cgmpétios A &

(for more information, please check specific D11.5)
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VI. DISSOLVED OXYGEN DATA LOGGER | WISIENS(NRE)

From the same NKE product line asS#viis TD- Chla, presented before, thisutonomous
Wi-Fienabled underwater data loggef WISENSDDO Figure23) is a compact, robust
solution forhigh-precision dissolved oxygen measuremeint both coastal and deepvater
environments operating at depths otip to 600 meters Using luminescence quenching
(fluorescence intensitytechnology, it delivers accurate and reliable oxygen data essential for
environmental monitoring, research, and marine operations. In terms of configuration, the
data logger can be deployed asstandalone unitfor data recording orconnected to a
transmitter for reaktime communication Its compact and robust desigensures eliable
performance in aggressive and extreme environments, with integration options for use on
trawlers, nets, and traps. Finally, an internal battery powity autonomous operation,
enabling flexible, longterm deploymentswithout external power sources.

{¥ NAUTILOS

WiSens TD - DO

An autonomous Wi-Fi
underwater datalogger

for dissolved oxygen
measurement down to 600
meters.

Measurable dissolved oxygen through

parameters luminescence quenching
(fluorescence intensity)
temperature

pressure

Dissolved oxygenrange 0to44mg/L (+0.1)

Temperature range -2t030°C(+0.02)
Depthrating 600m
Dimensions 220 x @45 mm
Weight (air) 393g
Power consumption lithium batteries (3.6 VDC)
Data Transfer automatic via WiHub or manual
via Android
Data communication Wi-Fi
I s protocol
: INSTRUMENTATION
Compatible 10S, MAC OS, Windows and Android

nke-instrumentation.com dmalarde@nke.fr

Figure23: Dissolved oxygen data logdewiSens TR DO(NKE leaflet.
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As reported in D7.1 an7.2, the WiSens FDO was involved in NAUTIL@Snonstration
activities in several locationsand with several collaborating partnergssential to
understand the importance of balancing between first use field support with the user
experience- an essential aspect for the commercial journey, which started already with early
sales confirmed. Particulartglevant to confirm this sensor maturity was the collaboration
with CNR, starting from September 2023 and for about 2 years, WAMISENS TEDO was
tested with fishermencommunities(Figure20). Results concludsuccessful and regular near
real time data flow and battery level check, contributed to improve maintenance protocols
and to achieve TRL upgrades. It is possible to affirm that WP7 activities were essential to
achieve the highest technology readiness lgyetsible(TRL9) foNAUTILOS WISENS 1D
DO

As part ofWPL1, a thorough competitor and market analysis was conducted, resulting in a
costbenefit analysis classification for the dissolved oxygen data logger (D11.5). The data
logger was classified @sL Y LIN2 @S R which kngadd tratisféatures are considered
best fit for ocean monitoring compared with other comparable sensasailable on the
market. Future plans include continuing to foster the WISEN&DID) which was initiated
during the NAUTILOS projeuethere initial unit sales have alrety begun

The following sections will present all the other components (apart from vakie
propositionpresented above) of the Business Model Canvas for the specific technology under
discussion, covering all standard elementustomer Segments, Channels, Customer
Relationships, Revenue Streams, KiRgsources, Key Activities, Key Partnerships, and Cost
Structure The final BMC jgresented orFigure25.

Customer segments

The dissolved oxygen data logger servds@ad range of customer segmentacross the
marine and freshwater domainseach with specific needs for environmental monitoring,
regulatory compliance, and sustainable resource management. Some of the specific examples
below (marked with *) result from direct contacts during NAUTILOS brokerage events &
opportunities P11.3):

Marine research institutionge.g., PNO Innovation*);

Marine monitoring organisationge.g.,Sternula*, INILAB*);

Regulatory agenciesesponsible for coastal water quality and compliance with the
Water Framework Directive (WFD);

Environmental protection agenciesnonitoring nutrient dynamics and pollution
impacts in both marine and freshwater environments;

Drinking and wastewater treatment facilitieswhich depend on continuous
monitoring to ensure the quality and safety of water for public use, as well as
compliance with discharge regulations;

Local governments and regulatory bodiesaluating freshwater quality;

Aquaculture and fisheries companide.g.,CNR, FVON).

Channels

The means through which the dissolved oxygen data logger is promoted and delivered to its
customer segments include bothgital and inperson channelsThe officialvebsites of the
NAUTILOS project andke Instrumentation serve as key information hubs, providing
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detailed technical specifications and product updatddAUTILOS leaflet developed
specifically undeiWPL1, includesey features of the sensor and can help to communicate
GKS aSyaz2Nna o fdzS LINRLRaAGARYY Qi2 (fd&ehtF B IGR
updated to include this datéogger inits commerciaportfolio; Figure24), summarises the

key features of the data logger and can be an important channel to promote the value
proposition. Directbusinessto-businesscontact plays a crucial role in building strong and
tailored relationships with customers, supported byvarldwide network of experienced

sales agentsvho provide localised support and extend the market reach. Additionally, it is
also important to ensure a strong presencespecialised exhibitions, conferences, and trade
shows In that sense, the sensor was showcased in several events such as the Ocean Sciences
Meeting 2024, the Oceanology International 2024, the European Maritime2D2, Sea

Tech Week 2024 and Oceans Business 2025, eithAQTILOS or NKE bootfiagure24),

where direct interactions with potential customers and new collaboration opportunities were
explored, ultimately giving place to already confirmed early sales for this instrument.

.-l|||I'| -

MANTARAYG1 |

1‘!‘;‘," s & oAl il | |IL
Figure 24: NKE WiSen3D - DO instrument developed in NAUTILOS, showcased at NKE booths during Oceanology
International 2024 (left) and Ocean Sciences 2025 (right).

N

Customer relationships

When it comes to building and maintaining relationships with each customer segment,
constant engagement with customers throughout the entire process (from sales to
installation) is prioritised. As part of thissmote or onsite technical assistances provided
whenever necessary or requested by the customer, whether to support the operation or
installation of the data logger or to solve technical issues. The relationships established with
customers arénighly focused on their needs and specifications

Revenue Streams

The dissolved oxygen data logger is available fixesl price There are various ways to
possibly generate revenue from each customer segment, whether it is thrdivggtt product
sales or additional feesdepending on customer needs. Additional fees include the possibility
of contracting arannual servicedata analytics serviceghe calibration tool, and thereal-

time transmission feature In terms of how the customer can pay for the producteaaable
billing system(pre or postpayment) can be cordered.
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Key Resources
The development and commercialisation of the dissolved oxygen data logger depend on a

combination of physical, human, and intellectual resources. In terms of physical resources,
the required materials includeaw materials, specialised parts and paylogdas well as
access to dedicatepgroduction facilities Human resources inclugeoduction and support
engineers who are essential for assembly and deployment, as wetietsology engineers

who are responsible for calibration and performance validatioskifedsales teamensures
effective market outreach and supports commercial partnerships.

Key Partnership Key Activities Value Propositions
®  Constantly engaging with ®  Marine research (e.g. PNO

customers Innovation Portugal®)

&  Payload suppliers (.g. sensor)
* Distributors

Development and manufacturing ®  Anautonomous Wi-Fi underwater
sales data logger for dissolved oxygen

*  Electronics Components Suppliers
®  Strong collaborative relationship

with marine research institutes

Quality and Metrology services
Technical support

Key Resources

Physical (raw materials, parts,
payload and production facilities)
Workforce: Production and support
engingers

Specialised engineers (e.g. for
metrology)

measurement through
luminescence quenching
(fluorescence intensity) in coastal
and deep waters (down to 600
meters)®

=  Suitable to be deployed

independently, either in a
standalone configuration, only
recording data, or connected to a
transmitter

®  Robust, small, compact
®  Suitable/compliant for

aggressive/extreme environment

® Remote or on-site technical

assistance

®  Highly customer focused

®  Marine monitoring (e.g. Sternula®,
INILAB*)

®  Marine regulatory agencies for
coastal water quality and for

compliance with the WFD

®  Website (NAUTILOS and NKE

Instrumentation)

®  NAUTILOS sensor leaflet, NKE

leaflet

®  NAUTILOS newsletter
® Personalised direct contacts

®  Envir Agencies

®  Drinking and wastewater treatment
plants

®  Local government and regulatory
authorities in relation to freshwater

®  Aquaculture and fisheries [e.g.
CNR, FVON)

*Potential customers identified in

® Integrable on trawlers, nets and (Business to business)

TS . s Worldwide network of sales agents | NAUTILOS Brokerage events
® Internal battery to provide power 5 EEElTe S

®  Sales team

Conferences and Trade Shows (e.g.
Ocean® Sciences Meeting 2024%,
Oceanology International 2024%,
Sea Tech Week 2024%)

*NAUTILOS WP7 demonstration activities
in the Atlantic Ocean and the Adriatic Sea

*NAUTILOS Brokerage Events &
Opportunities

Fixed Fixed pricing
®  Human resources (engineering, operational and sales teams)
®  Manufacturing infrastructures (e.g. metrology laboratory) Type

®  Direct sales of sensors
®  Additional fees (depending on customer needs):
Variable * Annual service

®  Acquisition of raw materials, parts and payload *  Real-time transmission

®  Basic technical support (pre-established HR hours and guarantee)

®  Expenses with calibration, testing and demonstration
®  Marketing expenses (e.g. exhibitions)

®  Extra technical support (i r by the

*  Sales commission for distributors

Payment type
® Variable billing system (pre or post-payment)

e.g. first try for long term operation)

Figure25: Business Model Canvas for issolved oxygen data loggewWiSens TBDO, designed by Damien Malarafdé
instrumentation) and WP11 Team.

Key Activities
A range of key activities, from development to pssle technical support, are necessary to

deliver this value proposition to customers. The first critical activiig-lsouse developing

and manufacturingof the instruments to ensure they meet the highest performance,
reliability and depth capabilitySales operationsre central, involving both direct customer
engagement and coordination with the global network of agents to reach diverse markets.
Quiality assurance and metrology servicelay an essentiable in ensuring product accuracy
and compliance with industry standards. Finadlggdicated technical supporis essential to
assist customers with the deployment, maintenance, and optimal use of the data logger

Key partnerships

The success of the dissolved oxygen data logger is supported by a strategic network of key
partnerships. Collaborations withfaw payload suppliersincluding sensor manufacturers,

and electronics component suppliers ensure the data logger is equipped witkgbalhy,
missionspecific capabilities. Additionally, partnerships wittlistributors guarantee
operational efficiency and effective delivery. A core element of the partnership strategy is
close collaboration withmarine research institutes which povide access to scientific
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expertise, joint research opportunities, reabrld testing environments, and validation,
ensuring alignment with the latest advancements and environmental research needs.

Cost structure

The main costs involved in manufacturing the dissolved oxygen data logger are divided into
fixed and variable cost&ixed costsnclude expenses withuman resourcegengineering,
operational and sales teamshanufacturing infrastructures(e.g., metrology laboratory),

basic technical supportpre-established HR hours and guarantee).

On the other handyariable costsinclude raw materials, parts and payload acquisition
expenses witltalibration, testing and demonstratiomrmarketing expensegin particular, the
organisation of exhibitionsgxtra technical suppor{if requested by the customer, as for first

try installation for long term operation), arghles commission for distributors

In continuity with the preceding Business Model Canvas analysifltbeing Table6 offers

a structured synthesis of complementary dimensions relevant to the NAUTILOS "Road to
Market" process. It encompasses strategic considerations related to both product and
business development, including benchmarking against competitors, preliminary
merchandsing approaches, projections concerning the deployment andsaitidin of future

units and early sales.

Table6: WiSens TBDO (NKE) Exploitation ID card.

DISSOLVED OXYGEN DATA LOGGER | WISERSNIKE)
Exploitation ID card

Future use of NAUTILOS unit8 unitswill remain available at

NKE for future demonstrations activities
(for more information about WP7 demonstrations and final TRL, please Enetkand7.2)

PRODUCT Applicable for freshwater applications
DEVELOPMET IPROwnership| NKE

IPRProtection| Without formal IP protection, relying instead
on trade secrets

Commercialisation strategyTo be commercialized by NKE
(for more information, please check specific BMC above)

Merchandising Material |YES (from NAUTILOS and NKE);
presented in NAUTILMBokerageevents

B U S I N ESS (for more information, please check specific D11.3)
p1=aYi=INe]=] V=) CostBenefit Analysig Improved Technology

(for more information, please check specific D11.5)

/[ 2 YLISGA G2 NBeieral cgmpétioEs A a

(for more information, please check specific D11.5)

Early Sale$ Yes
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VIl. FLUOROMETRIC DISSOLVED OXYGEN SENSS®)(HES

While the WiSens TEDO uses luminescence quench{figorescence intensity) technology,
the fluorometric dissolved oxygen sensor developed by-88Figure 2§, presentedin this
chapter, uses another type aiminescence quenchinghe fluorescence lifetimelt isbased
on a novel concept published by HEE®Iin 2011 NAUTILO&ctivitiesfocused on designing,
fabricating and testing a compact solution to fit irddNKE casing.

{Y NnauTILOS

Compact and high-resolution
dissolved oxygen sensor through
fluorescence quenching.

Measured parameter Dissolved oxygen through

fluorescence quenching
(fluorescence lifetime)
Estimated sensibility 0.001mg/L in water (bothin
fresh and salt water)
Dimensions 90 x @20 mm
Weight (air) 177 g (including waterproof casing)
- NKE WiMo sensor platform)
Power supply 12V, 70 mA average (<250 mA peak)
Communication RS-232 and RS-485 (NMEA
protocols compatible)
Depthrating 250m

Figure26: Fluorometric DO sensor (H&S)eaflet.

In the scope of NAUTILOS, the solution presented is completely new and modulated according
to NKE requests, and offershaghly compact, robust, and energgfficient solution for
aguatic monitoring using fluorescence quenching to achieve kiggolution measurement,
compared to existing commercial alternativeEhe sensor developed is a higtilgxible
technology, beingcompatible with NKE data loggers, mujpiarameter probes, and complex
multisensor platforms such as oceanic observatoridiscan be intetated into a wide range

of environmental monitoring systemsjelivering highquality data while minimising
operational costs and footprint As reported in D7.4, WRiEmonstrations(Figure27) took
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place in several locations whereas the FEEBensor performed in line with the established
plan, and it went smoothly with no issues to be highlighted.

Figure 27: Evidence from WP7 NAUTILOS demonstration activities condusitegl the fuorometric DO senspin an
operational environmentvith HESSO luorometric dissolved oxygen sengorore information in D4) with EDGELAB AUV
platformin Portugal(left) or in Italy atDIAM Buoyocation (right)

As part ofWPL1, a thorough competitor and market analysis was conducted, resulting in a
costbenefit analysis classification for the fluorometric dissolved oxygen sebddry). The
sensor was classified @/ K S I LIS NJ nikeahing ttiat: itiisittée cheapest sensor on the
market compared to other commercial sensors with similar characteristics.

