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Immutability

Distributed Consensus

Record Keeping
Trustless
e
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Value Transfer




Public Vs Permissioned Blockchains

- Public Blockchain Permissioned Blockchain

Open read/write Permissioned read and/or write
Speed Slower Faster
Security Proof of Work Pre-approved participants
Proof of Stake

Other consensus mechanisms

Identity Anonymous Known identities
Pseudonymous




Smart Contracts

1 4a 4b
Contract Terms 3 Value Transfer > Settlement
Shared, Replicated Ledger Shared, Replicated Ledger

Event(s)
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Start

looking for

a ship /
cargo

CONNECT

Charterer

Broker

Market

Broker

Ship-owner

Needs a ship

Needs cargo

E-mails the

\ 4
Broker spreads

the message
in the market

through email
or messenger

Remains open in
market till a match
is made through a

chain of brokers

details to the
broker

apps.

v
E-mails the ]
details to the
broker J
[Broker spreads\
the message in
the market
through email
or messenger
\ apps. )
Broker passes
the information
back
Charterer
reviews and

confirms.

Broker passes

-—

back

the information }

Owner

reviews and
confirms




Connected,

start
negotiation

NEGOTIATE

Terminals

Ship-Owner Brokers charterer
Offers a rate for hire
and demurrage L
Offers terms and
conditions
|
* N\
Review T&C; agree or
negotiate )

[

v

Multiple communication on email and phone happens
during negotiation till both parties agree on hire, demurrage
and Charter Party wordings (T&C)

J

Vessel on-sub starts
proceeding to the

Charterer puts the
vessel On-Sub-and

forwards the details
to terminals for
approval.

- J

load-port in most
cases.

l

Owners confirm the

-
Charterers confirm

vessel is “on-hire”,
sign the CP J

Terminals give a
go-ahead for
the vessel.

the vessel is “on-hire”

and CP is signed
\_

The deal is cancelled if the

terminal rejects the vessel

for whatever reason at this
stage.




Cargo

discharged

CALCULATE
(hire,
demurrage)

Ship-owner Ops

Ship-owner
Accounts

Brokers

Charterer
Accounts

Charterer Ops

" Cargo discharging |
completed
A 4

\ v

( Chartering desk )
collects all
timings from the
\ Master )
A 4

[ Calculate hire and )
demurrage based
. ontheCPT&C )

[ Preparean

invoice and
passes it on
to the

é Recieve invoice A

and passes it to

charterers,
keeping
brokers in

Receive funds ]47

\ copy. /

the Ops team
. forapproval )

/" Charterers
collect SoF from
agents and
other cargo
documents from

\_ the Master /
y

/" Calculate hire )
and demurrage
based on the CP

\_ T&C )

y
/ Receive invoice,\

confirm with
own
calculations.

( Process )
payment

Confirm there is
no ambiguity

\_and no dispute. /
\ 4

>

/ In case of any \

ambiguity,
recalculate,
investigate and
negotiate with the
ship-owners till

the time it is
resolved.

" Approve )

payment for hire
OR hire+

\ demurrage

through the

. bank )
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Role

® Broker
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2. What is the longest (or slowest) this has taken (in days)?
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3. What is the most common duration (in days)?

P P RPRFPEPERPEERPEREPNDNDNDNDDNDDNDDNDDNDNDNDNWWW
ORFRP NWPULLONOOOOERPRNWPPdMULIONOOOOFRELEDN



210

520
500
480
460
440

95

200

o
(&)}

190

85

CALCULATE
(hire, demurrage)

Cargo
discharged

transferred

180

o o o o o o o o o o
n < m N — o (9} (00] M~ O
— — ) — — —

(sAep ul) uojjeanp UOWLWOD }SOW dY3 S| JeYM '6

170
160

O 0 O @ 0 O 0 O O O 0 © O & O
N O 00 O < NN O 00 O < N O 00 OV <
<< K€K MmN Mmoo NN N NN A A A

¢(sAep ul) uaxey sey siyy (3samojs 4o) 3sabuoj| ay3 si ey

e

N o LN o N o L o n O LN
M~ M~ \o] O N n < < m o [§\

o
[§V)
—

o
[§\

S
40

o o
S ©
i
‘8

n
—

i(skep ur) uasjey sey siy3 (3sa3se4 40) 359340US dY3 SI JeUYM “L

9
=
S

5 &

in

~ O

o

oo

©

S

g

<

Quartile

90

10

-
(%]
[
=]
=
o
=
(%]
-

88 75 332 30

30

2. Longest

30

o
O

(@]
—

200

60

23

20

10

o
b

Ln

20

o
[§V

o

10

(=)

