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OTSINGU VOTMESONAD

Marine Living Resources
® Fish farms

® Fisheries

® Sustainable aquaculture

® Marine biotechnology

¢ Aquaculture systems

® Fisheries management

¢ Integrated multi-trophic
aquaculture

Bycatch reduction

Marine biomass valorization
Algae cultivation

Ocean pollution management
Seafood processing

Fish stock assessment
Selective breeding aquaculture
Fishmeal altematives
Sustainable seafood

Marine Renewable Energy
Offshore energy

Blue renewable energy
Offshore wind turbines

Floating wind platforms

Wave energy converters
Underwater infrastructure

Tidal stream generators
offshore thermal energy
Offshore hydrogen electrolysis
Power-to-X offshore

Hybrid marine energy systems
Digital twin wind farms
Predictive maintenance offshore
Smart grid integration offshore
Multi-use offshore platforms
Energy storage offshore

Maritime Transport
Container shipping

Green maritime shipping
LNG bunkering
Autonomous vessels
Autonomous navigation
systems

Ship routing optimization
Ballast water management
Green shipping corridors
Vessel traffic services
Ship emissions monitoring
Arctic shipping routes
Short-sea shipping

Digital shipping platforms
Maritime cybersecurity
Ship fuel efficiency
Decarbonized shipping

Port Activities

® Port automation

® Port digitalization

® Shore power systems

® Cargo handling automation
® Port logistics optimization
® Smart port technologies

® Cold chain logistics

® Port energy efficiency

® Port dredging operations

® Port resilience planning

® Port waste management

® Port digital twins

® Port emissions monitoring

® Port security systems

® Port-based hydrogen hubs
® Port multimodal integration

Coastal Tourism

Cruise tourism

Coastal resilience

Beach resort development
Coastal ecotourism

Marine recreational boating
Diving tourism

Coastal heritage tourism
Blue flag beaches
Sustainable coastal tourism
Cruise port infrastructure
Marine wildlife tourism
Coastal destination branding
Coastal tourismresilience
Cruise ship emissions
Coastal tourism digital platforms
Underwater heritage tourism

Shipbuilding and Repair

® Modular ship design

¢ Advanced shipbuilding materials
® Digitalization and Automation of
ships

zero-emission ship

Altemative fuels in shipbuilding
Hybrid propulsion systems

Ship retrofitting technologies
Hull coating innovations

Ship hull optimization

Ship recycling techniques

Digital shipyard technologies
Additive manufacturing in
shipbuilding

Ship structural health monitoring
Al-aided ship design

Ship noise reduction

Ship lifecycle assessment

Marine Non-Living
Resources

Marine rear earth minerals
Offshore drilling

Subsea mining

Gas hydrate extraction
Marine geophysics
Seabed mineral nodules
Offshore oil platforms
Subsea pipeline
engineering

Salt evaporation ponds
Marine seismic surveys
Deep-sea dredging
Offshore decommissioning
Subsea well intervention
Marine georesources
Offshore exploration rigs
Subsea production

systems
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ULDINE TREND SEKTORITE LOIKES 2000-2024
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RIIKIDE AKTIIVSUS SINIMAJANDUSE SEKTORITES
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SUHTELINE AKTIIVSUS BE SEKTORITES
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TEHNOLOOGILISTE VAJADUSTE JA
VALMISOLEKUTE KAARDISTUS? 2025+

s Tehnoloogiad BE sektorite
|Gikes:
* Marine Renewable Energy
» Maritime Transport
» Coastal Tourism
» Port Activities
Shipbuilding and Repair
* Marine Living Resources
* Marine Non-Living Resources