Despite the technical performance, confirmed via NAUTILOS actauitecdg INKE Validation

at IFREMERhe costbenefit analysis classification was definitely one of the main reasons

why NKE confirmed to have interest in HE® sensocommercialisation This sensocost

benefit classification demonstrates that even in a highly competitive market such as
dissolved oxygen monitoring, cogtriven innovation is possible once again highlighting

bl ¢L[h{Qa aAAIYATFTAOI Yyl <Lty o Ndadazénkidnmental2z (K
Y2YAU2NARAY3ID 5SALIAGS o0SAy3 (lkvest averégs lerigigyNI A Y
consumption, making it ideal for longerm autonomous deployments

Further development and the gto-market strategy relies on the effective conclusion of a
commercial agreement to be established between HES and NKEThe first meeting
between NKE Business and Innovation Department and3dEBechnology Transfer Office is
scheduled to happen soonkollowing this, both partners intend to continue joint
development efforts to advance the system to TRL9

The following sections will present all the other components (apart from takie
proposition presented above) of the Business Model Canvas for the specific sensor under
discussion, covering altandard elements:Customer Segments, Channels, Customer
Relationships, Revenue Streams, Key Resources, Key Activities, Key Partnerships, and Cost
Structure The final BMC is presented Bigure28.
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Customer segments

The fluorometric dissolved oxygen sensor is tailored for a diverse range of customers involved
in marine and freshwater monitoring, regulation, and researclsome of the specific
examples baw (marked with *) result from direct contacts during NAUTILOS brokerage
events & opportunitiesl1.3):

Marine research institutionge.g., PNO Innovation*);

Marine monitoring organisationge.g., INILAB*);

Regulatory agenciesesponsible for coastal water quality and compliance with the
Water Framework Directive (WFD);

Environmental protection agenciesnonitoring nutrient dynamics and pollution
impacts in both marine and freshwater environments;

Drinking and wastewater treatment facilities

Local governments and regulatory bodiesaluating freshwater quality.

Channels

Both digital and inperson channelsare considered to effectively promote and deliver the
fluorometric dissolved oxygen sensor. The offiev@bsite of NAUTILO$rovides detailed
technical specifications and product updatBAUTILOS sensor leaf]eteveloped specifically
underWPL1, include§ S& FSI (Gdz2NBa 2F G(KS aSyaz2zN) yR Oly
value proposition to a broad audienc®ersonalised direct contactge.g., business to
businesspare essentialo build strong and tailored relationgbs with customers. Considering
intentions to commercialise from NKE, promotion is expected to be supported ¥y9 Q a
worldwide network of experienced sales agentédditionally, it is also important to ensure

a strong presence at specialised exhibitions, conferences, and trade shamwsghat sense,

the sensor was showcased in several events such as the European Maritime Day 2024,
promoted in the scope of NAUTILOS brokerage events & opporturitdsy).

Customer relationships

Considering the future commercialisation from NKE, it follows the same staadamkvious
NAUTILOS instruments. When it comes to building and maintaining relationships with each
customer segmentconstant engagement with customerthroughout the entire process
(from sales to installation is prioritised. In this particular casghenever necessary HESSO

will be also involved mainly during development and early sales phaResnote or onsite
technical assistances provided whenever necessary or requekt®y the customer, whether

to support the operation or installation of the sensor or to solve technical issues.

Revenue Streams

The fluorometric DO sensor is available ditxad price There are different ways to possibly
earn revenue from each customer segment, whether it is throdghct product sales or
additional fees which depend on customer needs. Additional fees include the possibility of
contracting amannual servicedata analytics serviceghe calibration tool, and thereal-time
transmission feature In terms of how the customer can pay for the productsjaaiable
billing system(pre or postpayment) can be considered

Key Resources
The development and commercialisation of the fluorometric dissolved oxygen sensor depend

on a combination ofphysical, human, and intellectual resources$n terms of physical
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resources, the required materialsiclude raw materials, specialised parts, and sensor
payloads as well as access to dedicatptbduction facilities Human resources include
production and support engineerswho are essential for assembly and deployment, and
metrology engineers who are responsible for calibration and performance validation. A
skilled sales forceensures effective market outreach, while environmental sustalnablllty is

supported by dife cycle assessment (LCA) expéot evaluate and minindi S

idKS

18yaz

environmental footprint. Furthermoregxpertise in intellectual property (IP) management
and contract negotiation is critical to protect innovations and support commercial

partnerships.

Key Partnership

®  Strong relationship between NKE
and HESSO (NKE developing
party)

s Components supplier

®  Fluorophore supplier

Key Activities

Development and manufacturing
Sales

Quality and Metrology services
Technical support

Key Resources

®  Physical (raw materials, parts,
payload and production facilities)

®  Workforce: Production and
support engineers

®  Specialised engineers [e.g. for
metrology)

® Salesforce

Environmental impact: LCA expert

®  Expertise in IP management and
contracts

Value Propositions

® Compact and high-resolution
dissolved oxygen sensor through
fluorescence quenchlng

®»  Constantly engaging with
customers
® Remote or on-site technical

® Best
compared to competitors

® Lowest depth rating and average
energy consumption

®  Cheapest O, sensor in the market

®  Robust, small, compact

®  Flexible technology i.e. adaptable
to NKE data logger or
multi-parameter probe and also
possible to integrate with
multisensor platform (e.g oceanic
observatory)

®  Autonomous

® Cointegration with multisensor
platform (e.g. oceanic
observatory)

*NAUTILOS WP7 demonstration

activities in the Mediterranean Sea

assistan

®  Website (NAUTILOS/NKE
Instrumentation)

®  NAUTILOS sensor leaflet

®  NAUTILOS newsletter

®  Personalised direct contacts (e.g.
Business to business)

*  Worldwide network of sales
agents

®  Specialized exhibitions,
Conferences and Trade Shows
(e.g. EMD 2024*, Sea Tech Week
2024%)

*NAUTILOS Brokerage events &
Opportunities

®  Marine research (e.g. PNO
Innovation Portugal®)

®  Marine Monitoring (e.g. INILAB*)

®  Marine regulatory agencies for
coastal water quality and for
compliance with the WFD

e Environmental Agencies

®  Drinking and wastewater
treatment plants

® Local government and regulatory
authorities in relation to
freshwater

*Potential customers identified in
NAUTILOS Brokerage events

Fixed

Variable

operation)
®  Royalties (if applicable)

®  Human resources (engineering, operational and sales teams)
®  Manufacturing infrastructures (e.g. metrology laboratory)
®  Basic technical support (pre-established HR hours and guarantee)

®  Acquisition of raw materials, parts and payload

®  Expenses with calibration, testing and demonstration
®  Marketing expenses (e.g. exhibitions)

®  Extra technical support (if requested by the customer, e.g. first try installation for long term

Fixed pricing

Type

Payment type

®  Direct sales of sensors
® Additional fees (depending on customer needs):
®  Annual service
» Data analytics
® Calibration tool
®  Real-time transmission

®  Variable billing system (pre or post-payment)

Figure28: Business Model Canvas for the fluorometric dissolved oxygen sensor, designed by Marco M@, (PESien

Malarde fke nstrumentation) and WP11 Team.

Key Activities

Core activities span the entire lifecycle of the fluorometric dissolved oxygen sensor, from

development to possale technical support. The first critical activitinihouse development

and manufacturing of the sensors, to ensure they meet the highest standards of

performance, reliability, and depth capabilitgales operationsare central, involving both

direct customer engagement and coordination with the global network of agents to reach

diverse marketsQuality assurance and metrology servicelay acritical role in guaranteeing
sensor accuracy and compliance with industry standards. Fidetlyjcated technical support

is essential to assist customers with deployment, maintenance, and optimal use of the.sensor

Key partnerships

The success of the fluorometric dissolved oxygen sensor is supported by a strategic network
RS @St HESO®nivergity f
of Applied Sciences and Arts Western Switzerlartd) drive technical innovation and

of key partnershipaNKE

validation. Additionally, partnerships with highly specialised suppliers,

idKS

aSyaz2Nna

in particular a

dedicated fluorophore supplierensure consistent access to highality materials essential
for sensor performance and production scalability.
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Cost structure

The major costs involved in manufacturing the fluorometric dissolved oxygen sensor are
divided into fixed and variable costBSixed costanclude expenses withuman resources
(engineering, operational and sales team®gnufacturing infrastructures(e.g. metrology
laboratory), andbasic technical suppor{pre-established HR hours and guarantee. On the
other hand,variable costsincluderaw materials, parts and payload acquisitiorexpenses

with calibration, testing and demonstration marketing expenses (in particular, the
organisation of exhibitionsgxtra technical supportif requested by the customer, as for first

try installation for long term operation), and royalties (if applicable).

In continuity with thepreceding Business Model Canvas analysisialf@ving Table7 offers

a structured synthesis of complementary dimensions relevant to the NAUTILOS "Road to
Market" process. It encompasses strategic considerations related to both product and
business development, including benchmarking against competitors, preliminary
merchandsing approaches, projections concerning the deployment andsatidin of future

units and early sales.

Table7: Fluorometriaissolvedxygensensor (HESO) Exploitation ID card.

FLUOROMETRIC DISSOLVED OXYGEN SENS®IR (HES
Exploitation ID card

Future use of NAUTILOS unit& units will remain available at
HESSO for future development activities, addinit will remain
available for EDGELAB deployments

(for more information about WP7 demonstrations and final TRL, please check D7.4)

PRODUCT Applicable for freshwater applications
DEVELOPMET IPROwnership| HESSO

IPRProtection| Without formal IP protection, relying instead
on tradesecrets. The novel concept proposed for the
fluorometric DO sensor was published2011

Commercialisation strategyTo be commercialized by NKE

(commercial agreement under discussion with FEEH
(for more information, please check specific BMC above)

Merchandising Material |YES (from NAUTILOS); presented i
BUSINESS NAUTILOBrokerageevents

D EVE LO P M E P (for more information, please check specific D11.3)

CostBenefit Analysig Cheaper in Class

(for more information, please check specific D11.5)

/[ 2 YLISGA G2 NBeieral cgmpétioEs A a

(for more information, please check specific D11.5)
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VIIl. CLICK & SOUND RECORDER (AQUATEC)

AQUATElick and soundecorder(Figure29) is a duaffunction passive broadband recorder
that offers aunique and costeffective solution for marine mammal observation and
soundscape analysis Designed to advance scientific understanding of underwater
environments, the recorder delivelggh-precision sound recordingnd reliable detection of
vocalising marine mammals, includingiique capability for clickriggered recording The
system is supported by proprietary, wektablished software tools; AQUAtalk for
communication and AQUAclick View for data processmgnhancing usability and analysis
capabiities. With a strong ifhouse employee capability with expertise in assembly,
calibration, and testing, as well as a long experience and established reputation in the marine
instrumentation and marine mammal research sectors, customers are offedegpendable
and field-proven producttailored to their specific needs.

It is important to highlight thatAQUATEQIick and sound recorderesults from the
combination of 2 project results, into one commercial proddgfassive broadband acoustic
recording sensor for noise monitoringjPassive acoustic event recorder (porpoise & dolphin
clicks for abundance estimation).

CIiCk & Sound £ NAUTILOS

A dual-function passive
ReCO I'de I‘ broadband recorder for
marine mammal observation
and soundscape analysis.

Hydrophone Custom high-sensitivity hydrophone
Identifies and records click events
at common echolocation frequencies

Sound recorder Records sounds from very low
function frequencies of 5 Hz up to 150 kHz

Click recorder function

Motion sensor 9-Axis module
Additional features Temperature sensor and USB connection
Power User rechargeable batteries
DJLE . Unkceta Horaom 2020 ressarc v programe. TMCIAT =1C
FIG - erveteoenmtlo NS MAUTLOS. Dimensions 460 mm x 98 mm (Q)
Weight 3.6 Kg in air, 0.79 Kg in water

AQUATECGROUP.COM ENQUIRY @ AQUATECGROUP. COM

Figure29: Click andoundrecorder (AQUATEC) leaflet.
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In the scope of the NAUTILOS project, mostly in the scope of MRFATECIick and sound
recorderwas tested invarious locations and integration tested in different platforms, with

several collaboratingartners Figue 30). Thiswas essentialo understand the importance

of balancing first use field support and users experienan essential aspect for the
O2YYSNDODAFE 22dz2NySe& FKSFR® tF NOAOdz  N¥ &8 NBf S
collaboration with Kolmarden Zoo in Swederthat tested ths sensor first in controlled

conditions and afterwards connected to Swedish fishermen communities. This collaboration

is intended to continue beyond NAUTILOS showing AQUATEC interest to keep on testing
product maturity over time and to advance the systemTtRL 9

>>>>>>>>>

..........

Rabat

o g S
A N 1\

Figure30: Evidence from WP7 NAUTILOS demonstration activities conducted in operational envifononerhformation

in D71 and D7.2AQUATEC click and sound recorder at Kolmardelefgcandwith GEA A ASY dmiddle)Xdatasets made
available through the NAUTILOS data portal on the project website (right)

Despite this sensor's outstanding characteristics, it is offered at a price point lower than
competing products, thus providing an exceptional value without compromising on
performance. In the scope WP11 competitor and market analysis conducted, resnlting
costbenefit analysis classification for tlefick and sound recordgiD11.5 the device was
classifiedag / KSIF LJISNJ Ay /[ f I aa¢

The following sectionswill present all the other components (apart from thealue
propositionpresented above) of the Business Model Canvas for the specific technology under
discussion, covering all standard elementustomer Segments, Channels, Customer
Relationships, Revenue Streams, Key Resources, Key Activities, Key Partnerships, and Cost
Structure The final BMC is presented Bigure32.

Customer segments

The click and sound recordes designed to serve several customers involvednarine
research, environmental monitoring, and blue economy sectokey customer segments
include:

0 Cetacean Research institutiomghich require higkprecision acoustic tools to monitor

marine mammal presence and behavioarg.,KolmardenZoo; SMRU);

0 Coastal Survey and Oceanographic Research organisatimatsneed reliable, high
guality soundscape data for environmental assessmentg,Fugro; SLU);
Aquaculture sectoy which can use the technology to monitor underwategise in
fishing farms (e.g. MOWI);

0 Fisheries sectowhich can use the recorder to understand fish behaviour and reduce
bycatch €.9.,DTU AQUA);
Ocean Renewable Energidéisat require technologies that enable the monitoring of

O«

O«
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underwater acoustic impacts of infrastructure and operatioaig ((RWE);

0 Oceanic Observatorie@.g.,Portofino Marine Mammal Sanctuary) which can use this
technology to contribute to longerm biodiversity monitoring and marine
conservation initiatives.

Channels

The strategy employed to promote and deliver tbkick and sound recorddo customer
segments include bottigital and inperson channelsThe officialvebsites of the NAUTILOS
project and AQUATE@®rovide detailed technical specifications and product updates.
Promotional materials such as tiM¢AUTILOS leafleind AQUATEC promotional materjal
canbe used to clearly communicate the key features and benefits of this technology to a
broad audience. Themlirect marketing leveraging a CRM databaseookr 13,000 industry
contacts built over 35 years of engagemenilays a crucial role in building strong, tailored
relationships with customers. This is supported bwarldwide network of sales agents
providing localised support and extending the market reach. Additionally, it is also important
to participate inspecialised exhibitions, conferences, amicide shows In that sense, the
click and sound recordewas showcased in several events during the NAUTILOS project
(D11.3), such as the MAZ823(Figure 3}. Finally, activgpresence orinkedIn, Twitter, and
Instagramto reach a broad audience, share updates, and build brand visibility.

