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W elcome to the penultimate publication of  2019, E dition 
91, which has a special f ocus on the shipping side of  
the industry. E ver since I  started with PTI , the aim was 
to broaden our scope to understand this sector given 
the huge impact it has on landside operations and the 
f undamental role in plays as the back bone of  the global 
economy. 

This approach provided us with new dimensions to grow 
into, but also made me f ully aware of  the issues between 
the liners and ports that have long pre-existed my time 
in the industry. The maritime sector is something of  a 
dance between the decisions of  shipping liner executives 
and the k nock -on ef f ect of  those said decisions on ports 
and terminals, whatever your personal view of  how this 
dynamic plays out, there will always be a f irm need f or ports, 
terminals and supply chain prof essionals to understand the 
shipping side of  things. 

A n understanding of  the shipping sector of f ers us the 
ability to strategiz e f or the f uture and harmoniz e with the 
upcoming themes, as well as become literate with the 
industry events at large. 

This edition look s to give you this opportunity, sourcing 
papers f rom shipping, trade and technology experts who give 
an insight into the present state of  shipping and what the 
f uture look s set to bring. I  do hope you enj oy this edition and 
you also k eep a k een eye out f or our f inal publication next 
month which will of f er a f ull industry review of  2019. 
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There are numerous indicators that can be 
used to gauge the health of  the container 
shipping market, including port statistics, 
spot mark et f reight rate benchmark s, the 
idle eet ratio and carrier operating profits. 
G enerally, these will all point broadly in 
the same direction, making it fairly easy 
to see if  carriers have the wind behind 
them or pressing against them in front. 
U nf ortunately, f or independent observers 
such as D rewry, those metrics have been 
slightly less reliable in 2019 than in the 
past. The cause being two extraordinary 
and unrelated events that have sk ewed 
normal comparisons;  namely the U S-C hina 
trade war and the imminent I M O  mandate 
on the use of cleaner marine fuel. 

The trade war initially boosted port 
volumes through 2018 in the two affected 
countries as shippers f ront loaded cargoes 
to beat the ever-shifting tariff deadlines, 
causing something of  a demand hangover 
in 201 . With last year’s demand growth 
artificially super-charged, particularly 
in the second half , annual growth rates 
in 2H1  were destined to look weak in 
comparison. It was a similar story for 

Transpacific freight rates that enjoyed a 
tariff-induced spike before slumping when 
the demand lull arrived.

IMO 2020 is yet to come into effect, 
but its presence has long been f elt on the 
supply side of the equation. Ordinarily, 
when the idle eet ratio stands at 4.5%, 
as it did in early November, that would 
be a sure sign that the industry is in crisis 
and is shedding capacity quickly to better 
match demand levels. While it is true the 
container mark et is over-supplied, the 
reason for so many units being inactive is 
not because of cripplingly low utilisation, 
it is because more and more owners are 
sending their assets into dry-dock  to have 
exhaust scrubbers retrofitted in order to 
be able to continue to use the cheaper 
high-sulphur fuel oil from 1 January, 2020. 
I n turn, the sudden removal of  ships f rom 
active service gave freight rates a fillip 
f rom mid-O ctober even as demand growth 
remained fairly anaemic by all accounts. 
The phasing in of  new bunk er surcharges 
related to I M O  2020 by some carriers also 
drove the recent pricing increase.   

All of which is to say that is very difficult 

to accurately call 2019 a good or bad year 
for carriers. The truth is somewhere in the 
middle. On the one hand, average all-in 
global freight rates are expected to end 
the year marginally higher than last year 
and carrier profits should stay in the black. 
O n the other, demand is clearly slowing 
and were it not f or the removal of  large 
numbers of  ships there would not have 
been much upside. The good news is that 
the disruptions caused by these events 
should lessen next year.  Being more 
adjusted to their impact as well coming off 
a lower base, Drewry anticipates a slightly 
faster pace of demand growth in 2020.    

THROUGHPUT PREDICTION  
Drewry’s recent Container Forecaster 
report ( published at the start of  O ctober) 
pitched 2019 global port throughput 
growth at 2.6%, a downgrade on the earlier 
3.0% forecast. This compares unfavourably 
with 2018’s 5.5% rise, but the trade war 
front loading in effect stole some of the 
volumes from 201 . 

