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Maritime Data Space

Value creation through data sharing



Fintraffic

The mission of Fintraffic is to
ensure safe, smooth and
environmentally friendly
mobility in Finland by road,
by rail, by sea and by air. We
help people and things get
where they are going,

safely, smoothly and with
care for the environment

Railway Traffic Air Navigation Services Road Traffic
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500,000 trains per year - Air traffic control services « Roads carry 90% of passenger .

82 million passengers per at 22 airports transport

year « 280,000 aircraft movements per in Finland *

Rail network 6,000 km year (190,000 at Helsinki- «  More than 120 million km

470 professionals Vantaa) driven in vehicles every day .
* 440 professionals * Road network 78,000 km *

* 90 professionals

We produce digital services and up-to-date open-source traffic data

for operators and end users in the transport ecosystem

Vessel Traffic Services

Shipping carries 90% of
exports and 80% of imports
30,000 visits by foreign vessels
per year

29 ports

100 professionals




Fintraffic VTS - what do we do

<

DIGITALIZATION OF MARITIME LOGISTICS

MARITIME SINGLE WINDOW

PORT AND COASTAL VTS OPERATIONS

eNAVIGATION SERVICES

o VTS Center

VTS Sensor coverage
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Sensor type

VHF radio base stations
Radars
AlS base stations

Cameras

DGPS reference stations

Sea level altimeter

Weather stations

Number of sensors




Slower at sea and faster in

« Over 90% of Finland's trade is conducted by sea

« Globally Shipping is undergoing a major change, and the pace is historically fast

« Regulatory and customer requirements for low-emission shipping are growing

« The shift to alternative fuels, though necessary, is challenged by their high cost and limited availability

* In Global Shipping, up to 50% - 80% of the ship's operating costs already come from bunker

* A Dbetter situational awareness, connectivity and the ability to optimize operations are the key to success

« Reduced logistics costs directly impact domestic product prices and are essential for maintaining a competitive edge
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Fintraffic as an enabler for
information sharing

Intelligent maritime vessel traffic service as part of the logistics chain

Promoting the safety of maritime traffic and the smoothness of maritime logistics by supporting digitalization and enabling the exchange of
information between different operators

Taking into account exchange of information between different modes of transport
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NEMO system implementation, which operates as a national Maritime Single Window (MSW) service

i

Fintraffic's Port Activity application functions as a digitalization platform for ports and as an end-user application for merchant vessel time
information (time information service) provided by Fintraffic global exports



Development of NEMO system
began through conceptualization

DEPARTURE ARRIVAL

Ship & goods Ship & goods
declaration declaration
formalities formalities

Concept story Data journey Ul proto Blueprint

A story set in the Tasks, rights A conceptual Summary of the

future about the and prototype of a concept story

- different stages of responsibilities possible future and data

-- a ship's port call, of actors in the user experience journey
-- — the benefit concept story,

achieved by utilization of

different actors data in the

and the value ecosystem

produced.
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Introduction

In 2030, maritime logistics will utilize ime information sharing
and process aummawm through digitalization. The seller Harding signs

Creating a port call

Havy, confirmed as the ship's agent at the Port of Helsinki,
opens the base for the port call created by Nemo, on which

a trade agreement with the buyer Aronen for raw materials for the the "",'}D'".ii‘l’:‘.’,’;’fﬂﬁ',&mﬂ?:ﬂﬁ target ETA.
paper industry. Harding makes a charter agreement with shipping about the i, previous ort calls liminay
company Nova's Eva that utilizes Just in Time Arrival. The data is infrmation out re carg.Trre are dangerous
exported to Nemo, which is a maritime traffic data platform. Aronen e e e o T ot pases

through Nemo directly to the port and the ship gets
permizsion to enter. It iz clear to Havu what iz expected of
him next. Havu confirms the establishment of & port call.

and Harding are able to follow the movements of the cargo from
Nemo. Nemo offers Eva useful dynamic fairway and port guidance t:
support route planning. The special conditions for winter navigation are
taken into account, because the ship is coming to the Port of Helsinki.