: i I @ navTos  IEETEEEETE
( ‘ LT E ] . LN
il 3= 70% LA

| 000, 0,0, L2999

-2 @

GEORGE

/ " -_ 3 “’ - ,M R [
'r w ~
4 I 1 . -
Figure31: AQUATEGIick and sound recordéerstrument developed in NAUTILOS, showcased in M¥dighe Autonomy &
Technology Showcase 2023 in UK (left) and Ocean Sciences meeting 2024 in NeJri@higans

Customer relationships

In terms of customer relationshipstrong and longterm relationshipswith the diverse
network of existing customers is maintained througinsistent engagemenénsuring their
evolving needs are understood and metdédicated personal approacis prioritised, putting
the customer first in all interactions, and fostering trust and loyalty. In addipoompt and
effective technical support available both remotely and esite, is guaranteed to ensure
smooth operation and customer satisfaction throughol tproduct lifecycle.

Revenue Streams
Theclick and sound recordésavailable at a fixed pricehowever there is a room for discount
negotiation where commercially appropriate. There are various ways to possibly generate
revenue from each customer segment, including:

0 Direct Salesproducts are sold directly to customers, sometimes via representatives
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O«

Rentals product is only available for short term use in the scope of temporary or
projectspecific needs

0 Support services ongoing revenue is supported by servicing, repair, calibration,
training, data processing.

Regarding the payment type, wariable billing system(pre or postpayment) can be
considered depending on the customer's needs.

Key Resources
The successful development and commercialisation ofctiek and sound recordetepend

on a combination oskilled teams, specialised facilities, and advanced software to#lsy
human resources include dedicated teams sales and marketing, production, and
engineering & R&Deach contributing to product development, customer engagement, and
market growth.Manufacturing facilities, calibration equipment and an acoustic tesink

are essential physical resources, ensuring precision, performance validation, and quality
control throughout the production process. Finakbgftware toolsare essential to support
design and development activities and include AutoCAD and Solidworks for mechanical
design and simulation, Altium for PCB design, and Matlab for data processing.

Key Activities
A range of key activities, spanning the entire product lifecycle, from research and

development to postales support, are necessary to deliver this value proposition to
customers.Sales and marketing activitiecus on promoting the products, engaging with
customers, managing relationships, and driving market groRtbhcurement, manufacture,

and productionensure the sourcing of quality components, efficient assembly, and reliable
delivery of our instrumentsTesting and calibrationare critical to guarateeing the
performance, precision, and compliance of the systems, particularly in the demanding marine
environment.Service and repair activitieare also critical to maintain loAgrm functionality

and customer satisfactignalong with engineering and R&D capabilitiegexpertise in
electronics, mechanical, acoustic, and software enginegring

Key partnerships

A strong network of strategic partnerships is essential for the success ofitikeand sound
recorder. Building longerm relationships with adiverse supply chairhelps to ensure
continuity of supply for critical components and materials, thereby reducing production risks.
A unique collaboration withiKolmarden Zoo in Swederwhich provides technical and trial
support, enables access to captive and wild animal populations, which is a valuable resource
for testing and validating acoustic monitoring techogies in the real world. Finally géobal
network of sales agentplays a key role in expanding market access, offering local expertise
and customer support across multiple regions

Cost structure

The main costs involved in manufacturing ttiek and sound recordere divided into fixed
and variable costs:ixed costsncludein-house labour for manufactureandamortised R&D
costs On the other handyariable costsnclude bought items such aectronic components,

circuit boards, machined housings, connectors and cables
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Key Partnership Key Activities Value Propositions
e Longterm relationships with e Sales and Marketing e Adualfunction passive broadband recorderfor | e  Constantly engaging with our diverse e Cetacean Research (e.g.
diverse supply chain, multiple e Production marine mammal observation and soundscape network of existing customers. Kolmarden Zoo, Sweden, SMRU,
sources of supply o  Procurement analysis®. e Dedicated personal approach, putting the UK;)
e Technical and trials support and o Manufacture ®  Advances understanding of the marine custemer first. ®  Coastal Survey and
access to captive and wild o Test soundscape and the presence of vocalising #  Prompt and effective technical support, Oceanographic Research (e.g.
animal populations from o Calibration marine mammals providing high precision sound both remotely and on site. Fugro, worldwide, SLU, Sweden)
Kolmarden Zoo, Sweden o Service and Repair recording and marine mammal click detection. e Aquaculture (e.g. MOWI, UK)
& Worldwide network of sales & Engineering & R&D & Unique capability of providing click-triggered #  Fisheries (e.g. DTU AQUA)
agents o Electronics sound recording. ®  Ocean Renewable Energies (e.g.
o Mechanical e Unique and well-established communications RWE, Germany)
o Acoustic (AQUAtalk) and processing (AQUAclick view) ®  Oceanic Observatories (e.g.
o Software software. Portofino Marine Mammal

®  Price point lower than competing preducts. Sanctuary)

& Strong in-house employee capability for
assembly, calibration, and test

@ Long experience and established reputation in
the marine instrumentation and marine

Key Resources
®  Teams: Sales & Marketing; ®  Websites (NAUTILOS/ AQUATEC)
Production; Engineering & R&D ®  NAUTILOS sensor leaflet
& Facilities: Manufacturing, & NAUTILOS newsletter
Calibration equipment, ®  Direct marketing (CRM database with

Acoustic test tank T SR " Ao 13,000 industry contacts that we dealt
®  Software: AutoCAD and - emoreistnlc vt balte with over the last 35 years)
and Mediterranean.

mammal sectors.

solidworks for mechanical *  Worldwide network of sales agents
design and simulation, Altium o Exhibitions (e.g. MATS 2023*, Oceanology
for PCB design, Matlab for 2024*, EMD 2024*, Sea Tech Week 2024*)
processing # Conferences (e.g. Ocean Sciences)

*  Social Media (Linkedin, Twitter, Instagram)

*NAUTILOS Brokerage Events & Opportunities

Cost Structure Revenue Streams
& Fixed Costs ®  Pricing
o In-house labour for manufacture o Fixed
o Amortised R&D costs. o Discount negotiation where commercially appropriate
®  Variable Costs ®  Type:
©  Bought items, including electronic components, circuit boards, machined housings, connectors and o Direct Sales: Direct sales of instrument to imes via repr
cables ©  Rentals: For short term use
o Support: Servicing, Repair, Calibration, Training, Data Processing
®  Payment type
o Variable billing system (pre or post-payment)

Figure32: Business Model Canvas for tiek and sound recordedesigned by Andy SmerddxQUATECGand WP11 Team.

In continuity with the precedin@MC analysis Table 8 offers a structured synthesis of
complementary dimensions relevant to the NAUTILOS "Road to Market" prawcelssliing
benchmarking against competitors, preliminary merchandising approaches, projections
concerning the deployment and ushtionof future units and early sales.

Table8: Click andsoundrecorder(AQUATEC) Exploitation ID card.

CLICK & SOUND RECORDER (AQUATEC)
Exploitation ID card

Future use of NAUTILOS unit4 Junit will remain withKolmarden
Zoo for further testingadditional prototypes will be used by
AQUATEC for further development anehiouse testing

(for more information about WP7 demonstrations and final TRL, please check DDY.2hd

PRODUCT
BIAVISIROIRVISN Not applicable for freshwater applications

IPROwnership| AQUATEC

IPRProtection| Copyright, trade secret and trademark

Commercialisation strategyTo be commercialized by AQUATEC
(for more information, please check specific BMC above)

Merchandising Material |YES (from NAUTIL@% AQUATEBC
presented in NAUTIL®okerageevents

(for more information, please check specific D11.3)

BUSINESS
DEVELOPME

CostBenefit Analysig Improved Technology

(for more information, please check specific D11.5)

[/ 2 YLISGA G2 NO singlg congetitor &

(for more information, please check specific D11.5)
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IX. ACTIVE ACOUSTIC PROFILING DATA LOGGER | AQUASCAT MK2 (A

Theactive acousticprofiling data logger(Figure 33is a high-frequencyprofiling sensorthat

offers aunique and nonintrusive solutionfor advanced sediment studies and marine biology
research. Designed to deliver highecision time series data, the instrument significantly
enhances understanding of suspended particle dynamics across a range of environments:
sediment layers, marine biaf ice, and industrial processes. It is the amiylti-frequency
acoustic instrumentapable of profiling both suspended load and mean particle sizdior a
spatial and temporal grid The system is supported by auvancel software system
including AQUAtalk for communications and the AQUAscat Toolkit for data processing. In
terms of cost, it is offered at a price comparable to other acoustic profiling instruments such
as Doppler current profilers, however this solution delivers supenoctionality without
additional cost. Supported by stronglmuse expertise in assembly, calibration, and testing,
and developed by a team with a long experience and established reputation in the marine
instrumentation sector, this techrlogy ensureseliable performance and scientific value

AQ U A scat {® NnAuTILOS

A high-frequency profiling
M k2 sensor for sediment studies
and marine biology.

Measurement Load and mean particle size

Method Acoustic backscatter

Transducers Up to 4 cabled transducers

Profiles <1 m to 10 m (model dependent)

Vertical resolution 2.5 mm to 4 cm (model dependent)

Deployment Fresh and seawater to 6 000 m depth
S L7 T peoject han received tunaing wom the Ewcpean A CYLIAT=C

Internal batteries and memory for
under grast agreement M. 10100235 (MAUTILOB). Atonomy

=L Lhonony autonomous deployment

Sarisos Integral temperature and pressure
AQUATECGROUP.COM ENQUIRY @ AQUATEGGROUP.GOM sensors

Figure33: Activeacousticprofiling data logger (AQUATEC) leaflet.
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As reported inD7.4, theactive acousticprofiling data logger wasdeployed successfully in

Portugal after a successful integration dn9 A Aander@Figure 34. WP7resultspresented
RSY2YAGNI 0SS | AAIYATFTAOF Yl AYABBESGSW®yelatiohy (KS
between acoustic profiles and visual data was achieved, after a H®&ur mission
underwater, including the detection of a fish by both instrumentsenabling an estimation

of the distance between the fish and the equipment. From the technical performance
perspective, the sampler prototype functionedelvin a realistic environment, meeting all
operational requirements during the field test.

Figure34: Evidence from WP7 NAUTILOS demonstration activities condmtrtxgjthe ative acoustic profiling data logger
in an operational environment (more information in )7 Activeacousticprofiingdatal2 33 SNJ Ay t 2NIlidzalf 2 &)
Lander(left), detection of a fish by both instrumer(tsiddle); CEiiA and AQUATEC teams working together, after deployment.

The first prototype commercial instrument will be in production by the end of the project

As soon as this is validated, it is expected to interact with potential customers including those
identified in NAUTILOBrokerageevents through sales and marketing activities. This will
include a product launch at a venue to be determined, and presentation at forthcoming
exhibitions and conferences after the project, including Particles in Europe (Oostende,
Belgium, Sep 25), OceaSBciences Meeting (Glasgow, UK, F28) and Oceanology
International (London, UK, March 26).

As part ofWP 11, a thorough competitor and market analysis was conducted, resulting in a
costbenefit analysis classification for the active acoustic profiling data logger (D11.5). The
device was classified a5 L YLIN2E SR ¢ SOKy 2f 2 38, meahiRg thHatk S I LIS N.
compared with market competitors, its benefits and technical features are considered best

fit for ocean monitoring, and it has a lower cost.

The following sections will present all the other components (apart from taktie
propositionpresented above) of the Business Model Canvas for the specific technology under
discussion, covering all standard elemen@ustomer Segments, Channels, Customer
Relationships, Revenue Streams, Key Resources, Key Activities, Key Partnerships, and Cost
Structure The final BMC igresented inFigure35 and servesas the starting point for the

work to be further discussed during the BOOSTER initiative.

Customer segments
The active acoustic profiling data logger is designed to serve several customers involved in
marine research, environmental monitoring, and blue economy sect@sme of the specific
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examples below (marked with *) result from direct contacts during NAUTILOS brokerage
events & opportunitiesl1.3):
0 Coastal Survey and Oceanographic Research Institutitmst study suspended

sediment dynamics, water column structure, and ecosystem processgsHugro,

RPS, Université du Littoral Coéte d'Opale, East China Normal University, PNO

Innovation*, INILAB*);

Oceanic Observatories and Government Research Bo@igs,US Geological Survey,

National Oceanography Centre UK, National Research Council Canada);

Polar Research Institutionsvhich study ice particle interactions and sediment

dynamics in polar environments.(.,British Antarctic Survey, Université Laval);

0 Aquaculture sector that requires monitoring of suspended solids and particle
concentrations impacting farm environments and stock headtly.(MOWI);

0 Ocean Renewable Energi¢sat need to assess sediment transport, turbidity, and
environmental impacts of offshore infrastructure.¢.,RWE);

O«

0 Deep Ocean Research Organisatiofts profiling particulate matter in deepea
ecosystems and supporting marine geology reseaeain [RBINS).
Channels

The strategy employed to promote and deliver the AQUAS&? to customer segments
include both digital and Hperson channels. The officiakebsites of the NAUTILOS project

and AQUATEG@rovide detailed technical specifications and product updates. Promotional
materials such as thHAUTILOS leafletanbe used to clearly communicate the key features
and benefits of this technology to a broad audience. Théect marketing leveraging a CRM
database of ovet 3,000 industry contacts built over 35 yean$ engagement, plays a crucial

role in building strong, tadked relationships with customers. This is supported by a
worldwide network of sales agentproviding localised support and extending the market
reach. Additionally, it is also important participate inspecialisedxhibitions, conferences,

and trade shows In that sense, the AQUAscat Mk2 was showcased in several exhibitions
promoted in the scope of NAUTILOS brokerage events & opportunities (D11.3), such EMD
2024, and Sea Tech Week 2024 (broad) and Particles in Europe (more focused for the targeted
custorrers), where direct interactions with potential customers and new collaboration
opportunities were explored. NAUTILOS also ensured the presertbe i@ceanSciences
conference (broad) and the Coastal Sediments conference (focused) to engage with
researchers and stakeholders interested in this technology. Finally, active presence on
LinkedIn, Twitter, and Instagrarto reach a broad audiencand build brand visibility.

Customer relationships

In terms of customer relationshipstrong and longterm relationshipswith the diverse
network of existing customers is maintained througimsistent engagemenénsuring their
evolving needs are understood and metdédicated personal approacis prioritised, putting

the customer first in all interactions, and fostering trust and loyalty. In addition, we offer
prompt and effective technical supportavailable both remotely and esite, to ensure
smooth operation and customer satisfaction throughout theqguct lifecycle.

Revenue Streams
The AQUAscat Mk2 is available afixeed price however there is a room for discount
negotiation where commercially appropriate. There are various ways to possibly generate
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revenue from each customer segment, includibgrect Salesproducts are sold directly to
customers, sometimes via representatiy&entals product is only available for short term
use in the scope of temporary or projespecific needsSupport servicesongoing revenue
is supported by servicing, repair, calibration, training, data processfemarding the
payment type, avariable billing systen{pre or postpayment) can be considered depending
on the customer's needs.