X/

% Ca 50+tehnoloogiat

+* 5 hindamiskriteeriumit

Local
ID [Technology Technology Necessity | Infrastructure |Environm.|Feasibility | Innovation
Group for region | Compatibility Benefit | in Region | Ecosystem
Readiness
1 Renewable energy
1 Offshore Wind: robotics Autonomous
systems
2 Offshore Wind: digital Digital tools and
tools, models models
3 Offshore wind: multiuse Synergetic use of
technologies
4 Offshore wind: energy Alternative energy
storage & storage
g Offshore wind: Power-to-X | Alternative energy
at sea (hydrogen uptake) & storage
5 Wave energy transformers | Alternative energy
& storage
8 Offshore wind: production FRELLHIET
technology and materials technolqu &
materials
9
10 Heat pumps - seawater Alternative energy
thermal energy use & storage
2 Maritime transport
1 Robotics:-inspection-and- Autonomous
intenance-autonomous systems
2 Decarbonization: Alternative energy
alternative fuels & storage
3 Decarbonization: carbon Alternative energy
capture on-board & storage
4 Digitalization: remote Digital tools and
lguidance and green models
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Tehnoloogiate
gruppeerimine

Offshore Wind: robotics

Offshore Wind: diaital fools models
Offshore wind: multiuse

Offshore wind* enerav storace

Renewable energy (fichore wind: Power-to-X at sea (hydrogen uptake)

41.08 Rinathanal 1iea in marina tranenart and nart acfivifies
Offchnre wind: nraduction technoloqy and materials
Nana Technalnnies for H2 evetems
Heat numns - seawater thermal enerav nse

- inspection and maintenance autonomous vessels
on® alternative fuels
acarhonization: carhon cantire on-hoard
italization” remote avidance and areen comidors
initalization: use of Ria Data marine information networks (surveillance)
Vovaae onfimization .Inst-in-time arrival
B 0jl.spill Risk Assessment and Response planning

4.38

Digitalization: tse of Al and IaT

Diaitalization® dinital twins nort aitomation

Decarhonizafion: electrification/shore nower

Robotics: autonomous oil spill collection litter manage

Robofics: Port automation

Robotics: Search and Resciie Onerations

Rohofics: Autonomous undenwater vehicles

L ow-trophic acuaculture: mussel cultivation

macrnalnae cultivation

nhntnhinreactare

-trophic aquaculture (IMTA)

Rlue hintachnalnav: Machanical hlanding sedimentation and centrifugation
Rliie hintachnoalaay: Whole-hiomass micronization

Rl hintechnolnav: Enzymatic hydrolysis and citric-acid treatment

R i Extrantinn f)gFE) with CO,

Maritime transport
35.40

Port Activities
36.63

hintanhnnlnmr S

Marine living resources 12 hintachnalany- Tvanhication (Fraara-Dnin
68 28 — Low-tranhic acuaculhire: Diaital modelling tools
- Diaitalization® nee of InT far I TAfarms
lizatinn® forecaste and tanls for fisheries
italization: use of Rin Data for environmental management
nhntics® remnte environmental nheervatinne
Smart Buoy Networks for Real-Time Marine Monitoring
B cafaty caniirity and dial-iiee fachnolnnies
i i - new linhtwainht mqtena|5
o e i
ol e et microchips
decinn and lifarwrle
- altarnative fuels

Shipbuilding and?:'epalr - 2N nrintina

ino
7.23 Rohotice: autonomats vessels

- nection and maintenance
ion air hihrication =Vstems
Coastal Tourism - =
15.76 IESSSE p— ounsm imnact infrastructure,
= Extraction ofmre earth minerals from seabed deposits )
Marine non-living resources — 2.50

2.50
Made at SankeyMATIC.com

< Ulevaate saamiseks jagasime tehnoloogiad
jagatud 7 tehnoloogilisse gruppi

Digital tools and (data-driven) models
Renewable energy / 12

8
I Alternative energy & storage
9

Maritime transport

8

utonomous systems

'i

/

Port Activities
8

>

Productlon technology & materials

8

I Synergetic use of technologies

4

\ IOT & Automation

\ Low- trophic aquaculture
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HINDAMISMAATRIKS