For 2020, we now expect global port 
throughput to rise by 4.0%, down from 

LINER SHIPPING IN 2019 
WITH A VIEW TO 2020
Simon Heaney, Senior Manager of Container Research,  
Drewry, London, UK 

WWW.PORTTECHNOLOGY.ORG2   EDITION 91

SHIPPING 2020
A VISION FOR TOMORROW 



a previous 4.5% projection. There is a 
danger that all of the negative economic 
and geopolitical news creates something 
of a self-fulfilling prophecy that might 
run contrary to the facts on the ground. 
Trade tends to find a way and our demand 
forecast is therefore cautiously pitched to 
ack nowledge that the mark et is slowing 
( notwithstanding the sk ewed results 
of  2018  and 2019) while veering away 
from predicting an imminent apocalypse. 
Another potential boost to shipping 
volumes could come f rom greater 
production fragmentation. The trade war 
has f orced some shippers to re-evaluate 
their supply chains and consider moving 
some production away from China to 
other A sian origins such as V ietnam and 
Indonesia.  

C hina has developed its manuf acturing 
capacity to such an extent that it barely 
needs intermediate inputs f rom the rest 
of the world to support its exports, which 
is partly why world trade has decelerated 
in the last decade. If and when final 
goods sourcing moves to countries 
currently without the same manuf acturing 
eco-system as C hina they will require 
more intermediate inputs, meaning 
more production fragmentation and 
requirement for shipping. However, it is 
doub ul that all of these burgeoning new 
export hubs will soon be in a position to 
accommodate too much of China’s export 
volumes given how f ar behind they lag in 
terms of infrastructure and connectivity.  

There will be a small increase in f reight 
rates 2020, but it won’t be the result of 
improved supply-demand balance. Instead, 
it will be driven by higher bunker surcharges. 
We are forecasting that global all-in freight 
rates will rise by 6.5% in 2020. Excluding fuel 
costs the rise will be limited to just 3.6%.

IMO 2020
There is still no definitive guidance on 
just how much additional cost IMO 2020 
( the switch to lower sulphur f uels) will 
land on the industry, although we have a 
slightly clearer idea f ollowing some actual 
bunkering transactions in Asian ports that 
indicate a LSFO premium of approximately 
30%. However, because demand will 
intensif y bef ore the end of  the year those 
early prices might not be a very reliable 
guide. 

Our current estimate is that operators 
will be faced with an additional US 11 
billion fuel bill. Therefore, to avoid heavy 
losses carriers simply must recover a 
higher percentage of  the f uel cost than 
in the past. Our working assumptions is 
that they will claw back around 75% of the 
extra fuel cost, but if they don’t they may 
be forced to take extreme action on the 
supply side. 

Under this scenario it won’t take long for 
carriers to dust off the decade-old playbook 
that was used to see them through the global 
financial crash. There will be much less focus 
on service quality and more on cost cutting. 
To protect cash ows carriers will consider a 
number of  measures, including f urther slow-
steaming, more blank sailings, off-hiring of 
chartered vessels and possible inclusion 
of  f eeder calls into mothership service 
itineraries to save money on feeder costs. 
Failure to recover more of the fuel cost is 
also lik ely to push more carriers/owners to 
either have more ships fitted with exhaust 
scrubbers to be able to continue running on 
the cheaper high-sulphur oil, and/or to ramp 
up demolitions. 

CONCLUSION 
I f  events f ollow this path the supply-
demand balance will look very different 
from our current forecast. The worst case 
scenario, when most shipping lines lose 
stacks of money and some potentially face 
bank ruptcy, would actually be a f ar quick er 
route to rebalancing the mark et than the 
current plodding track. Such a turn of 
events might ignite another round of  M & A , 
although we do not expect to see that 
happen in our baseline model. Rather than 
chasing greater scale, we anticipate that the 
major lines such as Maersk and CMA CGM 
will continue to pour investment into their 
integrator strategies by acquiring more I T 
and logistics companies.

ABOUT THE AUTHOR
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R ecent economic events around the world 
look like a news form a global battlefield 
consisting of ared up trade battles between 
some maj or economies. C learly, the 
entire shipping industry is watching those 
developments and tries to de-risk their long 
term investment decisions and short term 
tactical moves. It is a little bit like playing a 
game of tennis blindfolded and estimating 
the traj ectory of  the incoming ball f rom the 
sound made by the racket of the opponent. 
This uncertain world is re ected in the 
different strategies employed by the various 
carriers and various ports aiming to protect 
their trade volumes and contain their huge 
capital investments in infrastructure and 
equipment.