Key Resources
The successful development and commercialisatadn AQUAscat Mk2depends on a

combination of skilled teams, specialised facilities, and advanced software toolsukey
resourcesinclude dedicated teams isales and marketing, production, and engineering &
R&D each contributing to product development, customer engagement, and market growth.
Manufacturing facilities, calibration equipmentnd anacoustic test tankare essential
physical resources, ensuring precision, performance validation, and qualityroco
throughout the production process. On the intellectual property siggevant patentson
signal processing techniques granted and &@UAscat trademarlare essential to protect

our technological innovations and brand identity. Finadlgftware tools are essential to
support design and development activities and include AutoCAD and Solidworks for
mechanical design and simulation, Altium for PCB design, and Matlab for data processing.

Key Activities
A range of key activities, spanning the entire product lifecycle is necessary to deliver this value

proposition to customersSales and marketing activitiekcus on promoting the products,
engaging with customers, managing relationships, and driving market gr&nhurement,
manufacture, and productiorensure the sourcing of quality components, efficient assembly,
and reliable delivery of our instrument$esting and calibratiorare critical to guaranteeing
the performance, precision, and compliance bétsystems, particularly in the demanding
marine environment.Service and repair activitiesre also critical to maintain lorAtgrm
functionality and customer satisfaction. Finallgngineering and R&D capabilities
(electronics, mechanical, acoustic, and software engineerisggtain innovation and
continuous product improvement.

Key partnerships

A strong network of strategic partnerships is essential for the success of the AQUAscat Mk2.
A key partner is thaJniversity of Aberdeen (UK)which provides ongoing academic and
facilities support througtAQUATE®Inded PhD research (led by Andy Smerdon, AQUATEC)
contributing to the continued development and refinement of the technologies. Finally, a
global network of sales agentplays a key role in expanding market access, offering local
expertise and customer support across multiple regions, and sthemgtg our presence in

the marine and environmental instrumentation sectors.

Cost structure

The main costs involved in manufacturing the active acoustic profiler are divided into fixed
and variable costszixed costsncludein-house labour for manufacture, and amortised R&D
costs On the other handyariable costsnclude bought items such aectronic components
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Key Partnership Key Activities Value Propositions
o Long term relationships with e  Sales and Markating ® A high-frequency profiling sensor for sediment e Constantly engaging with our diverse e Coastal Survey and
diverse supply chain, multiple = Production studies and marine biology. network of existing customers. Oceanographic Research (e.g.
sources of supply o Procurement ® Advances understanding of suspended particle  Dedicated personal approach, putting the Fugro, RPS, INILAR", Université
»  Ongoing academic and facilities. o Manufacture dynamics in sediment, marine biota, ice, and customer first. du Littoral Céte d'Opale, France,
support from University of S Test industrial processes by providing non-intrusive, s Prompt and effective technical support, East China Normal University,
Aberdeen (UK) for technology o Calibration high precision particle size and load time series. both remotely and on site. PNO Innovation Portugal®))
development through o Service and Repair ®  The only multi-frequency instrument capable of ®  Oceanic Observatories (e.g. US
Aquatec-funded PhD studies = Engineering & R&D determining profiles of suspended load, and Geological survey, National
(andy smerdon) S Electronics mean particle size. Oceanography Centre, UK,
«  Worldwide network of sales o Mechanical & Unigue and well-established communications National Research Council,
agents ©  Acoustic (AQUALalk) and processing (AQUAscat Toolkit) Canada)
o Software software., ®  Polar Research (e.g. British
®  Price comparable with other acoustic profiling Antarctic Survey, Université
Key Resources
instruments such as Doppler current profilers Laval, Canada)
0 TR *  Strongin-house employee capability for o s TS AR o Aquaculture (e.g. MOWI, UK)
T assembly, calibration, and test ; e o Ocean Renewable Energies [e.g.
®  Facilities: Manufacturing, O Loy efpise g n s NAUTILOS nawsletter [T, i)
Calibration equipment, Acoustic I T WSS L SEH e Direct marketing (CRM database with ®  Deep Ocean Research (e.g.
test tank . . i 12,000 industry contacts that we dealt with RBINS, Belgium)
0 CIToEDe NAUTILOS WP7 demanstration activity in the Atlantic e ) -
Ocean *Potential customers identified in
trademark ®  Worldwide network of sales agents
e Software: AutoCAD and ®  Exhibitions - broad (e.g. Oceanology, EMD | NAUTILOS Brokerage events
Solidworks for mechanical 2024*, Sea Tech Week 2024%) and focused
design and simulation, Altium (e-g. Particles in Europe)
for PCB design, Matlab for ®  Conferences - broad (e.g. Ocean Sciences)
processing and focused (e.g. Coastal Sediments)
s Social Media (LinkedIn, Twitter, Instagram)
*NAUTILOS Brokerage Events & Opportunities
Cost Structure Revenue Streams
*  Fixed Costs « Pricing
= In-house labour for manufacture o Fired
= Amortised R&D costs. = Discount negotiation whare commereially appropriata
*  Variable Costs . Type:
2 Bought items, including electronic components, circuit boards, machined housings, cannectors and o Direct Sales: Direct sales of i to imes via
cables =] Rentals: For short tarm use
= Support: Servicing, Repalr, Calibration, Training, Data Processing
®  Payment type
o Variable billing system (pre or post-payment)

Figure35: Business Model Canvas for tmdive acoustic profiling data logger | AQUAsd 2, designed by Andy Smerdon
(AQUATEand WP11 Team.

In continuity with the precedindMC analysis,the following Table9 offers astructured
synthesis of complementary dimensions relevant to the NAUTILOS "Road to Market" process,
including benchmarking against competitors, preliminary merchandising approaches,
projections concerning the deployment and w#tionof future units and early sales.

Table9: Active acoustic profiling data logger | AQUAscat Mk 2 (AQUATEC) Exploitation ID card.

ACTIVE ACOUSTIC PROFILING DATA LOGGER | AQUASCAT MK2 (AQUATEC(
Exploitation ID card

=I=Tg]p]U[eu Future use of NAUTILOS unitd |prototype, available for
DEVELOPME AQUATEC for further development anehiouse testing

(for more information about WP7 demonstrations and final TRL, please Eife¢k

Not applicable for freshwater applications

IPROwnership| AQUATEC

IPRProtection| Copyright, patents granted, trademark registere
and trade secret

IO INI=sfaf)| Commercialisation strategyTo be commercialized by AQUATEC

(for more information, please check specific BMC above)

DEVELOPME

Merchandising Material |YES (from NAUTILOS); presented in
NAUTILOBrokerageevents

(for more information, please check specific D11.3)

CostBenefit Analysig Improved Technology

(for more information, please check specific D11.5)

[/ 2 YLISGA G2 NBederal cgmpétitos A &

(for more information, please check specific D11.5)
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X. SUBMERSIBLE SAMPLER FOR NANOPLASTICS AND MICROPLASTI{

(SubCTech)

The submersiblsampler fornanoplastis and microplastis (Figure 3% consists ofa robust,
automated deepwater sampling solutionlesigned to meet the growing need for accurate,
longterm monitoring of microplastic and nanoplastic pollution in marine environments. It
offers the possibility ohutomatic, programmable sampling scheduleg a display control
unit, enablingdeployments of over six months at depths of up to 600 metevghich makes

it adapted for integration into existing offshore monitoringsyms. The submersible sampler
isreusable, durableand designed fogasy handling and recharginyVith four cascade filters
featuring three distinct mesh size® onn  >Y 3 wmnn -pikle sizd)Rindaam > Y
integrated pump (scalable up to 16 samples and other mesh sizes), it efsgingsrecision
sampling Itsconfiguration is customizablaccording to specific applications and user needs,
which makes this solution a powerful tool for customers seeking reliablesreggiution data

on plastic polluibn in the ocean.

Submersible Sampler {® NnauTILOS

forN anoplastics and Submersible and automated deep
. . water sampler for nanoplastic and
MICI’OplaStICS microplastic particles, featuring

pre-programable sampling
schedules.

Parameters Collection of nanoplastic and
microplastic particles
Flow rate & sample volume (other
parameters optional)
Type of sampling 4 cascade filters with 3 different mesh sizes
(300 pm, 100 pm and 30 pm - particle size)
usinganii ted pump (scalable up to 16
samples and other mesh sizes)
Depth rating 600m
Mission duration Yayear
Power Rechargeable Li-lon battery
Data Logged internally
Easydd- ol 1. A aft,
viaUSB
Mission planning A i ing with user p
.. timers via display control unit
.
] subCtech Dimensions(HxWxD) 850 x 350 x350 mm
Weight (air) 55Kg

subctech.com fahning@subctech.com

Figure36: Submersibleampler fornanoplastics andnicroplasticYSubCTeqgHeaflet
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As reported inD7.4, SubCTech submersible sampler for nanoplastics and microplastics was
deployed in the Mediterranean Seaon HCMR moorindine at 400 m(Figure37). ThiswWP7
successful demonstration aimed to show the ability to samplegsogrammed samples (4
samples, every 20 days) as well as to measure volume flow rates. This demonstciton

- made possible through the NAUTILOS project and with support from the European-Union
demonstrates that, from a technical performance perspective, the sampler prototype
functioned well in a realistic environment, meeting all operational requiretaeuring the

field test. Further development is planned internally at SubCTech to advance the system to
TRL 9, as commercialisation efforts are already underway.

3

Figure 37. Evidence from WP7 NAUTILOS demonstration actiataducted using thevith submersible sampler for
nanoplastics and microplastige an operational environment (more information in &7deployment for thedCMR mooring
line at 400 m(left); locationon the Mediterranean Seight).

The sampler was classified asL YLINE S R ¢BIBKundef tBeIcdndpetitor and
market analysis that was conducted, which means that its features are considereit bast
ocean monitoring compared with other comparable sensors available on the market.

The following sections will present all the other components (apart from vakie
proposition presented above) of the Business Model Canvas for the specific sampler under
discussion, covering aBtandard elements:Customer Segments, Channels, Customer
Relationships, Revenue Streams, Key Resources, Key Activities, Key Partnerships, and Cost
Structure The final BMC is presented Bigure40.

Customer segments
The primary customer segments of thgibmersible sampler for nanoplastics and
microplastics includénhe following, with some of them (marked with *) resulting from direct
contacts during NAUTILOS brokerage events & opportunidiEk.8):
Universities and Research centetfsat study anthropogenic debris in coastal zones,
estuaries, and open oceaa.§.,University of Vigo*)
Civil protection and regulatory bodies (Environment/atmospheric/oceanic
authorities/agencies) that use this type of data to inform policy, manage incidents,
and enforce environmental regulations
Not-for-profit environmental organisations and other initiatives €.g., KIMO
International*, Seaglow*) dedicated to protecting marine ecosystems are also key
users of our solutions.
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Channels

The customers are engaged through a combinatiordigftal platforms, direct outreach,
events, and partnerships.Online presence is maintained through ti¢AUTILOS and
SubCTech websitesas well associal media particularly LinkedIn, used actively to share
updates, promote activities, and interact with the marine science and environmental
communities. Promotional materials such as tHAUTILOS sampler leafl@Eigure36) and
SubCTech leafldFigure38 and Figure 39 along with regular newsletters like tiNMAUTILOS
newsletter, help maintain visibility and inform stakeholders of ongoing developments
regarding the samplerThe participation in key eventssuch as Oceanology International
2024 European Maritime Day (EMD) 2024, and Sea Tech Week 2024 was promoted in the
scope of NAUTILOS brokerage events & opportunilids .8), to engage directly with
researchers, regulators, and potential clients.natwork of worldwide sales partners
facilitates market penetration and local customer support, whieord-of-mouth
recommendations fom previous customerscontribute to ongoing growth. Finally,
personalised communicationvia email, telephone, and meetings allows for tailored
engagement and strong relationship building.

NN\ A ¢
Figure38: SubCTecleaflet showing the SubCTech sampler (i Jana FahningSubCTech representativeg) NAUTILOS
booth presenting the SubCTech sampler during the European Maritime Day in Denmark (2024).
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GEUNMAR Herniottz Ceritre jor Ucearn Researcii Kiet > Uy Ntz

Submersible Sampler for Nano- and Microplastics (SuNaMips)
Subsea Sampler . . . )
Collection of small plastic samples down to 30 pm particle size
Integrated pump and volume flow meter for a precise sampling of a
pre-defined water volume
+ Internal datalogger and control unit for automatic sampling with
user programmed timers of multiple plastic samples over a period of
time at greater water depth (up to 600 m)

»  Each filter set consists of a cascade of three filters with different
mesh sizes for pre-sorting of sampled particles
Optional integrated, rechargeable Li-ion batteries allow independent
sampling without any additional power source.

Multifunctional sampler - especially for plankton -
AP LTM m - even at rough seas

Figure 39: Close look orthe aibmersiblesampler for nanoplastics andmicroplastics displayed on SubCTech company
merchandisingshowing thatcommercialisatiorefforts are already underway.

Customer relationships

The promotion of strong and loAgrm collaboration with our customers by offering
dedicated personal assistandailored to their specific needs is a key priority. This support is
available both on-site and remotely ensuring flexibility and responsiveness. This
commitment extends beyond the initial engagement, with comprehensa¥er-sales
support and prompt technical assistanceesigned to maintain customer satisfaction and
operational reliability.

Revenue Streams

The submersibleampler fomanoplastisand microplastisis available at &xed price There

are various ways to generate revenue from each customer segment, whether it is through
direct product sales or additional feeslepending on customer need&dditional feescan

be charged for ossite installation support, product customisation, and extra or kegn
technical support. In terms of paymentyariable billing systen{pre- or postpayment) can

be considered.

Key Resources
This value proposition is based on a combinationpbf/sical, human, and technical

resources These includeaw materials and specialisegayload components and parts
supported by access tadvanced production facilities A skilledengineering teamis
responsible for designing, developing and customising the products to ensure they meet the
specific needs of each customer segmdhdicated support technicianprovide technical
expertise and maintenance, while tisales teanplays a crucial role in customacquisition,
relationship management, and market expansion.

Key Activities
To operate successfully, the core activitieddetign, manufacturing and technical support

provision are essential, includingn-site installation and remote assistangeto ensure
optimal performance and user satisfactioMarketing and sales effortdocus on reaching
target customer segments through digital channels, events, and direct outreach. Finally,
continuous product customisation and improvemenbased on user feedback, are essential

to maintain competitiveness and address specific environmentalehges.
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Key partnerships

The success of the sampler is supported by a strategic network of key partnerships.
Collaboration with laboratories specialising in microplastic analysgovide essential
scientific validation capabilitie\dditionally, longterm clients play a key role not only as
users but also as feedback partners for continuous product improvement. Collaboration with
a few production suppliers ensure the reliable delivery of kjghlity components and
materials required for manufacturing. Finalyorldwide sales patnerssupport international
distribution, localised customer engagement, and business development across diverse
regions.

Cost structure

The main costs involved in manufacturing the SubCTech sampler are divided into fixed and
variable costsFixed costsncludeexpenses with human resourcggngineering, production

and operational)jnfrastructures(e.g. offices, testing labs) amasic technical supporfpre-
established HR hours and guarantee).

On the other handyariable costsinclude raw materials, parts and payload acquisition
expenses withtesting and demonstration marketing expenses (in particular, the
organisation of exhibitions)on-site installation support extra technical support (if
requested by the customer, as for first try installation for long term operation), and costs for
product customisation(if requested by the customer).