Tocal

VAJALIKKUS TEOSTATAVUS
& VALMISOLEK

BLUEECONOMY | TECHNOLOGY | Mecessityfor | Enviroamentl | Feasibitityin | Infrastructure [ samoration
[ egion jon | Compatibitty | Ecasystem
[N PR— T 4.30 450 3.00 3.60
[— 456 422 422 356 356
e - 480 440 430 344 3.30
el o T 4.40 3.80 256 3.10
wommemay | 0T | g7 3.89 256 178 2.67
e | o™ | a0 | w0 | a0 | 260 | 2e0
[l B 4.00 313 213 a.25
e (it PP 3.67 338 289 311
350 3.75 213 238 263
425 353 338 a29 3.14
Maritime
transport
J— w87 288 425 338 850 [remmassems
Hammevnsoe - 489 a8 388 238 250
samarmgan | AT | g g9 3.50 288 2.71 3.25
JP— 438 3.88 386 329 414
— a2s EEZY 188 388 288
456 4.56 444 3.67 367
sxsnarmmon | Dmdieroses | 4:38 4.00 457 .88 4.00
438 488 425 363 413
- 4.63 113 a7s 435 4.00
[— an 4.22 467 441 3.56
panaceie | et 475 475 425 3.00 2.88
[T pe— a3 438 338 363
(ST, [P 483 4.00 453 3.86 361
Porthcsivs 475 .88 413 a7s 3.25
[— 4.50 375 413 338 3.13
[ 463 475 438 a7s 4.00
Marine living
resources
4.67 467 3.67 4.00 so0 |7
. i .00 4.00 267 a00 2.00
[P —— 333 3.00 267 3.00 3.00
4.00 4.50 3.00 350 2.00
N . .50 3.50 300 3.00 3.00

LocalInnovation
BLUEECONOMY | TECHNOLOGY | Necessityfor | Environm. | Feasibilityin | Infrastructure | " (00 = Necessity/ |Env.benefitinno| _
SECTOR GROUP region Benefit Region Compatibility Ve Innov.Ecosys v.Ecosys 8y
Readiness
Renewable
energy
Renewableenergy |  AUtenomous 4.80 4.30 450 3.00 3.60 133 1.19 Offshare Wind: robatics
systems
Renewable energy |2 00l and (data 456 422 422 3.56 3.56 1.28 1.19 Offshore Wind: digitaltools,
driven) models models
Renewableenergy | merEeticuseof 4.80 4.40 4.30 3.44 3.30 1.45 1.33 Offshore wind: multiuse
technologies
Renewable energy |~ CatVe Enegy & 4.90 4.40 3.80 2.56 3.10 1.58 1.42 Offshore wind: energy
storage storage
Renewable energy | Aemative energy & 3.67 3.89 256 178 267 138 1.46 Gtfshorewind: Power-1o-X
storage at sea (hydrogen uptake)
Renewable energy Altemastl:rea:r;ergy & 3.50 4.00 260 260 2.30 1.52 1.74 Wave energy transformers
Renewable energy | Aemative energy & 2.88 4.00 3.13 213 3.25 0.88 1.23 Bioethsnol uss in marine
storage transport and port activities
Production i )
Renewable energy technology & 422 3.67 333 2.89 311 1.36 1.18 Offshore wind: production
technology and materials
materials
Renewable energy | MEMatve eneigy & 350 375 213 238 263 1.33 1.43 Nano Technologies for H2
storage systems
Renewable energy | A\EMatve energy & 425 3.63 3.38 3.29 3.14 1.35 115 Heat pumps - seawater
storage thermal energy use
Maritime
transport
Autonomous Robatics: inspection and
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TEHNOLOOGIAD: VAJADUS JA VALMISOLEK

SEKTOR VAJADUS VALMISOLEK
Renewable energy IOT & Automation Digital tools and (data-driven) models
4.69 4.68 4 3.65

Korge vajadus + madal valmisolek = arendada, koostood teha vai sisse osta
Maritime transport e | ow-frophic aquaculture

336 . Alternative energy & storage
« Autonomous systems s
Port Activities
6.07

Kdrge vajadus + keskmine valmisolek = rakendamine ja tootestamine
» Digital tools
* loT & Automation

Marine living resources // Alternative energy & storage Q] —= Alternative energy & storage
8.07 I 4.32 NEE D 2.97
JER
|
Synergetic use of technologies e ; Production technology & materials
Shipbuilding and repair 4.05 \ 2.92
4.57 ;
Production technology & materials R Low- trophic aquaculture
3.77 2.59
Coastal Tourism