~ tormingth portof dangsrous goods

AcTions
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of trade

stip agent
- opans the automaticaly created port call template
confirms the creation o the port call.

ing company
* provides anetimateofh arget T for martme
nspor for e basis of th loading window of

- adds prolminary carg m the shiop
conact nra)tmmmnm ot Ganerow g
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Tracking of
freight movements
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Fairway and port
guidance with service

NEMO AS AN ENABLER

existng hist

Dynamic timeline

Havth s ager,olows he hip's dynaic timline,
which Nemo has created, e.g. through machine learning. It
ot she ralminay stege, e and ckor of e
visit as a combination of realized events and forecasts of

+ can be created 25 a data product

VESSEL SERVICE ORDERS

The shipping company Nov's Eva and the shigssgentFavu
an order maintenance, bunker and ship services for the
Ship through Noma. Tha vessel can add to the dynarmic
timaline periods of time when deliveries cannot be mads,
due 10 3 crew change.

KEY EVENTS

* Pty port call sages,tmes and oparators on
ymmic tmeline

- Saurin an schculin o veset srvices

acTions

* automaticaly creates a dynamic tmeline, combining

Finel daa o

s agent

- plan an orders sl seies

- monitors the dynarmic Gmeline, WHich shows preliminary
ot call stago, thnes an operaes

Finnih Bordor Guard
provides Information on such Inspections by the
authorttes of which scvance notications ae given

other o (0. port and port parators)
+ monitors the dynarnic timeline, which shows preiminary
port call stags, times and operators

oAt
ECOSVSTEM

NEMO AS AN ENABLER

operators, so that informat
m multple sources

Port shared
situational picture

A& the Port of Helsink, Sami examines all s rom a prt
shared situational picture, which allows the operators of
ihe port o plan okother the samices of sl and

depart

The port shired ituatonal cture consits of the
following informatior

+ port traffic information: pilotags
icebreaking, harbour master info

- Actiities of the port operator

+ Detailed information about the berths

tug services & port area

RECOMMENDED ARRIVAL TIME

Nemo recommends the optimal arival time for the ship,
which enables Just In Time Arrival. Based on this, in the

more effcient and benafit the environment.

Kev EVENTS

shared stuational picture for all the operators
ot st

acTions

Nomo
* automaticaly crestes o port shaed stuatonal pcur,
g the avalanity of lotage, owing, pot

{chbreking, rafe Suparors and erns and orecasts
of

« recomimends an optimal arval time

* comveys the confirmed time to the various operators
hrough the user ntaface.

~ examines the port shared ituational pcture

plans port entry and extt services
o he bl of e recommendation, proosesa et
arrvaltime to the vessel

Shipping company

~ doTines ship-specifc safe zones using port securty
cearance

portoperator
+ performs work planning and detarmines the

. tmesacacions o geods «mm (unsuun e

piiotage
* provides a possibe time estimate forthe stat of plotags

Fintrame/ranicom
« Fntaftc provdes -

sod travl time forecasting service
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NEMO AS AN ENABLER

Updating the smart
fairway and harbor
guidance

To s catain e, s offred vl pucic corvicn
fainway- rt guidancs, which utilzes the port’s shared

oot ioeare ety o ay nformationsenice

Conaiste o mformation about vessels moving o

fsirway and combines plsage aperational dau, w.zthr

ecasvay farmaton soaut e okt Por o Hlsnkl

KEY EVENTS

- Vessel-spaciic parsonalsed farway and port gudance.
with service

Nomo

- automaticaly optimises the ETA based on assessments

from different operators and the algorthm

o e St e
rovdes, for example, more detalied berth information

captain
* Makesus of sart vy and pot gudance wih
Service provdes an assessmant of the

ship agont
 tracks the cynamic timeline and the ETA optimisad on the
basis of the assessments from diferent operstors

port
T ipdtes the berth Information and the svallabity of
raffc supenvisors

Pllotage, towing and port lcebreaking and portoperator
tracks the dynamic timeline and upcates the nformation
rogarding is own scheduie

NEMO AS AN ENABLER

enabies vesseL-spaciic faway and port gudance

Updating preliminary
information and waste
management planning

“The import cargo i loaded onto the ship in Travemiind,
parturs notification information s updated to the
artia notfication inNemo. The ship's dynamic timeline
and the smart fainway and port guidance are updated with
et e mformeon The blores
information from Nemo as automatic notifications.

ipping company Nov’s Eva updates tlemo on the shigs

sagem; Nero provides instructions on
locatwaste panagarant practeet. T mformation fom
the waste advance notification is forwarded to Sami at the.
Port of Helsinki, who is able to plan its operations.