Key Partnership

Key Activities Value Propositions
®  Laboratories for Microplastic Analysis | ®  Design and manufacturing .

Submersible and automated ®  Dedicated personal assistance ®  Universities and Research centers

®  Long term clients e Technical support provision (e.g.
®  Production suppliers on-site installation)

®  Worldwide Sales partners ®  Marketing and sales

®  Customization/improvement

Key Resources
®  Raw materials, payload, parts,
production facilities
®  Engineering team for design and
customization
®  Support technicians
® Salesteam

deepwater sampler for nanoplastic
and microplastic particles, featuring
pre-programmable sampling
schedules

Automatic sampling with user
programmed timers via display
control unit, lasting over 6 months
and up to 600 m (thus adapted for
integration in offshore monitoring
systems™

Reusable and durable solution, with
easy handling and recharging

4 cascade filters with 3 different
mesh sizes (300 pum, 100 pm and 30
pm - particle size) using an integrated

(on-site or remote)
After sales support and prompt
technical assistance (on-site or
remote)

Website (NAUTILOS and SCT)
NAUTILOS sampler leaflet; SCT leaflet
NAUTILOS newsletter

Social media (e.g. SCT and NAUTILOS
Linkedin)

Spedialized fairs, conferences and
trade shows (e.g. Oceanology
International 2024, EMD 2024%, Sea
Tech Week 2024%)

that study anthropogenic debris in
coastal zones, estuaries, and open
ocean (e.g. University of Vigo®)

Civil protection and regulatory bodies
(Environment/atmospheric/oceanic
authorities/agencies)

Not-for profit environmental
organisations and other initiatives
(e.g. KIMO International*, Seaglow*)

*Potential customers identified in
NAUTILOS Brokerage events

pump (scalable up to 16 samples and
other mesh sizes)
o Customizable based on users needs

& Worldwide sales partners

& Word of mouth from previous
customers

®  Personalized direct contacts (e.g.

*NAUTILOS WP7 demenstration activity in .
email, telephone, meetings)

the Mediterranean Sea, on HCMR buoy

*NAUTILOS Brokerage Events &
Opportunities

Fixed Fixed pricing
®  Human resources (engineering, production, operational)
® Infrastructures (offices, workshops, testing labs) . Type
®  Basic technical support (pre-established HR hours and 2-year guarantee) o Direct Product sales

o Additional fees (depending on custemer needs):

Variable ®  On-site installation support

Acquisition of raw materials, parts and payload &  Extraflong-term technical support

Marketing expenses (.g. exhibitions) ®  Product customization

Expenses with testing and demonstration

On-site installation support

Extra/long-term technical support (if requested by the customer)

Figure40: Business Model Canvas for the submersible sampler for nanoplastics and microplastics, designed by Jana Fahning
(SubCTech) and WP11 Team.

® Paymenttype
o Variable billing system (pre or post-payment)

In continuity with the preceding Business Model Canvas analysigltbeing Table 1Mffers

a structured synthesis of complementary dimensions relevant to the NAUTILOS "Road to
Market" process. It encompasses strategic considerations related to both product and
business development, including benchmarking against competitors, preliminary
merchandsing approaches, projections concerning the deployment andsaiidin of future

units and early sales.
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Table10: Submersible sampler for nanoplastics and microplastics (SufEkedbitation ID card.

SUBMERSIBLE SAMPLER FOR NANOPLASTICS AND MICROPLASTICS (St
Exploitation ID card

Future use of NAUTILOS unitd |developed prototype,
available for SubCTledor further tests and development

(for more information about WP7 demonstrations and final TRL, please check D7.4)

PRODUCT Applicable for freshwater applications
DEVELOPMEN IPROwnership| 100% SubCTech

IPRProtection| Without formal IP protection, relying
instead on trade secrets

Commercialisation strategy To be commercialized by
SubCTech

(for more information, please check specific BMC above)

Merchandising Material |YES (from NAUTILOS and
BUSINESS SubCTech); presented in NAUT Ib@&erageevents

(for more information, please check specific D11.3)
DEVELOPMEN

CostBenefit Analysig Improved Technology

(for more information, please check specific D11.5)

/ 2 YLISGA G 2 NOr® singhf tofngetiidr &

(for more information, please check specific D11.5)
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XI|. DEEP OCEAN CTD INSTRUMENT / CT SENSEE} (UL

Thisdeep ocean CTD instrume(iigure 4] offers a costeffective and innovative solution

for collecting oceanographic data depths of up to 2,000 metersAt its core is aovel
conductivity and temperature (CT) sensor developed bykHFigure 4}, aninstitution with

vast experience in sensor development. Thwe-cost CT sensas built using advancedEMS
(micro-electromechanical system) technology, which allows both conductivity and
temperature elements to be integrated orsmgle electronic boardThisintegration reduces
internal electrical connectionsresulting in fewer points of failuregreater reliability, and
lower production and maintenance costsompared to traditional designs.

¥ NauTILOS

Deep Ocean oo f _
CTD Sensor e eanic thata Up 10,2000
meters.

Measurable conductivity
parameters pressure
temperature

Conductivity range 41070 mS/cm (£ 0.01)
Temperature range 0to40°C (+0.01)
Depthrating 2000m
Dimensions 3350 x @120 mm
Weight (air) 15.6 kg
Inputvoltage 5t016.5VDC
Power consumption 0.25 - 0.75 W (alone in continuous mode)

‘Thits parcpeat hass raciohaad fuinding frioen tha Eurmpaan

“ Lisoris Horizon 300 rassarchand nnowston gregramme Labersty o titiues
LA T B e WL Communication protocols RS-485

fe.uni-lj.si danilo.vrtacnik@fe.uni-lj.si

Figure4l: Deep ocean CTiDstrument/ CTsensoUL-FE) leaflet.

As reported inD7.4, the CTD instrument was deployed after a successfegration on

/ 9 A hAandedFigure 42. Several tests were carried (at the lab, marina and offshore) for
over one year.A significant datajuality improvement was achieved from October 2023 to
April 2024, withseveral results 100% compliantiowever, during deep deployment the CTD
unexpectedly stopped responding. Further testing is needed to determine the cause, as this
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appears to be an isolated incidefitom the technical performance perspective, the sampler
prototype functioned well in a realistic environment, howeveadditional offshore
demonstrations are necessamnd both teams remain available in continuing testing efforts,
should further funding opportunities become available.

Figure42: Evidence from WP7 NAUTILOS demonstration activities condusiteylthe deep ocean CTD instrumentan
operational environment (more information in BY..offshoreoperation with the Portuguese Nawn the AtlanticOcean
gAGK /9 k(eft, @iddlef; dogsRYSA & & b6 @ Portugal (right).

The deep ocean CTD instrumemtas classified ag / K S LIS NJ(DKLY/5) unéler thel €
competitor and market analysis that was conducted. This means that its performance is
similar to that of other comparable sensors on the market, but at a lower ddss. sensor
costbenefit classificationdemonstrates that even in a highly competitive market such as

CTD monitoring, costiriven innovation is possible 2y OS | 3+ Ay KAIKE AIKGA
significant contribution to the democratisation of marine environmental monitoring.

In parallel with the technical activities with CTD instrument in the scope of WP Titsensor

in particular caught the interest from AQUATHERAUTILOS partner), willing to integrate this
sensor into their proprietary solutions, as alsom anotherexternal partner from Slovenia
(EMA Group after a conference tallat SLGchip 2024from Matej Mozek (UFE). This
represented an unexpected but positive deviation from the Grant Agreement contributing to
expand applicabilityand enhancing systemesosteffective performanceacross various
marine and environmental contexts. In fact, this is the reason why this project result is
considered a KER, once no commercial partnership was found for the CTD instrument.

At this stage, and with the goal set for 2029 sensors are being developed and sold by UL
FE.For the future a dedicated CT sensor manufacturer based in Portugal has been engaged
to explore the possibility of collaborating on largeale production, after a first interaction
between NAUTILOS TIM and the Technology Transfer Office at the Unieérsjipljana
where more details need to be discussed, with a possiblgenson visit to be planned.
Concerning the integration of CT sensors on other compganpeoprietary solutions,
considering thanajority of knowledge available in the public domalighrough thescientific
paper), discussions are taking place between partners.

The following sections will present all the other components (apart from vhtie
proposition presented above) of the Business Model Canvas for the specific sensor under
discussion, covering all standard elemen@ustomer Segments, Channels, Customer
Relationships, Revenue Streamsey Resources, Key Activities, Key Partnerships, and Cost
Structure The final BMC is presented Figure 43
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Customer Segments
Potential customers for the CTD instrument and CT sensor, with some of them (marked with
*) resulting from direct contacts during NAUTILOS brokerage events & opportubities3],
include:
Marine Research companidse.g.,INILAB* and PNO Innovation*) working in the areas
of deep ocean research and oceanic observatories;
Monitoring agencies (public)
Private companies developing solutions for monitoring marine and coastal
environments applied to fisheries, aquaculture, and offshore industrieg.,(
AQUATEalso identified under NAUTILOS activities).

Channels

The customers are engaged through a combination of digital platforms, direct outreach, and
events. Online presence is maintained through tHAUTILOS and LRE websiteswhich
provide generainformation about the instrument and sensor. Promotional materials such as
the NAUTILOS leafldFigure41), alongwith scientificLddzo f A Ol GA2ya o6a20S1 =
+ NI I 6 y A {,Belpan@intain visibility anal inforstakeholders of ongoing developments
regarding the Deep Ocean CTD and CT sebBs@ct contactwith customers also plays a
critical role and allows for tailored engagement and strong relationship building. The
participation in specialised fairsgonferencesand trade showssuch aghe 2nd Slovenian
conference on chips and semiconductors (8h{p 2024)o engage directly with potential
clients.As a result of this second conferen@ecollaboration was initiated withthe EMA
Group, with whom joint development activities are currently underway

Customer Relationship
In terms of customer relationships, it is considered essential to provide customers with
dedicated personal assistancandprompt technical support either remote or orsite.

Revenue Streams

There are different ways to possibly earn revenue with this value proposition, whether it is
throughdirect product sales or additional feesuch agxtra/long-term technical support

which depends on customer needs. In terms of how the customer can pay for the products, a
variable billing systen{pre or postpayment) can be considered.

Key Resources
To be able to produce the CTD instrument, or the CT sensor, a combination of critical

materials, human resources, and infrastructure resources are necessary. These include
essential raw materials such as electronic componenspecialised parts likestrument
housings andscientific payloadsised in the sensor systems. The operations are made under
dedicated manufacturing facilitiesthat support the efficient assembly, integration, and
testing the technologies. A team dfkilled engineersplays a centralrole in product
development and innovation, ensuring that technologies remain at the forefront of marine
instrumentation. Complementing this, axperienced sales tearns responsible for market
engagement, customer relationship management, and driving commercial success.
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Key Activities
Key activities include thmanufacturing and assemblgf CTD instruments and CT sensors,

which are supported byledicated engineering and R&D function¥hese efforts rely on
expertise inelectronics and software developmento enable continuous innovation and
system integration. Each CT sensor is individualliprated to ensure high accuracy and
reliability. Other core activities includeales operationsfor market engagement and
customer acquisition, as well as theovision of technical supporto assst with deployment,
user training, and ongoing system performance.

Key Partnerships

Strategic partnerships are essential for the success of this value proposition. Key partners
include suppliers omechanical parts such dsousings essentiafor the production of CTD
instruments. At this stage, and with the goal set for 2029, sensors are being developed
and sold by UIFE However, a dedicated CT sensor manufacturer based in Portugal has been
engaged to explore the possibility of collaborating on lasgale production. Discussions
between potential partners are ongoing, with mediatiand support from the NAUTILOS
TIM.As previously discussed, during NAUTILOS technical activiti€sl thensor in particular
caught the interest from NAUTILOS partnerwilling to integrate this sensor into their
proprietary solutions. For this reason, the business plan development also adds key
partnerships, key collaborations with partners focused on developing monitoring solutions.

Key Partnership Key Activities Value Propositions
= Raw materiaks, parts [e.z. housing], »  Manufzcturing = CTD instrument for measuring. = Dedicated personal assistance s Maring research {[NILAE*, PNO
payload suppliers = Engineering & R&D oceanic data up to 2 000 meters* = Prompt technical support [remote or Innovation Portugal®)
& CT sensor producer (for large scale = Electronics & Aninnovative and bow-cost CT sensor on-site] = Deepocean
praduction) o Software developed by an institution with vast = Oceanic observatories
«  Partners for o tori - ibration of the CT sensors experience in sensors development s  Monitoring agencies [public)
solutions for the CT sensor {individually} = Conductivity and temperature sensor a  Private companies developing
& Sales fabricated using MEMS solutions for monitoring marine and
& Technical support provision {micro-electromechanical system) coastal environment applied to
technology, allowing for its fisheries, aguaculture, and offshore
intagration on the same electronic industries (e.g. AQUATEC®]

Key Resources
: board. Due to the reduction of

o Rawmaterials (e.g. electronics), parts B e »  website (NAUTILDS, UL-FE}

. chip with a single PCB connection and .

{e.g. housing), payload thus f ints of ible Fail &  NAUTILOS sensor keaflet
& Manufacturing facilities LTS IEET ST S S ) & MNAUTILOS newsletter
3 . it is more reliable and with more 3

&  Engineers [developers) st-affecti e a & Direct contact
a  szlesteams e EC e FROCUCH DR a  specialized fairs, conferences and
maintenance.

*Potentizl customers identified in NAUTILOS
Brokerage Events & Oppertunities

trade shows [e.g. Electronica 2024
Munchen®, Semicon 2024 Munchen®,
EMD 2024*, Sea Tech Week 2024%,
SLO-chip 2024)

*NAUTILOS WPT demonstration activities in
the Atlantic Ocean

*NAUTILOS Brokerage Events &
Opportunities

Fixed Fixed pricing
& Human resources [engineering and sales teams)
a  Manufacturing infrastructures (e.g. laboratary for CT sensor, s Type
= Direct Product sales
Variable = Additionzl fees {depending on customer needs):
& Acguisition of raw materials, parts [e.g. housing) and payload & Extraflong-term technical support
i ion of the sensors {indivi y) and i

= Marketing expenses (e.g. exhibitions) = Payment type

& Royaldes (if applicable) = varizble billing system (pre or post-payment)

Figure43Y . dzaAy S&aa az2RSt /I y@ra T2N 0KS 58SL)WEFRhdWPLIETBamL v & (i NHzY §

Cost Structure

All the elements described in the sections above lead to the cost structure, which is divided
into fixed and variable costBixed costsnclude costs related thuman resourcesincluding
engineering and sales teamsand investments irmanufacturing infrastructure such as
laboratoriesdedicated to CT sensor production and testing. On the other haaregble costs
include the purchase afaw materials mechanical parts(such as housings) anghyload
required for assembly. Additional variable expenseseaftism theindividual calibration of

CT sensorsdemonstration activities and marketing efforts, including participation in
exhibitions and promotional event®oyaltiesmay also apply depending on the terms of
intellectual property licensing or technology partnerships.
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In continuity with the preceding Business Model Canvas andlysifllowing Table 1loffers

a structured synthesis of complementary dimensions relevant to the NAUTILOS "Road to
Market" process. It encompasses strategic considerations related to both product and
business development, including benchmarking against competitors, preliminary
merchandsing approaches, projections concerning the deployment andsatiitin of future

units and early sales.