THE CARRIERS:  
BIGGER AND BIGGER SHIPS
A mong the members of  the investment 
community, a pessimistic view of the 
industry sees a third of  carriers unlik ely 
to survive another serious economic 
downturn irrespective of the variations 
in their respective business models. The 

health of the industry in aggregate suffered 
for many years, as fierce competition and 
regulatory compliance wiped out the 
effects of any temporary surges towards 
profitability. The next decade features 
more of the same: tight margins, slow 
growth in revenues, and increasing 
environmental compliance costs. The 
advantage of new, ultra-large container 
vessels initially enjoyed by a few carriers 
dissipated, as cheap credit combined with 
government incentives to shipbuilders led 
to an explosion of orders and deliveries of 
ever larger vessels. 

In their traditional response to the 
customers, the carriers continue to focus 
only on the port-to-port cargo part of 
the supply chain journey. Yet the key to 
carriers’ sustained profitability in the next 
decade will be to integrate themselves 
deeper and deeper into that overall 
supply chain execution. For the carriers 
to be effective, they have to gain better 
knowledge of each customer’s supply 
chain journeys, approaches to supply 
chain cost management, and k nowledge 

of supply chain optimization. Digital-based 
rethinking of carriers’ processes will play a 
crucial role in achieving that.

Despite the headlines about digital 
disruption in shipping, the carriers seem 
to be holding their own. Ship-tech start-
ups and large tech companies have not 
managed to disintermediate the carriers, 
causing only minor ripples in how the 
slot space is being offered, the rates are 
calculated, how the passage is contracted, 
and how the accounts are settled. While 
the disruptors kept wooing the VC 
community, the carriers proceeded with 
their own internal digitalization agendas 
and AI-driven data analytics projects. 

From what I have seen, many carriers 
haven’t set their sights nearly high enough 
in response to disruptors or even the 
lessons they provide. Instead, they’ve 
been cautious, preferring copycat digital 
initiatives designed to emulate moves 
by competitors rather than using digital 
strategies to enrich their business models. 
Inability to look at themselves differently, 
the carriers find it difficult to know exactly 

MARITIME SHIPPING 
PATHS TO PROFITABILITY
Kris Kosmala, Industry Thought Leader, Malaysia 
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what to do, leaving them conf used about 
where to f ocus and where to allocate their 
resources.

The carriers venturing into digitalization 
would be advised to watch how Amazon 
or Alibaba go about penetrating their 
suppliers’ and merchants’ supply chains. 
They use their marketplace pla orms as 
major vehicles of their market expansion, 
utilizing those very same marketplace 
pla orms to allow their partners to 
integrate the analytics of various 

anonymized transactional data. Henceforth, 
they improve the end-to-end supply chains 
of  the whole ecosystem, not j ust their own. 
As those e-commerce behemoths increase 
their market presence, their investments 
into vertically integrated transport chains 
will create competition to carriers’ attempts 
at establishing the same offering.

When I first heard of Datalens, I thought 
its natural long term vision would be 
to turn itself into a marketplace. At this 
moment, it is transaction-oriented and it 

doesn’t have any important marketplace 
features. So, how could it evolve? Well, 
for one, all carrier Datalens participants 
could offer a curated and vetted mix of 
internal and third-party offerings. This 
services aggregation model could provide 
customers with easy, one-stop access to 
shipping, financial and insurance products 
to name but a few. It would also offer the 
ability to address multiple customer supply 
chain needs through a single, integrated 
channel. 
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Such a supply chain-servicing 
supermarket would take the focus away 
from annual rate negotiations and the 
nickel-and-dime discussions and allow 
carriers to focus on the high-return 
side of  their businesses. A  common 
marketplace would enhance customer-
carrier relationships by including 
recommendation engines, which use 
transaction, supplier, and customer data 
generated from the pla orm to provide 
personalized suggestions and offers to 
the buyers, yet also to the suppliers. This 
is exactly what the Amazon marketplace 
does. This segment-of-one style service 
would substantially reduce the risk of 
disintermediation by many external 
disruptors.

THE PORTS: NOT BIGGER AND BIGGER
In the wake of the ever expanding eet 
of  ever larger vessels, the carriers f orced 
the ports to spend significant money on 
infrastructure and equipment. Bigger ships 
required wider channels, stronger berths, 
f arther reaching cranes, bigger yards, and 
superb hinterland logistics network to 
both evacuate and deliver containers. In 
essence the approach was to build bigger, 
using bigger machinery to process greater 
quantities of cargo. Those infrastructure 
investments are not cheap. They take long 
time to deliver and an even longer time to 
realize the desired ROI.

