Sailing to
a New Digital
Horizon
How the shipping industry can
increase profits and enhance
efficiency by embarking on a
digital transformation journey
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For thousands of years, the world’s waterways have served as the

lem of overcapacity with 1 in 10 cargo vessels estimated to have

chief mode of transportation for goods and passengers. Empires

been idle at some point in 2016. According to a recent McKinsey

have risen and fallen and countless battles waged in the quest to

& Company report, there is approximately $17 billion worth of

conquer and safeguard shipping routes and ports. Although the

waste in port and carrier business processes alone. This ineffi-

shipping industry today remains a critical pillar of the economy

ciency becomes even more glaring when the wider ecosystem

with global seaborne trade hitting 10.3 billion tons in 2016, many

comes into play.

shipping firms are struggling to stay afloat.

The looming threat of climate change, global warming and the

The shipping industry, which is largely process-driven, is lagging

mounting evidence on environmental degradation has brought

behind significantly in the adoption of innovative technological

the shipping industry square in the firing line, and rightly so.

solutions with many of its core processes still carried out man-

According to the International Maritime Organization, the inter-

ually and most ships still missing even the most basic sensors.

national shipping industry was responsible for an estimated 796

Overcapacity compounded with a relative soft global demand

million tons of CO2 emissions – around 2.2 percent of total global

has shipping organizations under intense pressure to operate

CO2 emissions in 2012. Stringent environmental regulations have

more efficiently and profitably while meeting the expectations of

added to the variables and costs in the optimization of operations.

today’s digital-savvy customers.

By 2020, for example, the global fleet is mandated by the International Maritime Organization to operate with low-sulfur fuel.

The recent bankruptcies declared by some major shipping companies have got the alarm bells ringing across the sector. The German maritime sector in particular, which is a leader in short-sea
shipping, has been hit hard.

Customers, on the other hand, are opting for streamlined services
that offer end-to-end logistics capabilities as opposed to portto-port offerings. The customer-driven integrated supply chains
have altered the timescales that shipping companies must adhere
to, requiring a more agile, dynamic and customer-focused service.

Weather Forecast:
A Brewing Storm

Finally, the issue of poor retention rates of competent crew has
reached a critical tipping point. So, how can the shipping industry

The introduction of railways and automotive for dry bulk goods

respond to these ever-growing challenges?

transportation, and the pipeline network for liquids and gases,
has somewhat eroded the shipping industry’s historical competitive edge and a de-regulated economic environment has added
to the complexity of the landscape in which shipping firms operate today. The shrinking profit margins of many stalwart shippers
can be traced to the entry of new players in the market with more
efficient and larger vessels.

By 2020, the global fleet is mandated by
the International Maritime Organization
to operate with low-sulfur fuel.

The increased competition has in turn translated into the prob-
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The Market Leaders
Top ten merchant fleets of the world by market value by segments as of 2017
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A Transformation Anchored
in Data
The shipping industry continues to be email and paper-driven
with minimal digitization and large amounts of unstructured
data. Recent market scans have revealed that most of the applications available are large modular ERP systems modified to
support parts of the shipping operations.
There are tremendous opportunities today to leverage cloud
technology coupled with artificial intelligence and machine
learning. We believe that data-driven solutions, combined with
predictive capabilities, is the way forward. Predictive algorithms
can handle historic, current and forecasted data from multiple
channels to recommend vessel positioning, bunkering strategy,
routes, and even manage claims with no human intervention.
Integration with other businesses such as trading will be seamless allowing opportunities to be harnessed in a collaborative
environment.

Digitized Supply Chain
According to recent research, more than 50% of shipping executives believe that poor coordination between partners and other
stakeholders and a lack of transparency and visibility across the
supply chain are some of their biggest challenges today.
As cargo vessels traverse along the supply chain they leave a trail
of swelling documents, required to meet various regulatory,
legal and financial standards. With e-commerce gaining traction,
the demand for novel delivery methods, which include sameday couriers and convenient pick-up locations, are rising at an
exponential rate.
Blockchain technology has the potential to revolutionize supply chain logistics and cargo trade by streamlining the data
flows and documentation process – collating data from each
trading partner, and transmitting it in a secure and regulated

Innovative digital technologies can be a powerful transformational force that can rescue the industry from challenges both

fashion, improving the overall supply chain visibility through the

onboard and onshore.