It is important to note that both socikeconomic impact analyse®11.5) were conducted
based solely on the CTD instrument, as the commercial potential of the standalone CT sensor
was only identified at a later stage. This represented an unexpected but positive deviation
from the original Grant Agreement. WP11 teams aedidJ-FE to proceed with them
afterwards, despite the current interest from external partners.

Tablell: Deepocean CTIhstrumentand CT sensqUL-FE) Exploitation ID card.

DEEP OCEAN CTD INSTRUMENT / CT SENS&ER (UL
Exploitation ID card

Future use of NAUTILOS unitd [CTD instrument available fol
UL-FE for further testing. Additional CT sensors available for

multiple uses.
(for more information about WP7 demonstrations and final TRL, please check D7.4)

SAS{@IDIUION BN |nicrest to discuss freshwater exploitation
DEVELOPMET IPROwnership| UL-FE

IPRProtection| Without formal IP protection, relying instead
on trade secrets. The novel concept proposed fordbep
ocean CTD instrumehCT sensor was published in 2024.

Commercialisation strategy Only for CT sensor, with multiple

partners (joint initiatives ongoing)
(for more information, please check specific BMC above)

Merchandising Material |YES (from NAUTILOS); presented i
NAUTILOBrokerageevents

B U S I N ESS (for more information, please check specific D11.3)

DIAVASINOIR\/SN CostBenefit Analysig Improved Technology and Cheaper in
Class (for CTD instrument; CT semsuimperformed)

(for more information, please check specific D11.5)

/ 2 YLISGA G2 NBederal cgnpétitos {foi CTD

instrument; CT sensarot performed)
(for more information, please check specific D11.5)
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XIl. DEEP OCEAN RADIOACTIVITY SENSOR (HCMR)

The deep ocean radioactivity sensor (Figure 44 is anin-situ underwater gammaray
spectrometerdesigned fodeep ocean monitoring up to 3000 meter3his instrument fills a
critical gap in the surveillance of radioactivity levels by enaldorginuous, highprecision
monitoring of radioactive substancedt serves as a powerful tool fdetecting and assessing
anthropogenic hazardge.g., nuclear contamination) anthtural geophysical hazard@&ue

to earthquakesand submarine volcanic activity), through advanced analysis methods. The
spectrometer also supports the exploitation of natural mining resources by detecting radon
gas and other geologicaly A Ay A FAOF yi NI RA2I OGA DS YIFGSNRI £ 2
service capabilities provide not only raw data but also analysed results and site
characterisation based on contamination leveReliable, easy to use and adaptable to
multiple applications the system can be integrated across various platforms and deployment
methods. It enables radioactivity profiling along depth, and when correlated with CTD data,
helps identify distinct water masses and their transport pathways. Wittng deployment
duration of up to 25 daysit offers extended observation capabilities.

Deep ocean ) NAUTILOS
radioactivity ekl
Sensor ocean.

Parameters Gamma-ray emitters (radionuclides)
Energy resolution ~7.5% (at 661keV 137 Cs)
Temperaturerange -10t0150°C

Depthrating 3000m

Dimensions 42x0@15cm

Weight (air) 15.3kg

Input voltage 5-18VDC

Power consumption ~2.2W (Operating mode)

Power autonomy If needed a battery capacity of 120

Ah provides 25 days continuous
operation

Data storage Logged internally
 — This project hasseevad lunding fom e ‘
o — e Data communication USB and WI-Fi/ ethernet
— RIS hcmr protocol and Wi-Fi
io.hemr.gr tsabaris@hcmr.gr

Figure44: Deep ocean radioactivity sendbtCMR) leaflet.
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As reported inD7.4, HCMRleep ocean radioactivity sensaras deployed in theCretan,
lonian and Aegean Seasconsidering different testing scenarios, including deep
deployment up to 2100 metergthe deepest deployment from all NAUTILOS instruments).
Based on the technical challenges encountered during the demonstration phase, the sensor
underwent a series of upgrade$his commercial product from NAUTILOS initially planned
without data logging capabilities, concluded NAUTILOS innovation journeyragodype
successfully tested in real operational environmentgith data logging capabilities and
multiple offshore demonstrations(Figure 4%. The finaldeploymenttook place during the

2025 Santorini seismic crisist the Kolumbo submarine volcano, challenging the sensor to
extreme environmental conditionsThe successful performance in these scenarios confirms
0§KS aeéaid S yY.QrurtheNIedvdtoprnyeStiaiforts are focused on initiating the
commercialisation pathway, beginning with participation in the BOOSTER programme, as
described below.

€ Time 2024-10-11T14:57:202 Aydin
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Figure45: Evidence from WP7 NAUTILOS demonstration activities conducted ugilegphecean radioactivity sensam an
operational environment (more information in BY.deployment at sea (left) andatasets made available through the
NAUTILOS data portal on the project website (right).

Thedeepoceanradioactivitysensor was classified @sL YLINE SR ¢ SOKy 2f 23¢&
[ t I @HELS) under the competitor and market analysis that was conducted, which means
that, compared with market competitors, its benefits and technical features are considered
best fit for ocean monitoring, and it has a lower cost.

As soon as this technology demonstrated its operational capability and reliability,
commercialisation efforts starteddCMR is a noprofit public research bodyand for that
reasoncommercialisation needs to happetirough an external partner.In order to discuss
technology licensing processeand support HCMR considerirggouting for interested
partners, anin-person visittook placebetween Catarina Lemos (NAUTILOS TIM; CEiiA) and
Christos Tsabaris (HCMR), in November 2(@8ure 4. Discussionsontinued during
monthly oneto-one meetings)eading to the confirmation ofcommercialisationinterest

from HORST d, a Greek SMEexternal to NAUTILOS consortium).

HORST ltas a hightech company with expertise in the design, manufacture, technological

development and system installation of observing systems in the monitoring of physical,
biological and anthropogenic activities at the sea. The company also provides proddcts a
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services worldwide and participates in several international R&D programs and research
proposals.

Further activities with HCMR, in the scope of NAUTIlE®®ys took in consideration
| hw{ ¢Qa RANBOUG O2yiNROdziAZ2Y
- to perform competitor and market analysis;
- to define terms for knowledge transfer between both partners (100% Intellectual
property rights belong to HCMR);
- to develop thedeep ocean radioactivity sensBusiness Model Canvas (see below);
- to schedule BOOSTER participation, once this instrument is included in NAUTILOS
TOP3 for BOOSTER initiative
- to submit a joint proposal for additional funding to advance this instrument to a
commercial TRL.

> 3 _
Figure46: Evidence from WEL exploitation advitiesbetween CEiiAJCMR antHORSTin-person visito HCMR headquarters
with Christos TsabariHCMRand Catarina Lemo&CEiiA) in November 2023 (left). Business Model Canvas Development

between HCMR, HORST and WP11 Team in January 2024 (right).

The following sections will present all the other components (apart from takie
proposition presented above) of thBMCfor the specific sensor under discussion, covering
all standard elementsCustomer Segments, Channels, Customer Relationships, Revenue
Streams Key Resources, Key Activities, Key Partnerships, and Cost Strudtbesfinal BMC

is presented irFigure47 and servess the starting point for the work to Herther discussed
during the BOOSTER initiative

Customer segments
The underwater irsitu gammaray spectrometer targets aliverse range of customer
segmentsacross research, industry, and public sectors. Some of the specific examples below
(marked with *) result from direct contacts during NAUTILOS brokerage events &
opportunities P11.3):
Research centres and academic institufesuch as INILAB* and PNO Innovation*,
represent a key segment, using the instrument for scientific studies related to marine
radioactivity, geohazards, and environmental monitoring
Geology and Resource Exploration Industparticularly organisations involved in the
characterisation of natural resources for exploitation, like oil, rare earth elements, and
uranium on or beneath the seabgd
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Civil protection authorities and regulatory agenciesn the environmental,
atmospheric, and oceanic domains that can use the technology to monitor radiological
hazards and ensure compliance with safety standards

Enterprises that develop and commercialise autonomous platforsugh as landers,
marine drones, and AUVs, can integrate the spectrometer in these platforms
Previous customersvho have used earlier versions of the technology for shallow
water applications, now seeking to extend capabilities to greater depths.

Channels

Thedeep ocean radioactivity senspaches its target audiences througllizerse range of

key channelsOnline channels include theebsites of NAUTILOS, HCMR, and HOR&Ich

serve as central sources of informatid=or now, promotional materials includ¢AUTILOS
leaflet, that can be used to clearly communicate the key features and benefits of this
technology to a broad audiencé/ord-of-mouth from previous customerglays a significant

role in expanding awareness and credibility. The publicatiopesf-reviewed scientific
papers KSf LJa &dK260lFaS GKS AyadaNHzySydaQa LISNF2NY
contexts. Outreach is further strengthened througérsonalised direct contacté.g.,email,

phone calls, messaging, and meetings). Finally, visibility is maximised through active
participation in specialised exhibitions, conferences, and trade shows this sense,
throughout the NAUTILOS project, ttheep ocean radioactivity sensensured the presence

in several events such # International Shenzhe@lobal Innovation Forum of Talents 2024
(invitation only)

Customer relationships

Customer relationships are built atedicated personal assistan¢garticularly during the
initial installation and first deployment of the spectrometer, ensuring smooth onboarding and
successful integration into operational workflows. In the event of technical issues, customers
benefit from prompt and reliable technical supportCollaboration is further strengthened
through awin-win consortium approach where mutual value is created by aligning the
objectives of developers and customers/users. This fosters trust;tkmngengagement, and
shared success in scientifiscacommercial applications.

Revenue Streams

Thedeep ocean radioactivity sensi@ravailable at éixed price however there is a room for
discount negotiation where commercially appropriate. There are various ways to possibly
generate revenue from each customer segment, includiirgct sales to customerdeasing;
additional fees depending on customer needs, which include services suektia@stechnical
support, data analysis, and product customisatiorRegarding the payment typeyariable
billing system(pre or postpayment) can be considededepending on the customer's needs.

In projects involving both public and private entitiesg-financing modelsare often
considered to facilitate collaboration and shared investment.

Key Resources
The business relies on essential physical resources, sualvasaterials, component parts,

scientific payloads and dedicatedproduction facilities to manufacture the instruments.
Human resources encompass skilledgineering, operational, and sales teamw/ho are
responsible for product development, manufacturing, and market engagement respectively.
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Furthermore, expertise imntellectual property management and contract negotiatiors
crucial for protecting innovations and fostering commercial partnerships.

Key Activities
Core activities include thmanufacturing and assembling of instrumentgnsuring quality

and reliability throughout production. Alsaustomisation servicesare offered to tailor
products to specific customer requirementSales effortsfocus on market outreach and
customer acquisitionTechnical supporis provided both remotely and esite as needed, to
assist customers with installation, problem solving, and maintenance. Additional activities
site characterisationand data analysis capabilitiegfrom post-processing of collected data

to near realtime analysis, depending on customer needs) are considered key for a successful
and profitable business.

Key Partnership Key Activities

Raw materials, parts, payload
suppliers (e.g. crystal supplier for the
sensor construction)

Partners to perform testing and
‘demonstration (e g. pressure testing
in hyperbaric chamber)

‘Consortia (EU and international) for
the assessment of radicactivity levels
‘Collaborative partnerships with
companies and other relevant
institutions interested in the
assessment of radioactivity levels
{check ‘Customer Segments’ box)

Manufacturing and assembling
Sales

Technical support provision {remote
or on-site if needed)

Customization based on customer
needs

Data analysis (from post processing
to near real time, based on client
need)

Site characterization

Key Resources

Physical (raw materials, parts,
payload, production facilities)
Human (engineering, operational and
sales teams)

Expertise in IP management and
contracts

Value Propositions
.

Cost-effective Underwater in-situ
gamma-ray spectrometer for deep
‘ocean monitoring {up to 3000 m)
Tool for increasing surveillance
(reducing data gaps) of radioactivity
levels by monitoring radioactive
substances through advanced
analysis methods in the context of:
©  anthropogenic hazards
(dangerous nuclear materials
in the ocean) or natural
hazards (due to earthquakes
and volcanic activity in
submarine faults)

c  Exploiting natural mining
resgurces (by detection radon
gas or any other related
material from the earth crust)

®  Smart service {raw data, analysed

results, site characterization
according to contamination level}
Reliable, easy to use and adaptable
o different applications and
installations methods

=  Enables radicactivity profiling along

with depth and correlation with CTD
'data to identify water masses
Long-lasting deployment* (25 days of

o Prompt technical support in case of a

Dedicated personal assistance,
including during first try installation

problem
Win-win consortium

& Website (NAUTILOS, HOMR and

& NAUTILOS Sensor Leaflet
®  NAUTILOS newsletter

e Scientific papers to showcase

& Specialized exhibitions, Conferences

HORST)

Word-of-mouth from previous
customers

achievements

Personalized direct contacts (e.g.
email, telephone, instant messaging,
meetings)

and Trade Shows (e.g. EMD 2024+,
Sea Tech Week 2024*, International

Research Centers and academic
institutes (e.g. INILAB®, PNO
Innovation Portugal*)

Industry {Geology) that perform
characterisation of natural resources
for exploitation (oil, rare earth,
uranium)

Civil protection and regulatory bodies
(Environment/atmospheric/oceanic
authorities/agencies)

Enterprises that commercialize
autonomous units {lander, maring
drones, AUV etc)

Previous customers of using the
sensor/system for shallow waters

*Potential customers identified in
NAUTILOS Brokerage Events &
Opportunities

‘continuous operation)
Shenzhen Global Innovation Forum
of Talents 2024*)
*NAUTILOS WP7 demanstration activities in
the North 3ea, Cretan Sea and lonian Sea *NAUTILOS Brokerage Events &
Opportunities

Fixed Pricing
& Human resources (engineering, operational and sales teams) e Fixed
e Infrastructures (office, laboratories) @ Discount or negotiation where commercially appropriate
«  Basic technical support {pre-established HR hours and up to 2-year guarantee) Type

#  Product sales

® Leasing

& Additional fees (depending on customer needs):
e Extra technical support
& Data analysis
®  Product customization

e Intellectual Property and Legal (contracts, patent)

Variable
& Acquisition of raw materials, parts and payload (e g critical expenses include the crystal module)

& Expenses with testing and demonstration

& Marketing expenses (2.g. exhibitions)

e Extra technical support {if requested by the customer, e.g. first try installation for long term operation)

&  Site characterization and data analysis (if requested by the customer)

@ Product customization {if requested by the customer)

* Royalties (if applicable)

Payment type
& Variable billing system (pre or post-payment)
& Co-financing is commonly considered (when we have a public and private entity)

Figure47: Business Model Canvas for tiieep oceanradioactivity sensor, designed by Christos Tsabaris (HCM&jps
AnagnostoyHORSTd) and WP11 Team.

