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Sustainability

Economic1

2

3

Social

Environmental

Port Effectiveness
Added Value of the Port & Investments
Future Proof Planning & Capacity

Employment Contribution & Safety
Contribution to Knowledge Development
Liveability of Area Surrounding the Port

Energy Consumption Distribution Production
Air & Water Quality | Waste Management
Climate Change & Environmental Impact



Pillars of Sustainable Smart Ports

Digitalization1

2

3

4

Artificial Intelligence

Green Based Solutions

Energy Transition

Port Technology International (2021) 



Economic

Social

Environmental

Sustainability & Future Proof



Ship Arrival

Tugboat & Pilot

Berthing

Load & Unload

Tugboat & Pilot

De-berthing

Ship Departure

Ship Arrival

Assign Cranes

Load/Unload Cargo:

• Container

• Dry Bulk

• Liquid bulk

• Break Bulk

• Neo Bulk

Ship Departure

Warehouses

Value Added Logistics

E-Commerce

Cargo arrival to:

Transit shed / Open/closed area

Assign equipment

Unload & stowage cargo

Delivery system

Transport via:

• Trucks

• Barges

• Trains

Seaside
Land Side

Maritime Industry
Ship Operations

Port & Terminal Ops.
Cargo Handling

Port Related Industry
Logistics Industry

Port Related Industry
Transport Industry



Key Success Factors Port Dev.
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Location

Depth & Land Availability

Costs & Ownership

Hinterland Connectivity

IT Applications

Human Resources



Economic

Hinterland Connectivity1

2 Multimodal Transportation

Port compete via their hinterland

Cargo volumes increasing

Network of transportation nodes & ports

Seaport

Seaside

Land Side

H
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rl

a
n
d

IP

IP

IP

IP

IP (Inland 
Port)

Many ports fulfil a gateway function

Only transport by truck insufficient

Need for barge and rail transport as well



Example | Hinterland Connectivity & Multimodal Transportation

Rodrigue, J-P. & Notteboom, T.E. (2012) ‘Dry Ports in European and North American
Intermodal Rail Systems: Two of a Kind?’, NY: Hofstra University, pp. 1-23

Alpherium
Alphen aan den 

Rijn, The 
Netherlands

Alblasserdam
Alblasserdam, The 

Netherlands

Wanssum
Wanssum, The 
Netherlands

Role Port of Rotterdam



Economic

Supply Chain Integration3

4 E-Commerce

Worldwide Production & Consumption

Dependency on nodes in the Chain

Increased Vulnerability of Disruptions

Relocation Production & Consumption?

Boom as a Result of the COVID-19 Crisis

Redesigning Supply Chains

Last Mile Deliveries

Increase of Returns & Increase of Waste
Production & Consumption Locations All Over the World



Economic

Ports & IT Applications5

6 Ports & Energy Hubs

0 | No Automation

1 | Individual Automation

2 | Integrated System in the Port

3 | Integrated System Port to Hinterland

4 | Smart Port (Global Link)

Consumption of (Green) Energy

Distribution of (Green) Energy

Production of (Green) Energy

Seaport
& City

City

City

Level 3 | Integrated System Port & Hinterland 

Level 2 | Integrated Syst. Port

Level 1 | Ind. Auto.

Energy Distribution



Social

Education1

2 Training

Level of Education Increases

A wider skillset and knowledge base needed

More specialised educational institutes

Developments in the market go quickly

High need to keep personnel up-to-date

Specialised training programmes

Operational & Management level
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3

Step 1 
Efficiency & 

Infrastructure

Step 2
New Energy 

System

Step 3
New Raw 
Material & 

Fuel System

Environment



Source: Port of Rotterdam

Step 1 | Efficiency & Infrastructure | Example Efficiency Transport Chain



Step 2 | New Energy System | Example Usage of Energy

Source: Port of Rotterdam



Step 3 | New Raw Material & Fuel System | Closing the Loop…

Source: Port of Rotterdam



Developments Vietnam

Several development plans
• Cai Mep Port
• Can Gio Port

1

2

3

Green Ports (Legal Corridors)
• Action Plan green energy

conversion, reduce carbon &
methane emissions

• Green port development
• Basic Standards of Vietnam

Green Port Criteria

Cargo Throughput Increases



Recommendations Vietnam

Focus on Gateway &
Industrial Port Developments

1

2

3

4

Focus Hinterland Connectivity
& Multimodal Transport

Inland Terminal & Port Network

Regarding Port Developments
• Consider Sustainability
• Consider Future Proof

5 Education & Training



Wrap-Up

3 Pillars of Sustainability

6 Key Success Factors Port Development

Economic Social Environmental Developments 

Great Potential Vietnam Maritime & Logistics Developments

Importance of Education & Training
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