Further, the big ship phenomena, 
evolving carriers’ operational practices, 
and more intelligent eet/service/rotation 
alignments will make the next decade 
quite risky for container-focused ports 
and terminal operators. Also, many ports 
will see their cargo volumes changing as 
of  C hina ref ocusing f rom a manuf acturing, 
export-oriented economy to one with 
growing GDP on the back of services 
and consumption. Secondary impact on 
volumes will come from rapid erection of 
protectionist trade barriers that will affect 
global economies for years to come. While 
in 2018 the ports handled over 1 billion 
containers, the predicted 10-year growth 
by some 70% will most likely materialize in 
smaller ports spread across developed and 
developing economies.

With a lot to gain in operational 
efficiencies, many ports keep innovating 
on the basis of  new technologies arriving 
daily, but any material impact will be felt 
from the artificial intelligence-driven 
analytics eshing out hidden opportunities 
to cut costs and grow revenue by 
improving services for customers. The 
issue of data analysis in ports is not new, 
but ports settled on old technologies 
and old think ing about data will be held 
from performing meaningful analysis 
and making impac ul decisions. Thus, 

the emphasis is still on better reporting 
instead of  on any meaningf ul business 
model changes. Abundance of IoT enabled 
equipment shifted focus to equipment-
based analytics, taking attention away 
from macro-decisions at port and terminal 
levels based on data other than that 
generated by IoTs.

Unfortunately, even with that explosion 
of data inside and outside of the ports and 
terminals, not many ports have shown 
that they converted all that new and 
bigger data into better planning, investing, 
commercial and operational decisions. 
This could be rooted in two problems: 
firstly, a lack of commercial-off-the-shelf, 
comprehensive AI solutions that cater to 
business needs end-to-end, and secondly 
from suggested actions and the level of 
internal k nowledge about how to go about 
using more data for all types of decisions 
happening within ports and terminals. 

As an example, massive amounts of 
commercial and operational data has 
been made available to ports, yet they 
have not managed to convert it into any 
new transformational approach in how 
they price and negotiate contracts for 
vessel calls. However, such new thinking 
is already needed, as those ultra-large 
vessels changed the operational natures 
of the calls themselves. Essentially, 
traditional contracts for ports-carriers 
services and the way those contracts are 
being discussed and enf orced are too 
divorced from their context to predict 
the behaviours of all carriers the port and 
terminals would lik e to handle.

Alternative data sources such as 
vessel management pla orms and the 
aforementioned service offering-oriented 
marketplaces could be a reliable source 
of supply chain behaviour data that is not 
invasive of vessel operators and shippers 
commercially private information. 
Developed methods and technologies 
assuring data privacy is consented and 
permissioned are there for the ports to 
leverage, but that will not happen until the 
ports develop capabilities to ingest that 
data and use it to improve effectiveness of 
how they operate and how they manage 
increasing their profitability.

CAN COLLABORATION WORK? 
Then there is the issue of port collaboration 
to better handle the carriers and to let 
the ports become actors in the end-to-
end supply chains of owners of the cargo 
that ows through the ports. They need 
to coordinate and ensure carriers can 
efficiently operate their larger ships in the 
confined spaces of the ports and exchange 
more information about vessels’ activities 
in their ports, so that ports on each 
vessel journey make proactive decisions 

benefiting ports early, rather than last 
minute decisions benefiting the carrier, 
but representing major unplanned costs 
to the ports. 

Above all, the ports need to think 
of creating a common port-operated 
marketplace to counter what the carriers 
will eventually do about creation of their 
own. Ports jumping onto Datalens is a 
double edged sword. They could spend 
their precious few IT resources on joining 
and utilizing transaction-driven pla orm, 
or they could create their own Datalens-
like pla orm, but with focus, that is more 
useful to ports and their terminals.

There are already port-oriented 
pla orms that could be adapted for this 
task, most notably CALISTA and the Global 
Shipping Business Network (GSBN), yet in 
reality there are too many. Development 
of a single, universal pla orm acceptable 
to all ports and their partners will be 
very difficult, hence, connecting multiple 
pla orms implemented by various 
ports might be a better approach. The 
Connected Ports organization is currently 
developing a standard API and a data hub 
that enables connecting disparate port 
pla orms into one coherent mechanism 
to serve the sea and the land operators. 

