
Technology of the ‘Fourth Industrial 
Revoluti on’, dubbed Industry 4.0, is 
changing the way containers are loaded 
and discharged at ports. Digitalizati on, 
featuring the use of big data, arti fi cial 
intelligence and automati on, is triggering 
profound changes, which are redefi ning the 
landscape of the mariti me industry and the 
way ships and cargos are handled at ports. 

Increasing reliance on sophisti cated 
technologies for operati ng ports more 
effi  ciently, producti vely, safely and in a 
more environmentally friendly way, as well 
as in a more cost competi ti ve manner, is in 
keeping with the Industry 4.0 revoluti on. The 
emergence of ‘smart ports’ is a manifestati on 
of port operators’ adaptati on to today’s 
innovati on-driven business landscape. More 
and more port operators have aligned their 
business with a technology-focus in order 
to increase their competi ti veness and also 
to positi on themselves for reaping future 
growth opportuniti es.   

Key container ports such as Shanghai, 
Singapore, Hong Kong, Rott erdam 
and Dubai have invested heavily in 

infrastructure, human capital and 
technology - including the use of online IT 
platf orms and smart soluti ons, for bett er 
serving their customers and gaining a 
competi ti ve advantage. 

KEY DRIVERS
Numerous factors are prompti ng the 
world’s leading container ports to 
automate and digiti ze their operati ons:

Emergence of new technologies and 
web-based applicati ons amid the Industry 
4.0 revoluti on is enabling consumer, 
businesses nati ons to trade more 
effi  ciently in real-ti me. Fusion of separate 
technologies and devices has enabled the 
integrati on of physical and digital domains 
and allowed huge quanti ti es of data to 
be shared across the globe. As Industry 
4.0 gains tracti on, new technologies, 
applicati ons and soluti ons will become 
more aff ordable and therefore pervasive.

Competi ti on between ports is intensifying 
as they vie to att ract the big container ships 
operated by main line operators (MLOs). 
Such vessels are only likely to call at ports 

with the necessary physical features (such 
as a sheltered locati on, deep dra� s and 
proximity to shipping lanes), infrastructure 
(adequate long linear berths and spacious 
container yards) and container handling 
equipment. In additi on, the formati on of 
alliances among the MLOs has reduced the 
number of port calls made by the biggest 
ships as they seek economies of scale 
and cost reducti ons, down to a handful of 
mega-ports which can cater for the giant 
vessels operated by the alliances. 

Customer demand is calling for ever 
greater effi  ciency, producti vity and 
bett er value-adding services, with rising 
expectati ons for ports to operate in a safer 
and more socially responsible manner.  
This has prompted port operators to 
improve their infrastructure and deploy 
greater use of IT and automati on to raise 
levels of service and cost effi  ciency at their 
terminals.  Demand from port users for 
an overall sati sfactory experience is also 
providing the impetus for port operators to 
create a safe, secure and environmentally 
friendly environment.

UPPING THE IT ANTE
ADOPTION OF INDUSTRY 4.0 
Nazery Khalid, Honorary Secretary of the Association of Marine Industries of 
Malaysia (AMIM), Kuala Lumpur

  EDITION 84    41 

AUTOMATION & OPTIMIZATION



Profound changes have occurred within 
the marine industry, such as shipping, 
shipbuilding and logistics support services, 
and also in policies, rules and regulations. 
For example, shipping companies are 
increasingly sending and receiving data 
on cargo transported by their vessels in 
real-time. With emergence of ships with 
e-navigation features such as electronic 
charts, ports should start investing in the 
facilities and expertise to handle such ships, 
if they want to be included in the loop of 
ports these ships serve. As ships become 
more environment friendly, in adherence 
with the 2020 sulphur emission limit 
imposed by the International Maritime 
Organization (IMO) and international 
conventions such as ballast water and 
green ship recycling, they are equipped 
with more technologically- and digitally-
driven eco-friendly, fuel efficient features 
and onboard systems.  These ships will 
require ports to match their levels of 
technological sophistication to serve them, 
hence necessitation the port operators to 
invest in technology and digital systems 
and equipment to handle them.

