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1. Jurisdictional issues

2. Navigation and
regulations for preventing
collisions at sea

_ . 3. Crew and “seafarers” of

the future

5. Construction
requirements and
4. Protection of the technical conditions of

marine environment ships

6. Liability, compensation 7. Cybersecurity and anti-
and insurance issues terror safeguards
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Daily operating costs in USS$ per day
Handysize Handymax Supramax Panamax PostPmax Capesize VLCC

#Ships (2010) 2963 2124 n/a 1412 387 921 197
#Crew 18 18 18 19 20 20 22
Manning 1.779 1.779 2.247 2.359 2.366 2.648 2.662
Total OPEX 5.285 5.409 6.204 6.762 7.099 8.012 8.460)
Man/OPEX 34% 33% 36% 35% 33% 33% 31%

Erez 21

Enduring, T H E, and Dilemmas Of. 1995. ‘TECHNIQUE Langdon’, 67-72. 22

£(2009) DX DY [INL'AN NIMMTNA I'WD NI NN NRYTNN YW Np'u'Ion Erez, Ram 23
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Radseth, @rnulf Jan. n.d. ‘Developments toward the Unmanned Ship’, no. 314286. 24
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24 mMyn XY 26
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IMO Committee 2018 27

‘Porathe, Thomas. 2016. ‘Autonomous Ships PPT 28
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.Frey, Carl Benedikt. The Technology Trap . Princeton University Press.2019 p 309 29

Jean-Francois Bonnefon, Azim Shariff, lyad Rahwan, The social dilemma of autonomous 30
vehicles, Science Vol 352, Issue 629 24 June 2014.



274

SV NINIA NIMOYIE X DINTD w511 02 0'VADIY NINIIA NIM' NRINND (2 IN)
D'VUPDONY NYANN NIYAYN Y' NIM'N NIRIXNN 190N NI0pNY 7D .NILTAN NIMID
N22500 ,(NNINNA 02 VDI NI'BY 1pY DIN'T-NAN NYIN) NADIPNN MINNA DD
JUIXD 'WAX [INV [2MD1L,(N221INN NIMDYA DIXNXDY X'AN NIL'AN NIMAYD NNNDN)
N2IVNN NIZIYVD ¥ PINN NP2 N NI0ONNN NY2P 1NN 'WIIND 212710 NKXIN
21 DIP'0Y SLNImm NRINNN NIND DX NIYNRYN TN NUBX NMRIVIND
,0719WY D2IN N'NAIVIXD NI'DDNY D'NIVAYN D21 DY DRY DX NINRTIN
NMw Sy 09510 0'02'NA DYIVA 'ANN2 0 NTDIDIIX ITAND NN NN 01D DNl
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M Collision-avoidance safety technologies relevant to crash type

From 1971 to 2013 Today Future
1 I 1
Vehicle ! 1 f

crashtype A B C D E F G H I J K L M N O P Q

A. Antilock brakes I. Adaptive headlights N. Evasive maneuvers

B. Traction control J. Lane-departure 0. Exit-to-exit highway driving’
C. 3rd brake light prevention Vehicle-to-vehicle (V2V)

D. Electronic stability control K. Blind-spot detection P. communication

E. Forward collision warning L. Forward-collision Q. Vehicle-to-infrastructure (V2I)?
F. Adaptive cruise control avoidance communication

G. Lane-departure warning M. Fatigue warning

H. Park assist and back-

over prevention
1Systems programmed to make smart decisions about navigating interstate on- and off-ramps.

2For example, communication between vehicle and traffic light.

Source: McKinsey analysis
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