KEY EVENTS

- Advance information for pilotage
- Waste management planring and acvance waste.
notifization Information for the port

 Updating o the Information on the dynamic tmelne

acTions

+ automaticaly updates the crew Ust rom the notics of
departure of the previous port onto the notice of aral

 automaticaly updates the vesset’s movements as It
2pproaches the plot boarding postion

captain

 valdates the E7A to the plot boarding postion calculated
famiiarses themsebves with the pilotage plan

* provides actual Information on waste management needs.
nd ervironmental needs

otage

‘monitors the vessel as It approaches the pilot boarding.
position through the use of automati updates
provides nformation on when piotage s possible

o agont

- an o ancle e vesetsport cll in Travemande
“eves mission o e 3 Sincing plotage e
P accordance with e dea

.mmuen Nemo, ollows Plotage’s plan and the actual
itanance Information provided by the

- inkpats wastn mansgurant nec, emvronmentat
Peeas a1 thalr mansgement n he b
Shipping com

- plans and nnms e vesets waste managermenreeds
and envio
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NEMO AS AN ENABLER

Nemo updates th real-tm data of dferent aperators nto
2 shared siuational piture.

Sending a notification
of arrival

The hi's agensHav, recevesa porsonalized
o of missin portcall formatin based
rs before the 24-hour deadline
The agsnts confirmation o i tranapors of dangerous
go0ds s missing.

Havu validates the port call data collected in Nem.
Data sd lidation is ea ides
the user to filln the data according to obligations and

regulations. Its easy to send the arrival notification in time.

KEY EVENTS

* Userfrendly edting, valdation and sending of notices
of amval

AcTions

~Send a notifcaion of missing port cll nformation
* guides the user in completing the natification In
accordance with the oblgations and regulations

-l the misr normaton
omaticaly valicates the coliscted port cllnformation

NEMO AS AN ENABLER

mo guide

i e obgatons and reguitions

Port services

Export cargo is brought to the port befors the ship arrives.
ptain Andre confirms that Nemo is allowed to send &
binding pilotage request.

The fuel supplier, maintenance and wasts management
fallow theaival fthe i hrough e prt shared
situatona icture and optimze ther own operations s

o
e are 2loo mtarested i carge mformation

ety senedion

Suppliers can use Nemo as a communication channel,
where they inform the ship about the exact time and
estimated duration of &g bunkering or waste mansgement:

KEY EVENTS

 Bndngplotape et
S5l sevices montor e por shared suatioral.

AcTions

1 schedules the armval of export feight
SRR S
o the cargo e paper ro
O h casetes 5o tha hy e e 1o b i

maintenance srvices
- montor th Stuational picture and the
vessafs

« optimiss the timing ofther own operations
3 communication chanel

- generates a binding plotage request order e hours
before aring at the piltage boarding posiion

5 the binding plotage request ordor thros hours
before ariing at th plltage boarding posiion

ship agent
 has confimed the authorisstion for the sutomstic
plotage request order

NEMO AS AN ENABLER

Port traffic shared
situational picture

Apor affc shard ivatonal iture ncluding
information of pilotage, tug service, port icebreaking and
traffic suparisors, o which diffent actore can oo
the real-time workflow situstion and the preliminary
estimate formed by orders and can befter optimize their
own operations.

shows that

Ship requires a tug when arriving
e Port of HelakL Ner v dhance nformatin
ot th regrement wic the s agn,Havs,
can already ac}

KEY EVENTS

- Port trafc shared ituationa picture
need and orderng.

AcTions

ship agont
~ acknowledges the possible need for towing n advance
order

sary, can suggest ordering towing
. mumlms e S s pee i optimises
operatior

~ provides advance Information on the need fortowing

Tow ang

 monlors e port raflc shred tuatnat it and
optimises s own operato

Port operator, wecel maintanance corvicos, port and

trame cuper
- monitors the port traffc shared situational plcture and
optimises s own operatons.

oA
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NEMO AS AN ENABLER

Virtual Arrival and
change communications

Thecrane inthe por i broken,which increass he

unloading time of the previous ship.

information sboutthe adjested vl e, Viesoal Aral
and the waiting berth on the ship's dynamic timelin.