There is no doubt that we are living in 
the transformational years of the maritime 
industry. There is sufficient internal will to 
support this transformation, so whether 
you work for a port, a terminal, or a carrier, 
get interested, get involved, and push 
the innovation forward for the benefit 
of everyone in the maritime shipping 
industry. 
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Since the early 1960s, industry-
developed technology standards and 
their adoption by manuf acturers 
have unleashed successive waves of  
innovation and productivity. E lectrical 
interf ace, computer, and network  
standards transf ormed data usage. 
Telecom, wireless, and I nternet 
standards have changed the way the 
world communicates. G lobal trade 
and multimodal transportation ( M M T) 
organiz ations are now turning to 
standards-based systems and processes 
to signif icantly improve ef f iciency, 
prof itability, and customer satisf action. 
The U nited Nations C entre f or Trade 
F acilitation and E lectronic Business 
( U N/C E F A C T) has become a f ocal point 
f or def ining electronic standards that 
relate to global trade. Together, U N/
C E F A C T, global governmental agencies, 
M M T and supply chain ( SC ) partners, 
and technology providers are meeting 
today' s electronic trade issues head on.

WHY STANDARDS?
Traditional paper-based trade processes 
simply do not provide the data or 
visibility needed f or global commerce in 
a connected world. C argo owners have 
limited visibility into their shipments. 
Maritime, rail, and truck shippers must 
make critical decisions in short periods of 
time. Cargo and container traffic volumes 
continue to increase. Carriers face greater 
challenges in balancing book ings and trade 
lane capacity.

W ithout the ability to generate, deliver, 
analyze, or share real-time information in 
standard f ormats, ecosystem members 
constantly battle with inconsistencies and 
unk nowns. F or example, shipping terms 
that vary between countries can lead 
to disputes over who is responsible f or 
payment. Small ordering inconsistencies 
can create conf usion, delay, and added 
cost as they play out through quoting, 
invoicing, materials management, and 
customs documents. 

Standards address these, and many 
other, issues. Shifting the focus from paper-
driven processes to process-driven data 
and work ows is possible with standards 
and common data-sharing protocol. 
Standards enable carriers, ports, f reight 
f orwarders, BC O s, and other supply chain 
partners to gain seamless data exchange 
for increasing agility, supporting decision-
making quality, and improving profitability. 

SEMANTICS AND SEMANTIC MODELS: THE 
FOUNDATION
Developing standards is like creating 
intelligent building block s that can be 
reused and combined in any number of  
ways, depending on the specific users 
and processes. The foundation is built on 
semantics. Standard semantics ensure 
that everyone in the ecosystem means 
the same things by the same terms. F or 
example, "shipment" is defined as:

Shipment (Trade Delivery): an 
identifiable collection of one or more 

STANDARDIZATION 
SUPPORTING THE FUTURE OF GLOBAL TRADE
Hanane Becha, PhD Computer Sciences, Innovation & Standards Senior Manager, 
UN/CEFACT Smart Container Project Leader
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Trade I tems ( available to be) transported 
together f rom the Seller ( O riginal 
C onsignor/Shipper) to the Buyer ( F inal/
Ultimate Consignee). Each shipment:
•  Can only be destined for one Buyer
•  C an be made up of  some or all Trade 

I tems f rom one or more Sales O rders
•  C an have only one C ustoms U C R
•  C an f orm part or all of  a C onsignment 

or may be transported in different 
C onsignments

Based on a library of semantic definitions 
f or business process data, U N/C E F A C T 
has created semantic models for specific 
international supply chain functions—Buy, 
Pay, and Ship. These semantic models 
can be reused across business sectors, 
ensuring that all users mean the same 
thing, regardless of  document or process.

CUSTOMIZATION ADDS CONTEXT
To provide the proper context for specific 
business sectors and applications, syntax 
is added to semantic models, and they 
are combined to create " master message 
structures" specific to MMT and SC 
processes. M aster messages become the 
underlying structure for many different 
electronic processes and work ows, such 

as invoicing, ordering, quoting, bookings, 
and bills of  lading. Y et, they allow 
customization for specific processes, as 
shown in F igure 1.