3.21

Marine non-livig resources
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TEHNOLOOGIAD: SUUR VAJADUS

CRITERIA1

Necessity for
region

MARINE LIVING RESOURCES MARITIME TRANSPORT PORT ACTIVITIES
'é?gﬂ:dogy Technology Name Score Eg::mon Technology Name Score '(I';(:g::ology Technology Name Score

Smart Buoy Networks for
Real-Time Marine
Monitoring

Decarbonization:
alternative fuels

Decarbonization:
electrification/shore
power

Low-trophic aquaculture:
mussel cultivation

Digitalization: forecasts
and tools for fisheries

Robotics: inspection
and maintenance
autonomous vessels

Robotics: Search and
Rescue Operations

Blue biotechnology for
valorisation of blue
biomass

Green Corridors

Digitalization: use of Al
and loT

Digitalization: remote
guidance and green
corridors

Robotics: autonomous
oil spill collection, litter
manage

Low-trophic aquaculture:
Digital modelling tools

Voyage optimization,
Just-in-time arrival

Robotics: Port
automation
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TEHNOLOOGIAD: SUUR VAJADUS cAITERA
Necessity for
region
RENEWABLE ENERGY SHIPBUILDING AND REPAIR COASTAL TOURISM
Groun 8¥ | Technology Name Score | [ gronno'°9Y | Technology Name | Score | | £oin?°9Y | Technology Name | Score

Offshore wind: energy
storage

Offshore Wind: robotics

Shipbuilding:
alternative fuels

Digitalization: use of Al
for apps and platforms

Offshore wind: multiuse

Robotics: inspection
and maintenance

Coastal Tourism: green
marinas

Offshore Wind: digital
tools, models

Automation, robotics,
autonomous vessels

Sustainable marine
tourism (eco-labels,
low-impact
infrastructure)

Heat pumps - seawater
thermal energy use

Lightweight materials

Coastal Tourism:
underwater heritage
tourism

Al for ship design and
lifecycle

Digitalization: use of Al
for apps and platforms
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TEHNOLOOGIAD: NORK VALMISOLEK GRITERIAS
Necessity/
Innov.Ecosys
MARINE LIVING RESOURCES MARITIME TRANSPORT PORT ACTIVITIES
'(I';t:g::ology Technology Name el '(I:gﬂ:ology Technology Name Score Z‘Tg::ology Technology Name Score

Integrated multi-trophic
aquaculture (IMTA)

Decarbonization:
alternative fuels

Decarbonization:
electrification/shore
power

Low-trophic aquaculture:

macroalgae cultivation

Robotics: inspection
and maintenance
autonomous vessels

Robotics: Search and
Rescue Operations

Digitalization: use of loT
for LTA farms

Green Corridors

Robotics: Autonomous
underwater vehicles

Robotics: remote
environmental
observations

Decarbonization:
carbon capture on-
board

Robotics: autonomous
oil spill collection, litter
manage

Low-trophic aquaculture:

mussel cultivation

Digitalization: use of
Big Data, marine
information networks

Robotics: Port
automation
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CRITERIA6

TEHNOLOOGIAD: NORK VALMISOLEK

Necessity/
Innov.Ecosys

RENEWABLE ENERGY SHIPBUILDING AND REPAIR COASTAL TOURISM
Technology Technology Technology Technol N
Group Technology Name Score S Technology Name Score S echnology Name Score
Alternative Decarbonization:
Offshore wind: energy Al for ship design and energy & electrification/shore 1.65
storage lifecycle storage power
Autonomous | Robotics: Search and 146
Wave energy Shipbuilding: systems Rescue Operations :
alternative fuels
transformers Autonomous | Robotics: Autonomous
. 144
systems underwater vehicles
. . Robotics: inspection .
Offshore wind: multiuse : Robotics: autonomous
and maintenance Autonomous | oil spill collection, litter 1.28
systems manage
Offshore wind: Power-to- Hull optimization, air
X at hyd ’ )
u ?as,:)a( yerogen lubrication systems I0T & Robotics: Port 1.28
P Automation | automation
Offshore wind: production Shipbuilding: new
technology and materials lightweight materials
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