Fuel and maintenance suppliers and trucking companies
coming o th por il rece noifications about the
adjustments. The timeline shows who has seen the
nfomaion. This waythe sis agane, Hav,can ke
Sure that the information has been received. Suppliers
an come to the port at the corract time, which reduces
unnecessary work for them and optimizes resources.

KEY EVENTS.

- Virtual rrval.
* Tansparent change communications

AcTions

~ proposes 2 Requestad Time of Arval based on the
Cranged port operaton sehedls
 updates the port call nformation

Filotage
ket 1A provd t e casan
* remotaly pilts the vessel nt

Vallcates a new arival time proposal
 confrms the new ETA

Information sbout the broken crane to the
other operators through Nemo, as It delays the schedule
ofthe operations and the departure of the previous vessel

rort

+ reacts and optimiss the logstcs o the port area on the
12 of the changed ETA

- malntains the order of amval of the vessel

* moniors that all the necessay pares are aware of e
nged stuatior

tercpastas (. ol port obresing,
cupeicrs, vooal maim rvices)
e port trafi shared siaiona, pctrefor thlc
" Cranged assenal ioradon

oaTA
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NEMO AS AN ENABLER

Arrival at the port
of Helsinki

The ship's agent, Havu, has confirmad to Nemo that the ATA
can come directly from the automoring system. Havu has
pre-camplaed tn Custome declrations that Nem sands
automatically in the middls of the night based on ATA.
Captain A gives Nomo a Notico of Featiness, avscan
Confim it Later and Nemo will pass the

KEY EVENTS

atic ATA eporting
« Noticeof Readiness.

acTions

Port
- Automooring generates ATA

e Tt Spendsas Confkmsthe AT through
volce control

shp agent

- has confirmed the utsation f automooring ATA data

- has ascartained the sultabilty o the ATA detarmired
wd

o the gt n el o th commercl
- acknawiades the NOR status

contract of affreghtment n ts wording

forwaring to Customs on the basis of the
Aottt

otices f reaciness for unloading o the partes
o the snoping Conract o aftelghiment; the seler o
he cargo and shipping company.

customs
recaives the equired notificaions

captamn
- marks the NOR status

NEMO AS AN ENABLER

Nermo enables the automation of functions, which makes It
» example, to send pre-compieted Information In

Cargo flow
optimization

Operators utilize the port's shared situational picture and
ihe shiysdynamic timaine o optimzs port it unctions.
sperator canschedul cargo hanling based on
the i optmal departur tim ors
et St of e sporaton on o s e,
and benefit from the information being pass:
This speeds upth procedures affectin the sips
departure, which shortens turnaround times and tharsby
incrases rosuctuiy

Aronen, the buyer of the cargo, receives notifications that
o mpored cago has arived at the destinationport s
untoaded frm th ship and ansperted anvard

KEY EVENTS
- Optmising ort cals troughthe use of shamd
Taing o o

AcTions

operator
- stars loading aftr having recened a loadig permit
« uses the cargo plan and loading Instructions

* pdaes e ormation 1 0 rgrssfte o

 Gpimies s o perstons fo a prved shared
st

ip agent

- makes use of the pot shared situtional picture to
monito the progress of the port call and o ogtimise.
e chain

 uses the unloading repor for making the cargo manitest

+ make use of the pot raffc shared situational pcure to
optimise the port cll chain
- optimise their own operation for an Improved shared
st
s the buyer of the Import cargo a notfication of the

status o the cargo, 2. go0ds In pot’, “laded aboar.
the vesser, “on sea voyage”

Buyer and soter
- Facanes 2 notificaion o the cargo having been unloaded
and being on 13 way to the deliery point

ctome
- uses the unloading report for moritoring.

NEMO AS AN ENABLER
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Integrations
with authorities

The systams of the authorities are integrated into Nem:

The ship receives information about official inspections
already conducted as well as upcoming official inspections,
which are announced in advance.