A FRAMEWORK FOR COLLABORATIVE 
SERVICES
W ith master messages established, 
applications and processes can be 
connected using Application Programming 
Interfaces (APIs). These specifications are 
the glue enabling seamless communication 
of consistent information, regardless of 
vendor pla orm or software services. APIs 
enable plug-and-play interf aces between 
systems and processes, enabling users 
to avoid vendor lock-in, automate critical 
processes across the ecosystem, and create 
new services that enable real-time visibility, 
analysis, and response f or global commerce 
participants. Standards-based messaging 
and APIs enable seamless communication 
between M M T and SC  systems and 
processes, as shown in F igure 2.

PRACTICAL BENEFITS
Different members of the supply chain 
have different requirements for data. Some 
need real-time snapshots and dynamic 

updates f or up-to-the-minute monitoring. 
Others need per-booking data to better 
serve customers. Still others need time-
stamped verification of events for legal 
and compliance reasons. Standards enable 
data that can be delivered to the right 
people, at the right time, in the right way:

ASSET KEEPERS
A sset k eepers need to k now where 
specific assets are located and how they 
are used. Complete, timely data improves 
maintenance investments to balance asset 
uptime, availability, and safety.

ASSET MANAGERS
Managers also need location and usage 
data f or balancing global supply and 
demand. Data is essential for forecasting, 
optimizing asset storage and repositioning, 
and meeting Service Level Agreements.  

COMPLIANCE MANAGERS
D etailed data and the ability to interoperate 
with global compliance portals enables 
compliance managers to more easily meet 
global regulations for shipping documents, 
validate container weights, customs law, 
tax law, haz ard classes, and others.

Figure 1.  Semantic definitions are used in master messages, which are customized to specific needs.
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INSURERS & FINANCIERS
Detailed monitoring data substantiates 
claims for eet, asset, and cargo insurance. 
I t can help shippers reduce insurance 
premiums, lower claim management costs, 
obtain better credit terms, and optimize 
cash ow.

MARITIME, RAIL, AND TRUCKING OPERATORS
Operators rely on data to improve eet 
productivity, identify operational problems 
quickly, digitally perform brake inspection, 
and increase overall efficiency.

QUALITY MANAGERS
Detailed data from multiple perspectives is 
essential for quality managers. Whether they 
are responsible f or asset quality, ensuring 
cargo quality, or motivating employees—
they need in-depth data f or quality 
assurance, remediation, and planning.

SECURITY PROFESSIONALS
Charged with protecting systems, processes, 
and assets, security prof essionals need 
real-time data and alerting capabilities 
for incident response and remediation. 
W hen anomalies occur, such as a container 
door being opened, they can accelerate 
investigation. Data gives them the insight 
needed to strengthen existing security 
controls and f urther reduce risk .

SHIPPERS
Shippers care about their cargo—keeping it 
safe, maximizing its condition, and ensuring 

on-time delivery or arrival. Data services 
can give them instant, real-time insight 
per book ing or container so that they can 
activate contingency plans if necessary.

GETTING THE DATA THAT MATTERS
Standards not only enable global trade 
participants to improve operations, they 
offer opportunities for obtaining and using 
data to enhance efficiency and customer 
services. Based on industry standards, data 
can be accessed f rom desk top or mobile 
devices and easily incorporated with 

existing management systems to improve 
decision-making, add value to existing 
services, or to create ones. 

W ith the ability to standardiz e 
communications across processes, 
applications and trading partners, global 
transport organizations can accelerate 
customs clearance, reduce transit costs, 
enhance their brands, and improve cash 

ow. By enabling the services that support 
each ecosystem member's information 
needs, standardization creates the 
foundation for successful global trading.
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Figure 2.   Standards-based messages and APIs simplify processes between infrastructures, enforce secure transactions, enable data sharing, 
and help organizations achieve new levels of visibility and performance—irrespective of their existing technologies and client connections.
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The maritime industry has a crucial part 
to play in international trade, with over 

0% of it being transported by sea. That is 
good news for the environment; per tonne-
kilometre, carbon emissions from shipping 
are significantly lower than for road or air, 
making shipping the most environmentally 
friendly means of international trade. 
Despite this status, the sector’s impact on 
our climate remains a controversial issue, 
demonstrating an industry with con icting 
views of what defines sustainable shipping. 
In October, the Mediterranean Shipping 
Company (MSC) released a statement 
ruling out exploration of Arctic shipping 
routes due to environmental concerns. 
Shortly thereafter, Sovcom ot announced 
that two of its tankers had successfully 
crossed the Arctic’s Northern Sea Route, a 
shortcut from current routes, saving time 
and burning less fuel.