Key partnerships

Key partnerships includ&ey suppliersof raw materials, components, and payloads, in
particularspecialised crystal suppliemssential for sensor construction. Dedicated partners
to perform criticaltesting and demonstrationincluding pressure testing in hyperbaric
chambers are critical to ensure instrument reliability under desga conditions. The active
participation inconsortia at both EU and international levefscused on the assessment of
radioactivity levels, fostering knowledge exchange andtjoievelopment, is considered
essential for business development. Additional strategic collaborationsamitipanies and
institutions aligned with radioactivity monitoring objectivegas outlined in the Customer
Segments) further strengthen product capabilities and market reach.
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Cost structure

The main costs involved in manufacturing theeep ocean radioactivity sensare divided into
fixed and variable costsFixed costsinclude human resourcessuch as engineering,
operational, and sales teamsfrastructure expensesovering offices and laboratoridsasic
technical supportprovided within preestablished hours and including up to a tyear
product guarantee, andntellectual property management and legal costelated to
contracts and patentsVariable costanclude theacquisition of raw naterials, parts, and
payloads with critical expenses including components like timgstal module.Additional
variable expenses arise from@sting and demonstration activitiesmarketingexpenses such
as participation in exhibitions, anextra technical supportif requested by the customer,
including first try installation for lonterm operations.Site characterisation, data analysis,
and product customisation serviceswhen requested by customers, also contribute to
variable costsRoyaltiesmay apply depending on theture licensing agreement

In continuity with the precedingdMCanalysisthe following Table12 offers a structured
synthesis of complementary dimensions relevant to the NAUTILOS "Road to Market" process
including benchmarking against competitors, preliminary merchandisapgroaches,
projections concerning the deployment and utilisation of future units and early sales.

Tablel2: Deepoceanradioactivitysensor (HCMR) Exploitation ID card.

DEEP OCEAN RADIOACTIVITY SENSOR (HCMR)
Exploitation ID card

=I=Tg]p8[eg @l Future use of NAUTILOS unitd |developed prototype, available
DEVELOPME

for HCMRor further testing

(for more information about WP7 demonstrations and final TRL, please Effe¢k

Applicable for freshwater applications

IPROwnership| HCMR

IPRProtection| Without formal IP protection, relying instead on
trade secrets

IO \NI=sfsf| Commercialisation strategy To be commercialized by HORSIT
(joint initiatives ongoing & licensing agreement under discussig
DEVELOPME Nyt

(for more information, please check specific BMC above)

Merchandising Material |YES (from NAUTILOS); presented in
NAUTILOBrokerageevents

(for more information, please check specific D11.3)

CostBenefit Analysig Improved Technology and Cheaper in Cl4

(for more information, please check specific D11.5)

[/ 2 YLISGA G2 NOne singlg congetitor &

(for more information, please check specific D11.5)
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XIIl. SRDICTDOXYANIMALTAG(CNRS/SMRU)

TheSRDICTDBOxy animaiborneinstrument (Figure48) resultsfrom the addition of a sensor
measuring dissolved oxygenin the Argos CTSRDL (conductivitgmperaturedepth
satellite relayed data logger) tags from ttf82a Mammal Research Un{fEMRU). It was
developed in the scope of the NAUTILOS project, to allow for the monitoring of dissolved
oxygen and correlation with other oceanographic parameters, as no otherimasive
tagging solution available worldwidB11.5). This compact, lightweight animal tag is fiingt
commercially available, longerm deployment device for measuring dissolved oxygen
marine environments designed for use on largebagathing animals such as seals and
turtles. Designed fodeployments of up to 5 monthsthis marine animaborne satellite tag
provides criticalbehavioral and oceanographic data from depths of up to 2,000 meters
including highresolution measurements of pressure, temperature, and conductivity. The
system transmits lowesolution realtime data twice a day, with the possibility to download
high resolution data after recovering the device. Being anrdgsdool for obtaining data in
remote andhard-to-access regiongcold, temperate, and tropical waters), the tag leverages
proven CTD technology that has demonstrated reliable performance for over two decades,
particularly in the Southern Hemisphere.

. . ) NAUTILOS
Marine animal-borne e

temperature-salinity-DO tag A marine animal-borne (seals
and turtles) satellite tag for
measuring and transmitting
behavioral and oceanic data.

Measurable dissolved oxygen
parameters conductivity

pressure

temperature
Conductivity range 010 0.08 S/cm (£ 0.001)
Dissolved oxygenrange 0 to 16 mgl/L (+ 0.002)
Temperature range -5t0359°C (+ 0.005)
Data transmission satellite (Argos) - 4 profiles per day;

up to 50 000 full length Argos data
transmissions

Dataarchival SD card, logged internally
(P/T/Y/0:0.5 Hz; acceleration: 12 Hz)

Depthrating 2000m
Mission duration 5 months (continuous)
Power lithium battery
Dimensions (LxWxH)  105x80 x80 mm

l I “This peojact hasraaivad lunding bom ha European @ ) Weight (air) 545 9

e grantagreement Mo, KIOO0RES MALITILOSL

Weight (water) 2509

.enrs.fr

Flgure48. SRDICTBOxy animal tag (CNRS/SMRU) leaflet.
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As reported inD7.6, SRBCTBOxy animal tag fulfilled all expectdd deployments(Figure

49), and provided a significant number of datasets for the Southern Ocean, provioegan
essential tool for marine researcherseeking to expand observational coverage in ocean
regions where quality data is scarce by taking advantdgbe natural movement patterns

of marine predators. Out of the 10 tags deployed, 9 were recovered and 3 units developed
will remain available for CNRKEBC deployments for future. Consideriogerational
capability and reliabilityproved through CNRSEBC deployments, SMRU targets to start
SRDICTDOXxy early salesvith key partnerships for theext summer/fall (May/June 2026)

114

Figure49: Evidence from WP7 NAUTILOS demonstration activities conducted usiBREHWETDBOXy animal tagin an
operational environmeng Southern Ocea(more information in D7.6 8RDICTBOXxy animal tagen an elephant sedleft);
datasets made available through the NAUTILOS data portal on the project website (right).

The SRDCTDROxy animal tags was classified asb S ¢ (2 @1189n&ei the
competitor and market analysis that was conducted. It is the first-temg deployment seal

tag for the study of dissolved oxygen to be readily available for purchase, therefore there is
no equivalent or comparable competitor on the marke

The following sections will present all the other components (apart from takie
proposition presented above) of the Business Model Canvas for the specific sensor under
discussion, covering all standard elementustomer Segments, Channels, Customer
Relationships, Revenue Streams, Key Resources, Key Activities, Key Partnerships, and Cost
Structure The final BMC, designed ristophe Guinet (CNREBC) and the WP11 Team,

and subsequently validated by SMRU, is presenteBigare51.

Customer segments
The marine animaborne satellite tag is designed to serve a range of customers involved in
marine research, conservation, and monitoring. Key customers include:
Universities and research centerparticularly those focused on marine ecologyg(,
/| SYGNB RQ:; 1dzRSa . A 2CERCY antj BAEDAINndv&ion/ whishiwgs 6 / b
identified as potential customer in NAUTIL@8kerageevents,D11.3)
Local, national, and supranational authoritiesesponsible for ocean monitoring
represent another important customer group, using the tag to support paheking,
environmental assessments, and compliance with marine protection regulations
Marine conservation foundationgndnational parks which rely on robust, lorterm
data to inform conservation strategies, habitat protection, and ecosystem
management efforts in coastal and openean environments.
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Channels

The SRDCTDBOXy reaches its target audience througbeaiety of channelsmainly including

digital platforms, direct outreach and industry events. Key online sources include the
NAUTILOS, CNRS, and SMRU wehsidgsch provide visibility and access to detailed
information about the technology. Promotional materials such as N#UTILOS leaflet
developed specifically und&/PL11, can be used to clearly communicate the key features and
benefits of this technology to a broad audience. Customer engagemerfuriber
strengthened through personalised direct contacts (e.g. email, phone calls, instant messaging,
meetings), ensuring tailored suppoitVord-of-mouth plays a significant roleni expanding
awareness, as also the participation at specialised exhibitions, conferences, and trade shows.
DuringNAUTILOS, the tag marked presence at EMD 2024 and Sea TecR0®édkigure

50), as many other relevant everas the 36th annual European Cetacean Society Conference
held in Ponta Delgada (Sao Miguel Island, Azores, Portugal), from 12 to 16th of May 2025.

A—
Figure 50: SRDICTDBOxy animal tag (CNRS/SMRU) showcased at SEA TECH WEEKCZ@2#ha Lemos (CEiiA) and

Christophe Guinet (CNIREBC) at NAUTILOS Booth, with NAUTILOS merchaanisiegflets booklet

Customer relationships

When it comes to building and maintaining relationships with each customer segment,
dedicated personal assistancéhat focuses strongly on responsiveness and individual
customer needs is essential. This custorogented approach ensures users receive expert
guidance and support throughout the product lifecydeompt technical supports available

both remotely and onsite (if possible)n the event of issues or setup requirements, helping
to maintain system performance and customer satisfaction.

Revenue Streams

There are different ways to possibly earn revenue with this value proposition, whether it is
through direct product sales or additional fees, depending on customer needs, such as
extra/longterm technical support, or data analysis and ppsbcessing of da. In terms of

how the customer can pay for the products, a variable billing system (pre oippgstent)

can be considered.
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Key Resources
The resources that are essential for the production of the marine adoale satellite tag

include essentiataw materials and payloadequired for the production of the tag. The
product is developed and assembled in dedicatednufacturing facilities supported by
quality testing laboratoriesand demonstration infrastructure to ensure reliability and
performance under realorld conditions. The development process is driven by a skilled
engineering teamfor mechanical and electronic development, whilelaa science team
supports the processing and delivery of collected data. In addisales teamsplay a crucial
role in customer engagement, market development, and ongoing commercial support.

Key Partnership Key Activities Value Propositions
®  Universities and research centers ®  Design and manufacturing ®  Amarine animal-borne (seals and Dedicated personal assistance, highly | ®  Universities and Research Centers
(e.2. Centre d'Etudes Biologiques da = Calibration and validation turtles) satellite tag for measuring customer focused = Marine Ecology researchers
Chizé (CEBC_CNRS)) O TEsrEl SR EErEE and transmitting behavioral and Prompt technical support, available (e.g. Centre d'Etudes
S S S N e aceanic data up to 2000m both remotely and on-site (if Biologiques de Chizé )
! . *  First commercially available possible) (CEBC_CNRS), PNO Innovation
(e.g., dissolved oxygen sensor) =  Continuous R&D to stay competitive . S b o o Portugal®]
®  Partners to perform testing and and improve the product measuring dissolved oxygen, ® Local, national and supranational
demonstration (e.g., relevant Key Resources designed for use on a wide range of authorities for ocean monitering
offshore testing, pressure housing large air-breathing predators ®  Marine conservation foundations
testing) ® Raw materials, payload =  Additional high-resolution data ®  Website (NAUTILOS, CNRS, SMRU) ®  National Parks
®  Manufacturing facilities acquisition of pressure, temperature | e Leaflet (NAUTILOS)
®  Quality testing laboratories and and conductivity ®  NAUTILOS newsletter =Ppotential customers identified in
demonstration facilities ®  Mission duration of up to 5 months ®  Personalised direct contacts (e.g.
) - © ! NAUTILOS Brokerage Events
® Engineering team for mechanical and {continuous) email, telephone, instant messaging,
electronical development ®  Lowresolution real-time data {twice meetings)
*  Datascience team a day) with possibility ta download word-of-mouth
® Salesteams high reselution data after recovering Specialized exhibitions, Conferences
the device and Trade Shows (e.g., EMD 2024%
o EmrEmnIEiEEil Sea Tech Week 2024*, European
®  An essential tool for obtaining data
mostly from remate oceans and Cetacean Society Conference 2025%)
coastal areas, including cold,
temperate, and tropical waters, *NAUTILOS Brokerage Events &
based on a praved CTD technology Opportunities
working efficiently in the southern
hemisphere for over 20 years
*NAUTILOS WP7 deployments on Southern
elephant seals in the Antarctic/Southern
Ocean
® Fixed Fixed pricing
> Human resources (engineering, data science and sales team)
= Manufacturing infrastructures . Type

2 Basic technical support (pre-established HR hours and guarantee) o Direct Product sales

o Additional fees (depending on customer needs):
=  Extratechnical support
®  Data analysis and post-processing

® Variable
= Raw materials, payload acquisition and production costs
o Calibration and validation
= Technical support (extra support)
= Shipping and logistics
2 Marketing expenses (e.g. exhibitions)

*  Payment type
o Variable billing system (pre or post-payment)

Figure51: Business Model Canvas for the SRDBOxy animal tag, designed by Christophe Guinet (GDEE) and the
WP11 Team, and subsequently validated by SMRU.

Key Activities
Core activities include théesign and manufacturingf the satellite tag, ensuring high

performance, durability, and suitability for longrm deployment on marine animals.
Calibration and validationprocesses are critical to guarantee data accuracy and reliability
under varying environmental condition$echnical support provisiofis also a key activity,
020K RdzNAYy3 AyadltftlriAzy | yR MikdthgzaKsaldgi
efforts focus on promoting the product across relevant custorsegments. In parallel,
continuous research and development (R&@hsures the product remains competitive,
incorporating technological advancements and responding to emerging user needs.

7

GdKS

Key partnerships

Key partnerships includaniversities and research centersuch as the Sy 4§ NS R Q; { dzR
Biologiques de ChizéCNRSCEBY; which contribute to product validation, field testing, and

scientific collaborationSpecialised sensor suppliete incorporate in the tags, particularly

for components like thalissolved oxygen sensprare essential for ensuring higjuality,

reliable measurement capabilities. In addition, collaboration wagting and demonstration
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partners - including facilities capable afffshore deployment trialsand pressure housing
testing - is critical for verifying performance under realistic environmental conditions.

Cost structure

The main costs involved in manufacturing this product are divided into fixed and variable
costs. Fixed costsinclude human resource such as engineering, data science, and sales
teams, infrastructure expenses, abdsic technical supponprovided within preestablished
hours and including product guarante®ariable costsinclude the acquisition of raw
materials, payload, and production expense&dditional variable expenses arise frextra
technical supportf requested by the customemarketingexpensesuch as participation in
exhibitions, andshipping and logistics

In continuity with the precedin®MCanalysis, thefollowing Table13 offers astructured
synthesis of complementary dimensions relevant to the NAUTILOS "Road to Market" process
including benchmarking against competitors, preliminary merchandising approaches,
projections concerning the deployment and wé#tionof future units and early sales.

Tablel3: SRDICTDBOxy animal tag (CNRS/SMRU) Exploitation ID card.

SRDICTDOXYANIMAL TAGCNRS/SMRU)
Exploitation ID card

Future use of NAUTILOS unit8|developed units will remain
available for CNRSEBC deployments for future

(for more information about WP7 demonstrations and final TRL, please check D7.6)

=={OIDIVIOIM Not applicable for freshwater applications
DEVELOPME

IPROwnership| SMRU

IPRProtection| Without formal IP protection, relying instead on
trade secrets

Commercialisation strategy To be commercialized by SMRU
(for more information, please check specific BMC above)

Merchandising Material |YES (from NAUTILOS); presented in
NAUTILOSBrokerageevents

(for more information, please check specific D11.3)

BUSINESS
DEVELOPME

CostBenefit Analysig New to Market

(for more information, please check specific D11.5)

[ 2 YLISGA G2 NKoxdirect gdmpelitdrd, a

(for more information, please check specific D11.5)
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XIV. SCALINGUP, REPLICATION AND TRANSFERABILITY RAWHKELO
SOLUTIONS

CKAAa OKILIISNI NBfIFGSa OGABAGASEAE RSOSE2LISR Ay
NBLI AOFoAfAGE YR UNIYaATFTSNIoAfAGEe &addzReéd L
NAUTILOS KERs relying on all expected actions from NAUTIL&E GAer additional
opportunities.