The toll payment process has been automated and

formation
and she scaus of ducison ar dlsplayed in Nema. Customs
confirms the decisions proposed by Nemo.

The ship's record of garbage discharges is in Nem:
Whero Traficom can Cheek i f nacessary.Tra waste service
company esues  waste recapt slectiolcly. Bsed o

he ahipping company retains the acauired Green
Valus cortiheate.

KEY EVENTS

s tgarding pactons by the sshors
Ekw\:mmwmmimm‘mmm oot
acTions

e Gt o pse epacion e st

[ —
e o sctroc st eclp fothe wasts et on board

T ecasaey, ehacs e record of groses dichees nformaton

Mo ees s gsens
- Nermproies  calattrforte ahance ssesemart of

‘ipingcompany
ST ot e gt
G e on
e arme rogyes ofthe processand th reed frary.

compiance wih e

Captanvsset crow
Compretmanios the sutomaticaly corpiated e of tage
scnages

- montas s dstes ofpossbi ectiors by th sutortes

s s
ontas e deesofpossl rpections by theautarts

©pertor the ncessay o spact
- oy camnncstors, (wmumm s e

ot e decirs propesed by o
* communicates drectly with the shp' e egarang any
- can acces l e racessary nformation ncne plce

oaTA
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B T —
pertorms preliminary

Optimized
departure time

The activiios of pilotage, tug senice,port icebreaking and
perviorsar described i the port rafl shared

ure. The ship's dynamic timeline h
information about the completion of oading and the time

“The ship wants to leave as early as possible so that it can
g0 more slowly later, banefitting the enviranment and
saving costs.

KEY EVENTS

+ Optimized departure time.
 Updating the dynamic tmeline with departure estimates.

AcTions

- updates the port traffc shared situational picture
* updates the vessel’s dynamic timeline
Plotage, owing port abmain, e supaieors
 follow the snspshot
 optimise et own cperations
Captainieip sgert
asmsses e tne equred o prear fordeparture afr
loading s compl

NEMO AS AN ENABLER

™

pshot and informatin transfer made possible by Nemo help
e optimal tim

Utilization of

data products

Ao daparure, amo compiles  Satament of Facts data
roducedrecay from the syser 1o whih comments can

be added before approval and signing.

Reports and statistics can be created automatically from
Nemo's data, e.g. related to the key performance indicators.

receives high-quality, corract and matior
e of e chocking and corecton raeor can
Tocus an producng da products for Statites Finand
and further to Eurostat

KV EVENTS
- Nemo's data to the shippin trafc statistcs

~ Making use of th Information in Nemo In the form of
ucts for the needs of opr

AcTions
Shipping

company
- aads notes and specifcations manually I n
* e e S o s par, herey acepig e

Information thr

- Tcees Ifarmation it 15 own yste through an
interface

 monfors at e vessl s rmaned Wi the U of

the Gree
ke te avallabl keyfighr reports diectyfrom the it
entered Into Nemo for s own commercial need

- slgns the SOF o s par, thereby acceptr
Information therein

. scds notes snd specifications manually
ing the

ncomemo
mo processes 2 data product rom the collected port
calinformation
- Nemo comenientl provides the necessary informatio,
for example, for port invoicig
- The martime transport statistics et high-qualry,
accurate and relable nformation

captain
*  necessary, acds notes and speciicaions manually

Port operator
F necaseary, scds notes on the progress ofthe oading.
operation

8 ramms fematenon e rum of s rrs
from Nemo 52 3 asts forport ees

Al oporators
 can also make use of the key flgure reports for thelr own
operations

oaa
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NEMO AS AN ENABLER

the effotie:

Oxspat by

Increasing productivity

Thanks to Nemo, manual update and extra backup work
has been reduced. The information is availabls in real time,
0 operations have been optimized and exceptional

sficient and ncrased th producty of th
arganizations oparating &

KEY EVENTS

able eal-tme data slow for the ogtimisation
" Sopraions

AcTions

ship agont

s time to focus and et thlr customers and to vist
e vessels

 remembers Nems developrment workshop thanks to a
Calendar reminder

* monitors the Vit statitis, which show a sgnificant
Increase In the number of veseels and n the number of
processed ovr the tas ten v