The Arctic has become such a focal point 
because it is where the tug-of-war between 
sustainability and profitability is amplified. 
The region has an almost unique ability to 

produce a global environmental snowball 
effect, as melting Arctic ice is capable of 

ooding the seas with freshwater, lowering 
temperatures and salt levels across the 
world’s oceans and producing a resulting 
ripple effect across global weather patterns. 
It has a major in uence on all sectors, from 
food production to global sea levels to 
climate. This degree of impact means that 
what happens there matters everywhere 
else, so protecting it is of global importance.

Conversely, it also represents a major 
opportunity for the maritime sector. Routes 
across the Northern Sea Route are much 
shorter than those around the Arctic, which 
is why Sovcom ot highlighted how efficient 
their large-capacity tankers’ voyages were 
in terms of time, fuel use and therefore 
operational cost.

But the reality is that the industry is coming 
under increasing pressure to prioritise 
sustainable operations over those that 
support revenue generation. The recently-
issued Global Maritime Issues Monitor 
201  has revealed that “environmental 

and climate related issues have jumped 
to the top of decision-makers’ agendas,” 
re ecting the spate of new International 
Maritime Organization (IMO) environmental 
regulations that come into force next year 
under the IMO’s World Maritime theme for 
the year of 2020: sustainable shipping for a 
sustainable planet’.

How can these two seemingly con icting 
priorities be merged into a win-win, 
where taking advantage of the one does 
not negatively impact the other, and the 
industry maintains its status as the most 
sustainable form of trade and transport? 

THE NEED FOR CONNECTIVITY
The key to developing solutions for the 
complex Arctic problem is high-throughput, 
low-latency connectivity. Currently, 
there is little to no connectivity in the 
region. It is poorly served by terrestrial 
infrastructure, and its position at the top 
of our Earth leaves it mostly out of reach 
for geostationary satellites. A number of 
problems have arisen from this absence. 

SUSTAINABILITY  
IN SHIPPING 
SUSTAINABILITY IN SHIPPING 
Carole Plessy, Head of Maritime Product Development, OneWeb
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Firstly, the lack of it makes oversight and 
governmental monitoring on shipping 
activity difficult. Local ecosystems are 
at risk because the ban on commercial 
fishing has been difficult to enforce. The 
lack of communication between vessels, 
headquarters, and even among crews, also 
puts everyone at a higher risk of accidents, 
and those accidents not being detected as 
quickly as is possible. 

A 2006 Alaska oil spill, for example, 
went undetected for five days before an 
oilfield worker detected it by accident. The 
eventual damage was a leak of 267,000 
gallons spread across Prudhoe Bay, leaving 
a vast task for clean-up crews working in 
sub-zero temperatures to dig for oil in the 
snow and causing considerable damage 
to the local environment. The lack of 
effective communications in this region 
had a devastating effect. It says a great 
deal about the current state of maritime 
connectivity that issues like this, that 
happened more than a decade ago, are 
still at play.

Though the lack of high-quality 
connectivity may be the starkest in the 
Arctic, it is a problem for the whole maritime 
industry. A Nautilus International survey 
of 2,000 maritime professionals revealed 
that 12% of the group permanently have 
no connection at all at sea, while the 
remaining 88% spoke of slow and patchy 
service, meaning the diminished returns 
in oversight, efficiency, and environmental 
prudency extend across all global shipping 
routes. 

This is because, where at-sea maritime 
satellite connectivity is available, it is often 
delivered to operators as a single channel, 
requiring ships to carve up data between 
everything from safety-crucial applications 
to crew social media to emissions 
monitoring. Important environmental-
supporting functions such as speed, fuel 
and emissions analysis do not get the 
high-speed connections they need, and 
the current lack of high-throughput, low-
latency services makes real-time monitoring 
and analytics impossible.

Though the maritime industry is 
starting to embrace digitalisation, as 
evidenced by the successful introduction 
of environmental and cost efficiencies 
from digital technology in shore-based 
logistic networks, this progress has not 
been carried over to vessels’ systems. This 
difference in progress is consistent with the 
difference between the quality of offshore 
and onshore connectivity. Compared to 
other industries, the maritime industry 
has historically been slower to implement 
technology changes than others, but faster 
connectivity at sea will also bring about 
rapid acceleration of the integration of 
other technologies.

