
Over the next decade, virtually every 
industry in the world will be digitalized as 
part of the Fourth Industrial Revolution 
(4IR) – that catch-all phrase for the 
accelerating trend of automation, cyber-
physical systems, the Internet of Things 
(IoT), cloud computing and artificial 
intelligence (AI). While the advancements 
of the early adopters in IT, media, 
financial services, and even advanced 
manufacturing have captured the 
headlines and our imaginations, many 
other industries have been quietly making 
their own inroads. 

In recent times, it has been the turn 
of the container logistics supply chain to 
push for the adoption of digital solutions, 
spurred on by the market consolidation 
amongst global players and the need to 
address productivity inefficiencies that 
have long plagued the industry. 

RIPE FOR DIGITAL CHANGE
The container logistics industry is 
especially ripe for digital change as it 

is plagued by data silos and process 
inefficiencies, especially in exchanges 
between supply chain participants. 
These inefficiencies have impacted 
profitability and impeded the smooth 
flow of information for many years, and 
the disconnect has only increased as the 
scale, scope, and complexity of world 
cargo trade has grown. 

In its recent publication ‘Container 
shipping: The next 50 years’ , Mc insey  Co 
forecasts that shipping will be a completely 
digitised, autonomous industry  by 2070. 
The risk for incumbents, it says, is that 
“… tech giants and digital disruptors will 
capture most of the value from customer 
relationships by moving faster.  This poses 
an urgent existential threat to an existing 
ecosystem of players, many of whom - at 
least in our experience – are overwhelmed 
by the pace of change and confused by the 
emergence of so many modern buzzwords 
and new technologies in an industry that 
has, in the past, relied heavily on manual 
processes and siloed relationships. Many 

stakeholders simply do not know where 
to begin, what questions to ask, or what 
digitalisation could or should mean for their 
business. 

This paper aims to demystify what 
digitalisation means for the container 
logistics industry while highlighting 
key technology themes that stand out 
as strategically significant in achieving 
change:

1. PLATFORMS AND THE ‘DATA 
ECOSYSTEM’ ECONOMY
‘Hyper-connected’ technologies such 
as the Internet of Things (IoT) offer new 
transaction experiences to multiple 
parties and users within the supply chain. 
The data ecosystem economy is something 
that we have become accustomed to in 
our daily lives – major companies such as 
Amazon, eBay and Alibaba are examples 
of players who have evolved our consumer 
experience. 

A growing number of platform 
businesses are also starting to have a 

CONTAINER LOGISTICS 
4.0.
KEY THEMES FOR THE NEXT 5 YEARS 
Chris Collins, Chief Operating Officer, Containerchain, Singapore

WWW.PORTTECHNOLOGY.ORG48   EDITION 77: SPRING 2018 

AUTOMATION AND OPTIMIZATION | INTELLIGENT SUPPLY CHAINS  



real impact on logistics and shipping 
processes. This ranges from contractual 
processes, such as the New ork Shipping 
Exchange, to digital freight forwarders 
such as Flexport, to operationally-
oriented platforms like XVELA on the ship-
terminal interface and Containerchain for 
port landside and hinterland tri-modal 
logistics. 

Platforms such as these streamline 
the exchange of data and, perhaps more 
importantly, create a standardized set 
of data among a connected group of 
users such as beneficial cargo owners 
(BCOs), liners, port terminals, intermodal 
transporters and container depots. This 
data is in real-time and seamless, thereby 

reducing the manpower quotient and 
the likelihood of costly mistakes or lost 
information.

The recent launch of an integrated 
transport platform – an operational 
efficiency and data sharing system – in 
Singapore that connects PSA and an array 
of players in the landside logistics supply 
chain, is another example of recent 
progress in this area. Data is collected and 
shared across a community of container 
depots, port authorities, transporters and 
freight forwarders in order to minimise 
unproductive trips and delays by up to 
40 . 

Platforms and data ecosystems allow 
container logistics companies to operate 

in a connected world where manual 
processes are replaced by digitised ones 
and real-time collaboration with other 
players is key to capturing operational 
efficiencies.

2. BEYOND VISIBILITY 
The theme of visibility (knowing where 
your shipment is within the supply chain) 
is not new to the industry and is no longer 
seen as an innovative development; 
rather, it has become the baseline for 
any digital solution that connects supply 
chain stakeholders. Instead, real-time 
connectivity combined with information 
transparency and exchange is what is 
required to deliver the next stage of 
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evolution in the supply chain. 
As the global container logistics industry 

faces increased financial and operational 
pressures, including shipside and landside 
congestion in ports, there is more impetus 
to embrace IoT, transparent digital identity 
and blockchain technology to tackle 
inefficient business processes and connect 
parties more efficiently in real time.