Al operators
are able o optimise ther own operations based on
e cata

e
improve the common e

oara
EcosvsTEM

NEMO AS AN ENABLER

work more effictent for



Data space for marine traffic and logistics data

Value-added services for land

Schedules

and o
ns

Service needs

cargo manifest

Open Traffic data
ETD/ETA estimation service

FINTRAFFIC

DATASPACE

data

Service and
data providers

“ Fintraffic

Ship port control
Ship mooring, unmooring and hauling services
Pilot order
Tug order
Harbor icebreaking
Information on restrictions on port assistance

METOC and port information
Weather data: Water level, Wind data
Pier information: minimum length and draft
Preliminary information on the port: situation and
schedule of berths, moorings
Winter shipping materials (ice charts, etc.)

Crew related services
Crew transportation
Crew changes (customs)
Crew accommodation services
Catering orders
Health testing and COVID testing
Making a maritime health declaration
Comprehensive crew lists for authorities (PTR)
FAL Supplementing passenger and crew
information with shipping company information

Passenger related services
Passenger transport
Subscription for assisted passenger (disabled)
assistance service
Health testing and COVID testing

Ship operation services
Maintenance - related services
Sanitation inspection order
Ship security services, eg law
enforcement
Orders for various inspections
Up-to-date ship depth information
Icebreaking assistance plans
Billing services for paid services
Various reporting services (waste, security
screening)
Preliminary inquiries and instructions /
restrictions for VA cargoes
Receipt of dangerous goods
Time of service deliveries
Time information services for various
events: VTS area, pilot station, pier, etc.
Announcements of registration numbers of
future cars

Commodities and waste
Water sales
Waste collection or receipt
Bunker order
Shore power

Transmission of ship and

cargo information to port

operators
Desired lead time window related
to ship deliveries
Continuous transmission of real-
time vessel time data (intelligent
EEA times)
Port-specific ISPS formalities:
driving licenses, security
regulations, route signs, port maps
Transmission of unloading time
information to all ro-ro units
(currently only for trailers)
Ro-ro traffic: a standard database
for ship traffic for professional
traffic
From land to sea: land
consignment note (eFTI) linked to
the cargo unit in question
Messaging service between the
land freight side and the shipping
companies
Port billing information - freight
charge discounts, congestion
charges, etc. information needs
Comprehensive (more accurate)
cargo, ie cargo manifest
information for Customs

logistics operators
Real-time scheduling information related
to the arrival of the vessel for land
transport operators
Traffic light rhythm and traffic control
solutions
Maps and routes of the port area
compiled for land transport operators
Preliminary information on traffic
disruptions and estimated additional
time, eg by SMS message
Route guidance optimized for conditions
for freight traffic
Land cargo tracking data to port: time of
arrival of cargo or unloading equipment
at port.
Cargo tracking solution in port: the time

General information services

and functionalities
Interfaces to historical data
Communication services between actors
Alarm function related to NEMO data
Age of assessment data and providing
authority
Wolt-like service for goods obtained from
outside the port
Automation of bus charges



Maritime Data Space

Data Space
operator

Just-in-Time arrivals

Optimizing the arrival
and departure times in
port visits based on
predictive analysis.

Virtual port arrival

Agree vessel line-up
and schedule port
arrivals through data-
focused collaboration
and information
sharing among
stakeholders.

Business case: Reduce time at port
Optimise fuel consumption

gaia-x’

=

SIILI.

Data space
Partner

> @ ESL Shipping

Shipping company

&

YARA

Cargo owner

osunds Hamn AB

Port




The four technology pillars of a
dataspace

Dataspace
= A dataspace is a = Dataspaces are R
way for built on identity, Maintain _all
organizations to truest, policy Control L., T MII-'.FHT!}!tl-ﬁf!'
securely share and .
with other interoperability

participants

Each participant decides
under what policies data
is shared

Each participant
remains in control of
their infrastructure

Each participant
remains in control of
their identity

Each participant
decides who to trust




Data Space
Basic Flow

Usage
Policies
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Data

Data sharing in a

Data Space

Data exchange and data processing along the data
value chain

Usage
Policies
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Data
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SOFTWARE /
SERVICE
PROVIDER

GOVERNANCE

Data Owner

Data Provider

Data Consumer

Data User

App Provider

Broker Service Provider

Clearing House

Identity Provider

App Store Provider

Vocabulary Provider

Service Provider

Software Provider

Certification Body

Evaluation Facilities

Legal entity or natural person creating data and/or executing control over it.