Role

® Broker

® Charterer/trader

* Ship-owner/operator/manager



Start
Connected,

SO CONNECT o NEGOTIATE (ke CALCULATE Funds

on-sub INEIF=-s Il (hire, demurrage) transferred

aship/
cargo

negotiation

0.016
0.014
0.012

0.01
0.008
0.006
0.004
0.002

0 50 100 150 200
-0.002

15days 51 days 163 days



Start
looking for

aship/
cargo

CONNECT

Connected,
start

negotiation

A web-based solution

Charterer

Web-based Platform

Ship-owner

[ Needs a ship ]

Needs cargo

l

Enters the ]
details in the
system J

[
L

Enters the
details in the
system

Charterer

/" System matches the
requirements based
on information in
the database and
gives a set of results

\_ inseconds

~N

J

reviews and
confirms.

Owner reviews
and confirms




Connected,

start N EGOT'ATE

negotiation

- Natural Language Processing
algorithms have limited abilities at
the moment

- Blockchain applications do not help
with this step
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Blockchain-based self-executing smart contracts



Calculate the hire and

Take input from a Receive a trigger from a

Execute the

pre-defined demurrage based on a pre-defined participating funds
participating pre-c!efmgd formula node or other condition transfer
node. defined in the CP as defined in the CP '

Calculate

Self-executing Trigger
smart-contract for
hire and \
demurrage.

4

N
SN

Transfer Funds




Present

Take input from a
pre-defined
participating node.

Information are collected
from various documents
such as SoF by humans.

Calculate hire and
demurrage based on

defined in the CP

a formula pre-

The information is entered
into an excel sheet or other
computer program. The
formula is defined based on

the individual’s

understanding of the CP.

Receive a trigger
from a participating
node as defined in

the CP

Invoice is raised by the ship-
owner based on their own

calculation. There are
several rounds of

communications till the
figures are finally agreed
and accounts deptt. Clears

the fund transfer.

Execute the funds
transfer.

Accounts deptt. Passes on
the information to the bank
to transfer funds. The banks

execute international
transfer through their
partner banks. It takes
several days before the
funds arrive.

Near
future

The third party cargo
surveyor becomes a
participating node
and enters the values
into the smart
contract.

The smart contract
has a pre-defined

and agreed formula
based on the signed

CP wordings. The

figures are calculated

within seconds.

The smart contract
gets a confirmation
on transfer of the
cargo from a trusted
third party, such as
the cargo surveyor or
the terminal and gets
triggered.

The smart contract
sends instructions
to the linked bank
account to transfer
the funds to a pre-
defined account of
the ship-owner.

Distant
future

loT devices fitted on
the vessel transmit
required timings and
other figures directly
to the contract.

Same as above

loT devices confirm
transfer of the cargo

within pre-defined

acceptable
parameters triggering
the smart contract to
execute fund
transfers.

The smart contract
uses a token (or an
acceptable
cryptocurrency) to
transfer value from
one party to
another.



Document Management

#Reﬁneria Isla Curagac BV, _ Bill of Lading

{Conocimuento de Embarque)

Shipped in appa

(Embarcado en 3

REFINERIA ISLA CURACAO B.V.

on board the vessel:  VICTORY flag MARSHALL ISLANDS
(a bordo del buque) I — == " {de bandera) B

whereof IMDAD LIY. KAT PATANKAR is Master, loaded at I'_MMASTAD PORT, CU KL\CAO

(delcual) — (es su capitan, cargado en) e

and to be delivered ar the port of PUERTO LA CRUZ, VENEZUELA

(v para ser etitregado en ol puero de) —

or, 50 near thereto as the vessel can safety get, always afloat unto, consigned to PDVSA PETROLEO, S.A.
(o tan cerca del misriro doade ¢l buque puzda amibar con seguridad. 3 la consig

ion de) e —————— o

ofcontents  NAFYA CATALKTICA ISLA
{(de contenido)

