
Key Areas For Digital Development In The 
Maritime Supply Chain

Ziaul Haque Munim, PhD

Associate Professor of Maritime Logistics

Department of Maritime Operations, University of South-Eastern Norway

Image: DNVGL
Digitalization in Shipping Conference 2019

Hamburg, Germany



Agenda

1. Recent developments and trends in digitalization in shipping research

2. The role of Vessel Traffic Service (VTS) in port operation digitalization

3. Case study of a European port: potential for digitalization
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Research output in digitalization in shipping
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1. (((("digitalization" OR "digitalisation" OR 

2. ("blockchain" OR "artificial intelligence" OR "internet of things" OR "digital twin" OR "big data" OR "predictive maintenance" OR "cyber security")) AND

3. ("shipping" OR "maritime" OR "port" OR "vessel" OR "ship")))) 

Keyword Search in Web of Science



Keyword Dynamics
Words Occurrences
artificial intelligence 19

big data 18

internet of things 7

maritime 7

ais 6

maritime industry 6

ship design 6

decision support system 5

genetic algorithm 5

machine learning 5

artificial neural network 4

big data analytics 4

collision avoidance 4

digitalization 4

e navigation 4

energy efficiency 4

gis 4

learning artificial 
intelligence

4

neural network 4

artificial neural networks 3
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Research clusters in 
digitalization in shipping 
research

(1) Navigation safety

(2) Predictive analytics

(3) Automated scheduling

(4) Terminal/berth operation

(6) Digital transformation in 
shipping

(5) Service management in 
liner shipping

(7) Vessel trajectory analysis (8) Applications 
of big data

(9) Energy 
efficiency

ANN

AIS

Optimization



University collaboration network 
in digitalization in shipping 
research

Author collaboration network in 
digitalization in shipping 
research
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Vessels entering Norwegian 
water territory 

Notify 
VTS

Check space at berth

Slow 
steaming

Congestion at berth No congestion at berth

Vessel goes to berth 
for loading/unloading

Anchor
Vessel goes to berth 

for loading/unloading

Berth is not ready Berth is ready

• Check availability of anchorage
• Consider vessel size and type
• Expected anchorage duration
• Weather forecast
• Select anchorage location

• IMO identification
• Port of destination
• Number of people on board
• Vessel’s gross tonnage
• Length of vessel
• Gross weight

Role of VTS in a port call & some potential for digitalization

SafeSeaNet

Contacts port 
operator
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Source: Imset, Le, Schuett, Munim (2019). Berthing process mapping and stakeholder interaction .

Port 
control/authority

Tog controllerLinesmen

Stevedore

Agent

Tug captain/crew

Pilot

Pilot desk

VTS

Ship master/crew

BO

External 
Interface

Berth Planning 
Database

Stakeholders’ Interaction in Port Call 



• Virtual reality

• Blockchain

• Autonomous shipping

• Crowdfunding

More potentials…



Thank you!
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