also enable the creation of “smart contracts” and unlock dynamic

Charting a New Course with
a Digital Compass
The maritime industry operates a complex supply chain that
needs to continuously manage moving assets. In effect, it is a
floating supply chain network of warehouses that requires all the
support activities of a logistics company to operate efficiently. To
have the right vessel at the right port and at the right price requires having an up-to-date database on weather, vessel supply,
demand patterns, analysis of fleet movements, benchmarking
and co-relation to historic market data.

real-time status of shipments and delivery times. Blockchain can
pricing abilities which can greatly enhance profit margins. It can
also greatly reduce the risk of fraud through continuous tracking
and auto-ID verification technology.
Adaptive robotics and cognitive computing can not only parse
through a multitude of structured and unstructured data, but, it
can also reconcile it to create invoices and resolve contractual disputes. Continuous analysis of market news data, digital and social
media channels will provide charterers localized information to
achieve rates in tune with market trends. Early adopters of artificial intelligence and cognitive computing, supported by cloud
technology, will certainly sail past their peers in next 2-5 years.
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Connected Vessels
Traditional static reporting using manual tools like Excel are inept
to rise to the demands of the digital age. The evolution of communications technology – from WiFi to 5G is shaping the arrival
of the ‘connected ship’.
Sophisticated shipping firms are already turning to control tower
fleet monitoring with online chatbots and live dashboards which
are providing operators access to live audio and 3D video from
on-board recording devices, giving executives an uninterrupted

Hong Kong-based Orient Overseas Container Line
(OOCL), has already deployed machine learning
programs in its operations and has recently partnered with Microsoft to design artificial intelligence
solutions which is expected to save over $10 million
in operating costs for the shipping line.
Source: OOCL press release

view of the vessels performance with no data manipulation or
inaccuracies. Combining historical data with predictive performance algorithms models can also enhance decision making.

Route Optimization
Advanced analytics and predictive algorithms can be used to
capture technical details such as speed, fuel consumption and
engine efficiency, providing a holistic view of the vessel’s perfor-

Vessel Maintenance
Vessels mostly operate as isolated plants or warehouses generating a significant amount of data used by some parts of the organization, such as the engineering department to manage maintenance. In most cases, the data is captured manually, thus limiting
its use to the specific unit supporting the vessel.

mance and the fleet as a whole. This will, in turn, enable vessels

IoT sensors and controllers can replace manual data capturing

to be allocated to appropriate routes, while managing dry-dock

with live monitoring of assets, allowing the industry to move

maintenance requirements.

from condition-based maintenance to predictive maintenance

Combined with weather data and traffic information across key

thus limiting the time the vessel stays idle.

routes shipping operators will be able to predict with higher

Drone technology has tremendous potential in the maritime in-

accuracy the estimated times of arrival of vessels to ports. As a

dustry. Vessel inspection using drones and high-resolution imag-

result, the coordination of port operations, agents, crews and

ery can identify anomalies such as a spot of corrosion or potential

managing deviations will become easier avoiding additional

warning signs like cracks, minimizing inspection and reducing

charges in the form of demurrage, bunkering or even freight

repair costs. The world’s first fully autonomous port, with huge

costs. Multi-modal collaboration platforms can exchange infor-

automated cranes, is already in operation in Singapore, which is

mation between liners, terminals and intermodal firms, simplify-

one of the world’s biggest shipping hubs. Drones can be used for

ing reporting for port clearance.

the surveillance and maintenance of these cranes, transmitting
real-time data to engineers.

Integrated Planning
and Operations
Machine learning capabilities can be harnessed to apply algorithms to massive operational data feeds and generate actionable insights to drive integrated planning and collaboration.
Natural Language Programming (NLP) will be able to understand
human speech and analyze voice messages to provide information about the overall operating environment.
The role of the shipping operator will be enhanced to manage
multiple activities around the ship ecosystem. Using advanced
earphones operators can now give commands and execute tasks
in a safe and secure manner. Similarly, onshore procurement specialists will be able to analyze current inventory and scrutinize
supplier relationships to manage costs in the most effective way.