PORTS SMARTING UP
Among examples of ports adopting 
‘smart’ features, the Dubai Maritime City 
Authority (DMCA) has established its Dubai 
Maritime Virtual Cluster (DVMC). This 
enables investors in the emirate’s maritime 
industry and users of Dubai’s Mina Rashid 
port to obtain online access to information 
on the Dubai marine industry’s services. 
Establishment of the DVMC virtual hub is 
aimed at promoting the emirate as a world-
class maritime centre and strengthening its 
ranking among the world’s top five maritime 
centres, as ranked by the International 
Shipping Centre Development Index.

Due for completion in 2040, Singapore’s 
new mega terminal in Tuas will emerge 
as one of the most hi-tech of its kind in 
the world. Four phases of the terminal 
have been planned – expected to be 
developed over a period of 30 years. The 
first phase alone will be able to handle 
20 million TEU annually when it becomes 
operational in the early 2020s. When 
fully developed, the entire port will have 
a handling capacity of 65 million TEU, 
twice the current throughput capacity 
at Singapore Port, the world’s largest 
container transshipment hub.  The Tuas 
terminal will have the physical attributes, 
infrastructure and equipment to handle 
24,000 TEU container vessels efficiently. It 
will feature sophisticated, next-generation 
hi-tech equipment and systems in areas 
such as container loading, offloading and 
tracking, plus port water management 
to help vessels avoid congestion and 
give them the best route to reach berths 

safely and efficiently The Tuas terminal is 
also expected to feature automated port 
equipment, autonomous yard cranes and 
data analytics capabilities.

Some container ports across Asia, 
Europe and the US use hi-tech solutions 
for beefing up security, on their premises 
and in harbour waters. These include 
web-based risk intelligence systems and 
platforms for giving security operations 
personnel access to intelligence 
(encompassing data from shipping 
companies, shippers, logistics services 
providers, port authorities, maritime 
security agencies and other related 
parties). Ports have also notably reinforced 
their resilience in the wake of cyberattacks 
on the ports of San Diego, Los Angeles 
and Barcelona. Security measures include 
strengthened firewalls and enhanced 
robustness to prevent ransomware 
demand and data breaches.

NO STOPPING THE DIGITALIZATION WAVE
The profound and disruptive changes 
brought about by the so-called ‘digital 
revolution’ are causing irreversible impacts 
to our way of life and the way businesses 
and industries carry out their operations.  

As a crucial component of the maritime 
supply chain, container ports are 
increasingly playing a crucial role in leading 
the Industry 4.0 wave sweeping the world. 
Being at the forefront of global trade, port 
operators will be aware that to defy the 
force of digitalization will be to run the 
risk of being swept away and drowned by 
technology’s rapidly changing currents.

Container ports, with their integral and 
wide rangeing influence on global trade, 
are not only feeling the effects of Industry 
4.0, but are also notably warming up to the 
technologies and developments shaping 
the digital economy. Their responsiveness 
is manifest in their intensifying use of 
sophisticated technologies and digital, 
web-based systems and solutions, plus an 
increase in the recruitment of tech-savvy 
personnel.

The rising use of cutting-edge 
equipment, automation and digitalization 
in port planning, operations and strategy, 
has boosted decision making in many 
areas of operations, such as ship and 
container handling. Use of real-time data, 
big-data analysis and predictive analytics 
has also enhanced safety, security and 
environmental protection of container 
ports.  This results in time savings 
and reductions in cost and therefore 
improvements to companies’ bottom 
line. Current and new technologies will 
continue to make ports more reliable, 
efficient, productive, safe and secure, while 
offering excellent services to their users at 
competitive cost. 

Adoption of technologies within Industry 
4.0 can help port operators and authorities 
in the marine industry to gain manifold 
benefits. These include greater operational 
efficiency and productivity, a boost to 
competitive advantage and opportunity 
to venture into new markets. Reduction 
of carbon footprints is a further important 
benefit, as is the customization of products 
and services. 

This trend of adopting new technology 
looks set to continue in the years ahead 
as port operators strive to be competitive, 
efficient and productive. They will likely 
seek to keep up to speed with the fast 
changing digitalised global trade and 
maritime supply chain, including the threats 
posed by cyberattacks. All such changes 
should boost port operating companies’ 
bottom line and create a virtuous cycle that 
benefits customers, consumers, businesses, 
industries and nations.
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