Blockchain is one current example 
of a new way of sharing information 
in a secure, digital format via 
distributed ledger technology (DLT). 
The technology has been available for 
some time supporting the evolution of 
cryptocurrencies, but is now finding a 
toehold in supply chain systems. In its 
simplest form, the technology allows 
sharing of information in a secure 
and encrypted manner to mitigate 
cyber-attacks or manual intervention 
or manipulation of original source 
information. Its function is to create a 
more transparent, faster and easier way 
for information sharing amongst peers, 
where data is synchronised in real time 
without the need to be aggregated and 
controlled via a central ‘source of truth’.

 A “new quality of trust in trade and 
monitoring along the supply chain,  as 
the World Economic Forum terms it, is 
increasingly in the industry’s grasp.

As has been widely publicised, Maersk 
Line has been especially active in embracing 
the combination of IoT and Blockchain. 
The carrier has collaborated with IBM on 
a blockchain project to manage the paper 
trail on 10 million containers worldwide, 
with estimated cost savings of US$4 
billion. It also installed ‘smart’ technology 
on its circa 300,000 refrigerated container 
fleet, and is now sharing live data with its 
shippers. Maersk makes no bones that its 
vision is transformation into a ‘data-driven 
container logistics integrator’. It recently 
announced the launch of a new joint 
venture business with IBM to develop a 
global trade digitization platform for use 
by the entire global shipping industry 
using blockchain technology and built on 
open standards.

Other carriers may not yet have gone so 
far, but the appointment of Chief Digital 
Officers at global carriers like CMA C M 
and a push for adoption of a digital-focused 
customer experience are telling examples 
of where things are headed. The push 
for adoption of Blockchain technology 
within the industry is further evidenced by 
recent major freight forwarder and parcel 
delivery company UPS, which announced 
in late 2017 that it will join the Blockchain 
in Trucking Alliance (BITA) with the aim to 
combine future pricing with data analytics 
and AI to matching trucking demand and 
supply for jobs at a lower cost. 

Blockchain applications and platforms 
are one technology that will assist the 
industry achieve data transparency and 
move beyond just visibility. However, the 
challenge for adopters is not just about 
understanding the technology application 
itself but the need to review and 
reengineer existing business processes, so 
as not to entrench existing processes that 
contribute to inefficiency and sub-optimal 
outputi.  

3. AUTOMATION
From self-driving vehicles and cranes, 
to remote-controlled ships, warehouse 
robots and drones, robotics and AI are 
transforming supply chains towards true 
automation. In the port sector, robotization 
has been developed since the early 1990s, 
including driverless yard cranes and, more 
recently, remote-controlled ship-to-shore 
cranes. However, the current pace of 
digitalisation and interoperability between 
IoT ‘smart’ devices, AI, Blockchain and 
other technologies is likely to prompt 
a significant step change in the level of 
adoption of such automation, including 
machine-to-machine interaction, in order 
to effect business processes with no 
manual intervention.

This trend will also be supported 
by environmental pressures that seek 
‘cleaner’ sources of mobility and handling 
operations.

Recent developments in some port 
precincts in China suggest that port 
automation is now incorporating AI and 
driverless trucks to reduce labour costs 
by up to 70  while increasing efficiency 
by 30  to resolve congestion and waiting 
times at terminal facilities.

The merging of robotics and autonomous 
vehicles with other digital technologies 
and applications such as data platforms 
supported by blockchain technology is 
set to further transform the container 
logistics supply chain. Similar to other 
themes, it will be necessary to assess and 
re-engineer existing business processes to 
achieve maximum optimisation levels. 

BUSINESS PROCESS TRANSFORMATION
In order to successfully achieve efficiencies 
via digitalization and its many potential 
applications and technologies, operators 
across the supply chain must first look 
at current business processes to assess 
pain points for the business and/or the 
business’ customers. Upon evaluating 
the actual future need for that process, 
an organization can then determine how 
a process should be re-engineered in a 
digital form in order to deliver operational 
efficiency and cost savings and ultimately 
contribute positive value to the supply 
chain. 

In some cases, such a transformation 
identifies the process itself is no longer 
relevant to today’s supply chain needs, and in 
most cases, the process has not been evolved 
to cope with the digital age and therefore 
must be re-engineered before technology can 
provide its part in the solution. 

Therefore, change management, 
business process re-engineering and a 
shift in mindset towards how the whole 
supply chain ecosystem synchronises and 
communicates are the building blocks to 
the future success of digitalisation and 4IR.

STEPS FOR A DIGITAL FUTURE
Three key steps enabling organisations 
to embrace the fast-paced digital future 
successfully include: 
•  The establishment of agile change 

management practices and business 
process reengineering

•  Rethinking the traditional interface 
and forms of collaboration with other 
supply chain partners in the age of 
transparency, real time visibility and 
the connected platform economy 

•  Engaging with national and international 
regulators and policymakers to support 
and develop a robust agenda for change 
within a governance framework that is fit 
for purpose in a digital global eco-system
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