Actions expected from NAUTILOS GA related with

- NIVA was expected to exploit microplastic sampling and analytical devices (sensors)
for freshwater and drinking water applicationsn particular related with NIVA/CSEM
instrument under development in NAUTILOS. Unfortunately, NIVA did not pursue the
fresh or drinking water application because the new drinking water directive for
microplastics does not allow other methods than uFTFIRRAMAN (NIVA/CSEM uses
fluorescence dying not supported on new requirements in EUs drinking water
directive). This being shiin WP11, exploitation for freshwater focused on evaluating
how many NAUTILOS sensors were suitable for freshwater. This information was
provided for all NAUTILOS KERs on their individual Exploitation ID card,

- DFKI was expected to contribute to fostering the transferability of the solution
fAY1F3Sa ¢AdK. GvirSthe fBcNS oR river Ipofittigd All NAUTILOS
KER sensors applicable to freshwatatong with those related to plastic pollution
were specifically highlighted. This action was developed and is currently ongoing,
reported in detail later on tls D11.7.

Additional activities:

- Individual interactions, ongoing or to be started based on the specific interest from
stakeholders shared during NAUTILOS brokerage events (reported on previous
individual sections for each NAUTILOS KER);

- LANDSEALOT project (reported below);

-  BOOSTERItiative (reported below);

- SCOOfPatalogue- All NAUTILOS leaflets were shared to be included in the SCOOP
catalogue

LANCSEAOT PROJECT

LandSealot is a Horizon Europe project that seeks to integrate and enhance existing coastal
observation efforts including in situ, satellite, modelling and citizen science to better study
the landsea interface area, where terrestrial and marine habitatsein

LandSealot includes the acquisitionl@fi-costtechnologies Figure 52) All opportunities

have been shared with the NAUTILOS consortiumitially, in 2024, during a TIB meeting
Antonio Novellino, a common partner from NAUTILOS and LandSealot, presented the
project, andadvertised the procurement process from ETT
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/| 2Y&AARSNAY3I GKIFG [FYR{SI[20 OlIffta ySSR aNBI R
EOVs, during ont-one meetings, partners discussed with the TIM the possibility to register
NAUTILOS commercial products. It was concluded Nk was the only partner offering
instruments suitable for acquisitiorwithin the scope of this projechaving registered in
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LandSealot is buying cost-effective marine technology
Informative flyer

This initiati is f d LANDSEALOT IS LOOKING TO BUY .
is initiative is focused on YOUR COST-EFFECTIVE MARINE TECHNOLOGY! | %

demonstrating the capabilities
of devices and early

commercial products in the
LILs.

These sites will be equipped with
technical solutions to collect new
observations on site and thereby
addressing observation gaps
in the land-sea interface.

This project will also allow for the
creation of an up-to-date
inventory of cost-effective
sensor solutions.

]l U .
Figure52: Antonio Novellino presenting the LandSeal ot project duhATILO&chnology anéhnovationboard meeting.

All recent funding calls have also been shared with partners, and the project received
renewed visibility during the NAUTILOS final event.

WORLIBANKGROUP

The World Bank is like a cooperative, made up of 189 member countries. These member
countries, or shareholders, are represented by a Board of Governors, who are the ultimate
policymakers at the World Bank. The World Bank is the collective name for tmedntmal

Bank for Reconstruction, Development (IBRD), International Development Association (IDA),
International Finance Corporation (IFC), Multilateral Investment Guarantee Agency (MIGA),
and the International Centre for Settlement of Investment Dispt€SID). As originally the
World Bank was meant to finance the reconstruction atéorld Wartwo it is nowadays an
international financial institution that provides loans and grants to the governments of low
and middleincome countries for the purposes of economic development.

World Bank supports a large variety of projects, among different locations. An updated map
(https://maps.worldbank.org/projectsshows the number of projects peountry Figure 53.
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Figure53: World Bank map showing supported projects around the World (https://maps.worldbank.org/projects).

Data and analysis have shown that the majority of plastic waste that reaches the ocean comes
from rivers. As 8 out of the 10 most ocepalluting rivers were located in Asia, the World
Bank identified the need for mitigation measures. The World Banktidtia project for the
development of a smart detection system to evaluate the amount and type of plastic that
passes rivers. As a cooperation project with DFKI and local administrative departments for
environmental protection three projects were conductelhe first project was focusing on

the rivers Siem Reap and Sihanoukville in Cambodia, the second project should assist the
governments of Cambodia and Myanmar to develop and implement plastic action plans to
reduce the amount of plastic waste entering tle@vironment. Finally, the third project
focuses on implementing long term observations also on the Philippines as one of the most
polluted bay areas of the world is located in this region.

These projects were done with a World Bank representative for South and East Asia.
Considering World Bank engagement as part of the exploitation stradyTILOS results
were shared to lead attention of the World Bank tthis new state of the art resultsThis
information could be used by the World Bank to consult World Bank related activities in these
regions forincrease of water quality and reduction of waste contaminatipms also to
enhance funding opportunities and expand access to broader netwdiksdisseminating
NAUTILOS results

The World Bank contact was invited to the NAUTILOS final event. Despite the interest it was
not possible to attend, howeveDFKI pointed to the publicly available video of the
NAUTILOS final event as well as to the results page showing the diffansttumentation
developedwithin NAUTILOS, along with specific leaflets for NAUTILOS sensors that especially
could be used in the freshwater scenario or could easily be adapted to it. Also, it was offered
the World Bank thepossibility to establish contact withany of the NAUTILOS partners
(especially the sensor developers) in case of interest, and sidaced the interest from
SubCTech to replicate NAUTILOS demonstration activities with the submersavigler for
nanoplastis and microplastis, if considered, in the scope of South and East Asia World
Bank activities
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BOOSTERITIATIVE

Maximising the impact of EBdzy RSR NXaSIFNOK Aa FyY2y3a GKS

investment in research and innovation, as too many discoveries and innovations remain on
the shelf after the end of a project. To help bridge the gap between the achieverhegsults

and their impact on the ground, the Booster initiative set out to increase the dissemination
and exploitation of research and innovation results through several differentdfedarge

services.

Booster is a collaborative & suppaetdtiven learning experience, for all market domains, that
provide free guidance for Efunded research results. It includes two core services:
dissemination support and gm-market services Eigure 54. It is a non-competitive
application and continuously open, with a structured approach that focuses also on adapting
to each project KERhe BOOSTER process for the NAUTILOS project started in January 2025
(Figure 5%. After an initial meeting (04/02/2025) to better undgand the process, the
application was submitted on 06/05/2025

1. Personalised Support via Single Point of Contact / Mentor
» 7 %4 Entry-Level Consultation
e L

|
Follow-Up Support
o~
2. D&E Building Blocks
» " Dissemination Support . Go-To-Market Support

|38 AR

3. D&E Add-Ons

X i . Intellectual Assets \. Coaching for Public + 1. Audio-Visual Support
£ Networking <. » Portfolio Analysis Management Speaking &

B¥OSTER 6
Figure54: Core services from BOOSTER presented during the Booster Info session (18/06/2025).

Beneficiary organisation
Organisation name Organisation PIC Project Contact person Contact person's email

CEIIA -CENTRO DE ENGENHARIA E DESENVOLVIMENTO (ASSOCIACAQ) 973080139 NAUTILOS Catarina Lemos catarina.lemos @celia .com

Figure55: NAUTILOS registration for BOOSTER services.

After approval, experts for the entry level consultation were assigned. Since then, three
actions took place to organize and structure NAUTILOS BOOSTER journey:

Online workshop / Conference callDate: 26/05/2025 | ® Meeting with the
Beneficiary

Online workshop / Conference callDate: 05/06/2025| 2" Meeting with the
Beneficiary The service roadmap was agreed upon

Online session Date: 18/06/2025 | Booster Info sessierBooster Info Session: free
guidance for Edunded research result
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NAUTILOS BOOSTER application will be a rpaltiner process with 3 KERIl KER results
were contacted for the BOOSTER opportunity, after the first meeting with the entry level
consultation experts. TOP 3 KER for NAUTILOS was decided based on their need for
additional exploitation support for the future geto-market strategy and partners
availability, and include 3 NAUTILOS partneviti{ the nonpermanent presence of other
relevant early adopters or commercial partners, as negded

CEiiA- MAANTA NAUTILGEhimal tagl A non-invasive towed marine animal (sharks
and mantas) tagging platform foneasuring behaviorand oceanic datéigure 56;
AQUATECAQUAscat Mk3 A highfrequency profiling sensor for sediment studies

and marine biologyHigure 56,
HCMR - Deep ocean radioactivitysensor | Underwater insitu gammaray

spectrometerfor the deep oceanKigure 56)

@ NnauTiLOS Deep ocean ¢ NnauTILOS
Anon-invasive towed marine - P in-si -
animalsharkaand antas) radioactivity et ot e
tagging platform for measuring ean.

behavioral and oceanic data. sensor

AQU A SC. at @ NnauTiLos
A high-frequency profiling
M k2 sensor for sediment studies
and marine biology.

ke
Vet 03 positvebuoyency)

Figure56: Leaflets from the three NAUTILOS KER to be involved in BOOSTER.

£ f 0KS -R2YUKSING IR 2W9 wé S A G K S Mill tcontin ther@maikihgdS S |
development and g@#o-market approach independently

The agreed BOOSTER service roadmap timeline is availabkbtai4. It is important to
highlight NAUTILOS partners commitment after the end of the project (30/06/2Q0Zmce
the action plan will start in October 2025-ollowing the conclusion of the currently expected
services, additional services such as networking may be added upon request.

Tablel4: BOOSTER service roadmap timeline for NAUTILOS KER selected.

BOOSTER SERVICES TIMELINE
2.3 G2M- Module A:Kickoff October 2025
2.3 G2M- Module B:Key exploitable results (KERS) & Uni October 2025
Value Proposition (UVP)
2.3 G2M- Module D:Business Plan November 2025
2.3 G2M- Module E:Access to other funding & December 2025/ January
entrepreneurship support 2026
3.5 Audio Visual Support November 2025

During BOOSTER services, NAUTILOS KERS are expected to have support on how to channel
products and teams to continue development from the final TRL stages in NAUTILOS up to
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TRL 9 and achieve effective market safgaong others, hisopportunity will give teams the
opportunity to:

discuss the unique value propositigore-defined in WP11, with BOOSTER experts;

validate or improve their business plan and exploitation strategy:dafined in
WP11, with BOOSTER experts;

Discuss future opportunities to continue and increase the impact already achieved in

GKS a02LIJS 2F b!'!'¢L[h{=Z ¥VOQI&Ea (KNPAHBEKS NIK:
Access to funding considered a priorityfpor example vigEIC Acceleratog funding

programme under Horizon Europe that offers support to stggs and SMEs that have

an innovative, game changing product, service or business model that could create

new markets or disrupt existing ones in Europe and even worldwide.
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XV. OPENACCESS INSTRUMENTATION ROA(MAER)

This section presents thfaal OIAR developmentghe finaldatabaseand the firstMicrosoft
Power BI prototypeof the Open Access Instrumentation Roadmap.

As previously stated, challenges associated with ocean monitoring lie not only in the
availability of instrumentation for effective data collection, mainly to monitor specific EOVSs,
but also in the sharing of these monitoring solutions among various stddtets. The
increasing complexity of technologies in the field of ocean observation has highlighted the
need for decisiorsupport tools that integrate scattered technical data in an accessible, clear,
and interactive manner. Also, in the domain of ocean nitaring instrumentation
information is often fragmented across various entities, hindering its strategic use by
researchers, companies, or policymakers. The NAUTILOS project, in the scope of WP11,
tackles this market gap: the lack of a database concegitdntralizes information on existing
instruments and their technical specifications to facilitate access to ocean monitoring
instrumentation.

Initial methodology was presented in Deliverable D11.2 Open Access Instrumentation
Roadmap.

OIAR- METHODOLOGY

D11.2 outlines NAUTILOS proposal for OIAR database development with -atequltiata
collection methodology so that a set of reliable and updated marine instrumentation data is
collected and shared. NAUTILOS OIAR +stigjti data collection methodologydtuded the
following actions:

- Online data collectionwas primarily conducted through official websites and online
catalogues of instrument developers, as well as event pages (e.g., exhibitions and
demo days)Attempts to use Al Tools to structure information proved ineffectivas
the tool did not compile sufficiently specific information for the intended technical
requirements

- Through aguestionnairedeveloped in the scope of WP11 (sharedirl.2) and sent
to stakeholders by-enail, to over 250 contacts including NAUTILOS partners and other
projects (eg. TechOceanS), but also shared in NAUTILOS and NAUTILOS partners social
media networksKigure57);

- Direct interaction with relevant stakeholderstaking place during NAUTILOS
brokerage events and other outreach opportunities, as detailed in D11.3. During these
events, brochuresHigure58) specifically designeloy WP10for the NAUTILOS Open
Access Instrumentation Roadmap (OIAR) were distribuféglite59). Additionally,
participating entities were invited to complete the form directly on a tablet, a method
that proved to be highly effective and well received.
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@ Antonio Novellino reposte

Nautilos - ¢
/ Rosuarch Sorilcd

NAUTILOS project is charting a 10-year Open
Access Marine Instrumentation Roadmap.
Please fill out the Instrumentation Roadmap
Questionnaire.

Your insights will help us gather cutting-edge
data from industry, universities, and research
centers.

’ NAUTILOS @NAUTILOS H2020 - Apr 12

7 Nautilos @UNOceant - Conference.
Three days presentin; itilos sensors and samplers and doing amazing
contacts to improve our instrumentation roadmap.
If you want to join our Open Access Marine Instrumentation roadmap, fulfil
this form
bit L7k

Know more: https://bit.ly/3SDXL7k

NAUTILOS - Open Access
Instrumentation...

docs.google.com « 1 min rea:

(&} u Qs il 87 na

Nautilos - Folios
% Research Services

NAUTILOS project is charting a 10-year Open Access Marine Instrumentation
Roadmap.

Please fill out the Instrumentation Roadmap Questionnaire.

Your insights will help us gather cutting-edge data from industry, universities, and
research centers. ee more

n

NAUTILOS - Open Access Instrumentation Roadmap
Questionnaire

ing the Future of Oceanography and
Marine Instrumentation with NAUTILOS

Join NAUTILOS ¢ pment of a
comprehensive 10-year Open Access
Marine Instrumentation Roadmap

/t /”af Yors/

Be pavt of the marine innovation
revolition

Help advonce ocean observation
technologies

Improve dota from marine observation for
sustainable moanagernent practices for
fisheries, oquaculture and marine resources

Enhaonce understanding on marine ecosystems,
blodiversity and habltat dynamics

Figure58: NAUTILOS OIAR brochure developed to be distributed during NAUTILOS brokerage events and other opportunities.
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