“Digital is really driving great change in maritime, and
in Singapore right now automation is contributing
hugely to the building of the world’s first mega port.
Autonomous surface vessels will be a big part of that
and digital is changing port and maritime operations
beyond recognition – the Maritime and Port Authority of Singapore (MPA) recently announced a $100
million injection of investment into automated and
digital tools for the industry. These are exciting times
for observers of technology in maritime”.
Gerald Lee, Head of IoT Integration Practice and
Service Delivery at Orange Business Services
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Crew Welfare and Retention

any queries related to compensation and benefits, and upcoming assignments. Knowing an attractive package with adequate

A major challenge faced by shipping organizations today is at-

cover is available for one’s family, with sufficient time at home,

tracting and retaining top talent at all ranks. A recent study

can enhance the appeal of a maritime assignment.

titled, “Navigating Everyday Connectivities at Sea”, has revealed
the emotional and operational impact of staying away from
homes and families for a sustained duration on professional seafarers. Historically, the shipping industry has been quite hesitant

Thus, realizing and promoting a strong digital foundation across
the length and breadth of the organization is imperative to stay
relevant on the competitive global stage for shipping firms today.

to provide on-board connectivity citing disruption to work and
rest patterns as the primary argument.
The findings unequivocally stress the importance of having reliable onboard digital connectivity which can have far-reaching
consequences on the mental well-being, operational efficiency
and safety of crew members. According to the study, even a limited amount of contact can help ease separation anxieties while
on the job and facilitate an easy transition back into life on land.
Digital connectivity is also making a critical impact on recruitment as internet-savvy millennials are considering the ability to
get online as a key determinant before committing to a career
at sea. Wearable health technology coupled with analytics will
help to proactively manage crew health – minimizing the risk to
human life and expensive litigation.

“Digital connectivity at sea has been
one of the major talking points of
the decade in the maritime industry,
which has been slow to adopt technology enabling improvements
in connectivity across the world’s
commercial fleet…”
Dr. Rikke Bjerg Jenson
Researcher, Royal Holloway, University of London.

Machine learning and chatbots can provide round-the-clock
customer service to the crew, both on and off shore, and answer
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Operating in a Connected World
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plethora of benefits to crew and customers alike. Smart players
are taking notice and action, and maritime innovation centers

“With 1.65million seafarers employed at sea
and an industry which is responsible for
carrying 90% of total global trade; improving
operational efficiency, impacted by crew
welfare, is of global economic concern”
Drew Brandy
Senior Vice President, Maritime Market Strategy
at Inmarsat

in partnership with start-ups are cropping up around the world.
The Port of Rotterdam’s port call optimization platform, Pronto,
developed with Dutch startup Teqplay for example, is allowing
vessel operators to cut port waiting times by up to 20%. Danish
shipping giant Maersk is one of the trailblazers in digital transformation today, already reporting a remarkable turnaround in
most areas of its business and operations.
A new ‘Sea Transport Industry Transformation Map’, developed
and released by the government of Singapore earlier this year
focuses on digital solutions and enhanced productivity, and is

Forging Full Steam Ahead on
a Transformation Roadmap
So far, the maritime sector has dragged behind other industries
in embracing digitization, dabbling in solutions in a siloed’ and
reactive manner, rather than approaching digital transformation
in an integrated and strategic fashion. Digitization has had the
Midas touch on almost every other industry and for shipping going digital is no longer a nice-to-have, but a requisite for survival.

a step in the right direction for the global maritime industry receiving backing from major international players.
ABI Research’s 2018 report, ‘Digital Transformation of Maritime
Freight’, predicts maritime freight revenue to increase to $205
billion by 2023 as a result of technologies like big data, analytics, blockchain, augmented reality and virtual reality. With more
shipping companies and fleets adopting digital technologies,
new challenges like cybersecurity will need to be addressed. But,
the potential benefits of a digital transformation far outweigh
the threats. The time is now ripe for all the shippers still on the

Innovative new-kids-on-the-block are quickly overtaking tradi-

fence to take the digital plunge and swim ahead, or risk sinking

tional players with sophisticated digital platforms that provide a

into obsolescence.
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Panagiotis Tsiakis – Senior Principal, Energy & Utilities Practice
Panagiotis Tsiakis (Ph.D.) is a Senior Principal at Infosys Consulting and an expert in supply chain management.
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About Infosys Consulting
Infosys Consulting is a global management consulting firm helping some of the world’s most recognizable brands transform and
innovate. Our consultants are industry experts that lead complex change agendas driven by disruptive technology. With offices in
20 countries and backed by the power of the global Infosys brand, our teams help the C-suite navigate today’s digital landscape to
win market share and create shareholder value for lasting competitive advantage. To see our ideas in action, or to join a new type of
consulting firm, visit us at www.InfosysConsultingInsights.com.
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