
The notion of ‘smart’ in the technological 
sense and when applicable to the port and 
supply chain community encompasses 
the dimensions of analytics, predictive 
capabilities and intelligent systems 
that can learn and adapt automatically. 
Advancements in analytics capabilities and 
the proliferation of technologies that are 
deployed to facilitate information capture 
and process execution present ports and 
supply chains with the opportunity for 
much closer interaction. The aim of such 
modern technology is, or should be, to 
enhance efficiency, safety and security.

In the case of Singapore, the container 
port interacts with thousands of supply 
chains on a daily basis – and millions 
on an annual basis – that cover almost 
every habitable region on the planet. All 
of this is being accomplished without a 

single container being lost. Transhipment 
activities are also inherently complex 
with the port being the world’s largest 
transhipment facility handling about 28 
million TEU of transhipment containers 
annually.

As well as this, there is a sizeable import/
export of container traffic of almost 6 million 
TEU. In addition to handling such a high 
volume of traffic, the container port has to 
accommodate supply chain demands not 
only from the perspective of transhipment 
and local container operations, but also 
the demands of associated stakeholders, 
including regulatory authorities, 
enforcement agencies and suppliers of port 
services. The challenge is compounded by 
significant variations in peak and non-peak 
traffic where the port has to contend with 
fluctuations on a daily basis.

CONTAINERS AND BEYOND
Notwithstanding the challenges presented 
by container operations, the port hosts 
several other activities which compete for 
use of the same fairways and anchorages. 
For example, containers form slightly more 
than half of the 628 million tonnes of cargo 
handled at the Port of Singapore in 2017. 
The port also handles a significant amount 
of oil, and conventional and non-oil bulk 
cargo. Quite astonishingly, containerships 
only account for a 12% of total arrivals 
of vessels in a year. Altogether, the port 
handles almost 150,000 vessel calls on an 
annual basis that includes tankers, bulk 
carriers, passenger ferries and freighters 
with a ship arriving at or departing the port 
every two minutes.

As well as cargo operations, vessels 
perform a variety of tasks that include 
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bunkering, re-supply, minor repair, change 
of crew and inspection among other 
activities. The plethora of associated 
intra-port vessel movements and supply 
chain activities inevitably poses immense 
challenges for managing the efficient 
and safe use of the port’s fairways and 
anchorages. Together, these developments 
and constraints pose immense stresses in 
resource mobilisation, deployment and 
usage, especially between traffic peaks and 
troughs from the perspective of the port 
and supply chain operators. Hence, smart 
solutions involving closer integration with 
supply chains are seen as a critical enabler 
to address these challenges.

SMART INTERACTION
Several initiatives have been developed 
by various government agencies and the 
container terminal operator PSA with the 
intention of bringing about the benefits of 
smart port-supply chain interaction. For 
example, systems developed include the 
Vessel Traffic Information System (VTIS), 
Computer Integrated Terminal Operations 
System (CITOS), PORTNET, Marinet, 
TradeNet and TradeXchange. These systems 
have different functions, serve different 
aims and are meant to address different 
aspects of the port and supply chain.

For example, the VTIS addresses the 
issues of efficiency, safety and security in 
port waters. CITOS on the other hand is an 
Enterprise Resource Planning system meant 

to optimize internal resource deployment 
and usage within the container terminals. 
Among these systems, PORTNET offers the 
most comprehensive coverage from the 
supply chain perspective except that the 
system is proprietary to PSA and focuses on 
the container shipping community.

Many of the systems are also targeted at 
certain aspects of the supply chain and thus 
have visibility only for parts of the product, 
information, asset and financial flow (see 
table 1). In terms of supply chain security, 
the Secure Trade Partnership programme 
which is administered by Singapore 
Customs is more of a voluntary certification 
process emphasizing risk management by 
participating businesses. Hence, there is 
opportunity for better resource utilization 
through improved visibility by integration 
of these systems to enhance transparency 
and simultaneously lower transaction costs 
between the various parties involved.

The capabilities of these systems can 
be enhanced to encompass data mining, 
diagnostics, analytical and predictive 
abilities brought about by technologies that 
can be deployed to facilitate information 
capture and process execution in the port 
environment. Using the example of VTIS, 
the next generation system should be 
able to conduct predictive analytics and 
identify traffic hotspots by making use of 
real time data.

These developments present the Port 
of Singapore and associated supply chains 

with the opportunity to achieve closer 
interaction with the aim of enhancing 
productivity and efficiency of resource 
utilization, as well as safety and security.

Going beyond data analytics to achieving 
smart solutions will also mean leveraging 
on the embedded information and 
knowledge within various port and supply 
chain-related processes across time and 
space to bring about enhanced service 
quality, commercial viability and improved 
environmental sustainability not only for 
the port and supply chain community 
but for the wider public. Together, these 
developments will also have significant 
benefits, not only from the perspectives of 
port and supply chain efficiency, safety and 
security, but also on resource utilization for 
the new Tuas Port in land scarce Singapore.

ENHANCING THE REACH OF THE SUPPLY 
CHAIN
In 2017, the Singaporean government 
announced the development of the 
National Trade Platform (NTP) which when 
completed potentially allows Singapore’s 
firms to enjoy annual man-hour savings 
worth  US$453 million. The NTP is 
aimed to better serve trade-related needs 
of businesses through services such as 
document digitization, process automation 
and e-application for trade finance.

In 2018, PSA increased its stake from 15% 
to 45% in CrimsonLogic – the administrator 
of TradeNet and TradeXchange. The move 
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CITOS PORTNET TradeNet, 
TradeXchange Marinet VTIS NTP

Emphasis
Container 
terminal 
operations

Container 
shipping lines 
and port users

International 
trade, global 
focus

Shipping 
community

Navigational 
safety

Innovation and 
trade, Singapore 
focus

Administrator PSA PSA Crimson Logic/
PSA MPA MPA Singapore 

Customs

Owner PSA PSA IE Singapore 
55%; PSA 45% MPA MPA Singapore 

Customs

Port operator 
community      

Shipping line 
community      

Shipper 
community –   – – 

Supply chain 
community –   – – 

Port service 
provider 
community

–  –   –

Trade facilitation 
community –   – – 

Government 
agencies –     

Table 1: Information systems developed to bring about a ‘smart’ port community in Singapore
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is seen as a strategic move to bolster 
PSA’s reach to the shipper community 
through CrimsonLogic’s subsidiary Global 
eTrade Services which is connected to 
23 customs nodes worldwide. The move 
will also provide PSA with the capability 
of co-creating next generation B2B2G 
platform solutions aimed at integrating 
processes and improving efficiencies for 
shippers, government agencies and other 
stakeholders in the supply chain.

LOOKING FORWARD
Going forward, integration and streamlining 
of operating and data systems pertinent 
to the port, shipping and supply chain 
community in Singapore by leveraging 
on technological possibilities offered 
by blockchain will allow transactions to 
be verified not only electronically but 
autonomously. Imagine the tremendous 
savings that could be achieved between 
various parties involved in terms of 
paperwork, time and money. Instead of 
having to migrate to one single platform, 
blockchain technology offers the possibility 
of working through different platforms by 
different operators that are in consensus, 
and simultaneously kept up-to-date with 
changes with no party required to be an 
intermediary for trust.

That said, there may still be a need to 
work out a common protocol among the 
stakeholders as the process will involve 
dozens of different shippers, shipping 
agents, port service providers, banks, 
logistics companies and regulatory 
authorities. Multiply this across supply 
chains to other port systems and we will 
witness international trade and logistics 
being revolutionized in no way the world 
has ever seen before.
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