Data Provider makes data available for being exchanged between a Data Owner and a Data Consumer. Data Provider is in most cases identical with the
Data Owner, but not necessarily.

A participant that receives data from a Data Provider, in the form of a Data Product. The data is used for query, analysis, reporting or any other data processing.

Similar to the Data Owner being the legal entity that has the legal control over its data, the Data User is the legal entity that has the legal right to use the
data of a Data Owner as specified by the usage policy. In most cases, the Data User is identical with the Data Consumer.

App Providers develop Data Apps to be used in the Data Spaces. To be deployable, a Data App has to be compliant with the system architecture

Stores and manages information about the data sources available in the Data Spaces (metadata repository)

Provides clearing and settlement services for all financial and data exchange transactions. Clearing activities are separated from broker services, since
these activities are technically different from maintaining a metadata repository

Service to create, maintain, manage, monitor, and validate identity information of and for participants in the Data Spaces. This is imperative for secure
operation of the Data Spaces and to avoid unauthorized access to data.

The App Store provides Data Apps. These are applications that can be deployed inside the Connector, the core technical component required for a
participant to join the Data Spaces. Data Apps facilitate data processing workflows.

Manages and offers vocabularies (i.e., ontologies, reference data models) that can be used to annotate and describe datasets

If a participant does not deploy the technical infrastructure required for participation in the Data Spaces itself, it may transfer the data to be made
available to a Service Provider hosting the required infrastructure for other organizations

Provides software for implementing the functionality required by the Data Spaces. Unlike Data Apps, software is not provided by the App Store, but
delivered over the Software Providers’ usual distribution channels

The Certification Body, together with selected Evaluation Facilities, is in charge of the certification of the participants and the core technical components in the Data Spaces.
These Governance Bodies make sure that only compliant organizations are granted access to the trusted business ecosystem. In this process, the Certification Body supervises
the actions and decisions of the Evaluation Facilities.




One Size does nOt fit aII Control Plane and Data Plane

= The EDC Connector is divided into two subsystems, a control » Utilize Data Plane technology that best meets the requirements
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Value potential

Cargo Owner Shipping Company Port
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What is valuable?

Maritime Logistics value chain currently compensates
individual parties for inefficiencies resulting in costs and
CO2 emissions that could be avoided with more accurate

value chain wide scheduling capabilities. Maritime Data Datarinspired More accurate scheduling Value inspired
Space could act as an overall “benefit broker” using its
data capabilities to optimize overall costs and emissions

across the different stakeholders.




Maritime Value Creation
How value is created?
Understanding the value drivers that . . .
drive shareholder value creation. e e SRy

What can you do?
What are the levers that are
availableto you to posively impact
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- . Cha nge What ‘fﬂu dﬂ'! Innovate Mew Data-Enabled Services
Use the available Data enablers to | SPHMe Revenue Across tha Value Chain
change what you do?
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ill help drive multiple

Ciencies.

Do what yﬂu do. but Optimize Port Operations Reduce Unplanned Downtime
1
bEtlE' r|' Cptimize Voyage Speed Increass Cwerall Asset Utilization Rates

1 Oiptimize Sai FSail-O irnin;
Use the available Data enablers to Sptimize Sail-In/Ssil-Out Timing

do what you already do, but better. ; ross the Improve Amival / Departure Accuracy
’ value chain helping increase volume.
Reduce CO2Z Emissions nproved accuracy will help drive
cross the
maritime lo ics value

Cwerall Positive Sustainability Impact
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No Tank Space
Until 1200/18th!

Virtual Arrival

1000415

Speed Reduction Instruction
. . A FTiva i |

Actual Arrival 1100/18M

How much
bunker saved?

rtual Arrival”™ 1300/1




Virtual Arrival as a Method to Cut

Down Bunker Consumption

Bunker consumption with and without Virtual Arrival based on last 5 legs utilizing VA

Without VA With VA Difference



What next ?
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