EXACT QUANTITY LOADED  (Cantidades Exactas Cargadas) GROSS AT 60°F (Bruio a 60°F) NET AT 60°F (Neto 2 60°F)

BARRELS OF 42 U.S. GALLONS (Rarriles de 42 galoncs U.S. 122,687

LONG TONS (Tonefadas Largas) | |

N ' ’ | 14,650.000 |
METRIC TONS (Toneladas Metricas) [ 14.884.580 |
U.S. GALLONS (Galones US) 0 |

5,152,854.00

KILOGRAMS (Kilogramos)

14,884,578
CUBIC METERS (Metros Cubicos)

LITERS at 15°C 0 60°F (Litros a 15 °C 0 60 °F)

T e ot COPY i Non-n egOt iable Document of

nent is carned under and pursuant to the terms of charter pan

: 5 : o e ) NON-NEGOTIABLE

[]
(entre) (7] I ntlt ement
and all the terms whatsoever of the said charter except the rate and payment of freight specified

o, ¥ Todos los terminoe, cuslquiers que sean, de Mo excepto la ey ¢l pago de flete cspecificada)

there in apply to and govern the rights of the parties concerned in this shipment
{en el mismo se aplicaran y nios derechos de Jas partes en esic embarque.)

leva n cabo de acuerdo y bajo los terminos del co

In witness whereof the master has signed (3 ) Bills of Ladir
(En testimonio de lo anterior 21 2agitan ha firmodo conocimitnins d

this Bill of Lads

miento de et

al sér presentada
rporated herein and form part of Bill of Lading

ral de este conocny e embargque.)

This sale is under the condition that the exporter of record is REFINERIA ISLA CURACAOQ, B.V.

(Esta venta cs bajo la condicion de que ef exportador de registro es)

los domas )

s | to 10 inclusive on the reves
del | 3l 10 inchusive al dorso de

Credit Letter N° NIL Shipment N° 28928 Certificate N® NIL

(N° Carta de Crédito) — = (N° Embarque) - (N° Certificads) = ————
Scac N° NIL B/LN° 10595-28928-1-1  Ordor N° NIL

(Codigo Alfanumérico del Transportista Maritimo) TR (Orden N°) 5 N |

Tmport License N° NIL Indent N° NIL Partida Arancelaria NIL

(N™ Licencia

= Importacion) - =

Remarks (Observacionesy

NIL
By Master
ON Signature (5 \ A
Daed 3t EMMASTAD, PORT, CURAGA® oy October 15,2017 Name (o) IMDAD LIYAKAT PATANK AR
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Bill of Lading generated
True copy carried
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Cargo delivered to the
receivers.

BILL OF LADING life-cycle
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1
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CHARTERER Bank transfers
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BANK
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RECEIVER
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Document Management

E ; Insurers

Port
Terminal

Iz

Port
Terminal

— E—
Suppliers

The BL remains
accessible throug
the Blockchain to
the right party, at
the right time.

2

Q
. I Charterer




Document Management

Charter Party Agreement

- Bill of Lading

- Certificate of Quality, Quantity and
Origin

- Statement of Facts (Timesheet)

- Various Cargo documents



End-to-end process re-engineering
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Start Commected Vessel -~
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- Consortium-based approach

- End-to-end solution



All processes merging together

P
N o _
& #5

Calculate Hire and

Ship-owner  Charterer - Demurrage

Smart Contract on
a Permissioned

Blockchain

Agree on rates,

Execute fund Transfer

° Agree on t&c

Generate Bill of

Generate SoF, Lading

Generate Certificate of Quantity

10T & 1=

Surveyor Terminal

=
Agree on timings,
Agree on quantity




The Blockchain of Shipping

T & m

Port Insurers
;

Terminal

User
Interface 1

Port E

Terminal

User
Interface 2

I N
Suppliers

!

Application 2

Blockchain




Legal Aspects of Smart Contracts

Specification Natural Language + Code

“legalese”

Signatures Digital Signatures

Dispute resolution Judges, Arbitrators Decentralized
platform, Arbitrators

By judges P77

Payment As specified Built-in

Trusted third party Built-in

Adopted from the MAS.S62 (Course instructor — Dr Neha Narula)



Future Research

- More scalable Blockchains making
transactions faster and cheaper

- Natural Language Processing (NLP)
algorithms
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Conclusion

- Consortium-based approach

- End-to-end solution
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