SUSTAINABLE IS THE NEW PROFITABLE
This will help merge the industry’s two 
seemingly contradictory needs of revenue 
generation and environmental regulatory 
compliance. Improved sustainability through 
better satellite connectivity goes hand-in-
hand with increased profitability. Preventing 
unchecked oil spills obviously ticks both boxes 
as an obvious, publically-visible benefit. Less 
known is that improved communication 
channels and emissions monitoring can 
streamline shipping routes and minimise 
fuel consumption. Faster data gathering 
and analysis can provide companies with a 
competitive edge, as it can help them care 
for equipment more effectively and use fuel 
more efficiently. Down the road, artificial 
intelligence and machine learning can take 
data processing to another level.

Another part of the associated economic 
benefit comes from easier compliance with 
increasingly stringent regulations, avoiding 
the kind of fines that will come into force 
next year under the IMO’s new mandates. 
On land, satellite communications can 
complement strained terrestrial networks, 
ensuring universal connectivity to 
organisations and agencies to continue 
protecting local populations, supporting 
scientific and research efforts and helping 
authorities be informed of and protect their 
local environment. 

THE CONNECTION OF THE FUTURE
The environmental and business 
opportunities at play have not gone 
unnoticed by the satellite communications 
sector. Geostationary (GEO) satellite services 
are still the most popular connectivity-
provider in the industry. But their position 
high above the equator makes significant 
sacrifices in terms of latency, and provides a 
weak connection to those areas at the edge of 
their coverage, such as the Arctic. Moreover, 
low-Earth orbiting (LEO) constellations are 
traditionally lacking in power – of use only 
for safety-critical services without the kind 
of applications that would help maritime 
operations be both safe, sustainable and 
cost-effective.  

Additionally, many existing maritime 
connectivity suppliers usually constrict 
users to long-term, in exible contracts, 
discouraging widespread use. This is why 
there is currently a push towards systems 
of many high-power, low-Earth orbit 
satellites such as those from OneWeb, as the 
goldilocks solution to this trade-off. We will 
be supplying the Arctic with near-constant 
coverage, as soon as next year, with polar-
orbiting satellites capable of filling the service 
gaps left by lofty GEO equivalents, and less 
powerful, smaller LEO constellations. The 
low-latency connection provided by our 
satellites will allow for the real-time vessel 
tracking and emission monitoring so vital 

for the sustainability and profitability of the 
shipping sector in the Arctic, and the rest of 
the world. 

Such a connection also allows for user 
terminal health and usage data to be 
submitted to distribution partners so 
that problems can be dealt with as they 
arise, without the need for the maritime 
user to contribute their own resource 
for maintenance. This opens real-time 
connectivity up to smaller players, rather 
than just the large merchant shipping 
multinationals, and ensures sustainable 
operations are made widespread throughout 
the industry. 

These improvements will benefit the 
maritime industry globally, but will be 
most visible, and urgent, in the Arctic. 
The remoteness of the Arctic poses many 
challenges for all kinds of industries, 
but with the help of ubiquitous, high-
speed connectivity, sustainable maritime 
operations does not need to be one. We 
are currently seeing that most-coveted of 
industry convergences, where the concerns 
of a particular industry are being recognised 
and addressed by another capable of 
providing the solution. Connectivity will 
bring about three kinds of protection: that of 
the Arctic’s delicate ecosystem, the maritime 
sector’s revenue streams, and the industry’s 
reputation as the world’s most sustainable 
mode of trade and transport.
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This paper is a sequel to my previous 
Port Technology paper “Big Ships and 
Densification of Container Terminals” (June 
2019).  Both papers are concerned with 
big-ship terminals’ need to expand capacity 
while facing shortage of waterfront land. 
The container yard (CY) takes most of the 
waterfront area and therefore its capacity 
is the main constraint on overall terminal 
capacity.  The previous paper focused on 
measures to increase CY capacity without 
expanding its area, using technology to 
increase storage density, including a novel 
High Bay System and high-density versions 
of present yard cranes.  The previous paper 
intentionally ignored berth capacity, since 
for most terminals it far exceeds CY capacity.  
Yet, since the berth is the most essential 
and costly terminal component, a brief 
discussion of its capacity is warranted. 

Berth capacity is usually expressed by the 
formula:  

Number of Cranes per Berth x Crane 
Productivity (TEUs/Hour) x Available Berth 
Hours (Hours/Year) x Berth Utilization (%)

The first argument, the number of ship-
to-shore (STS) cranes per berth, or crane 
density, depends on the design ship’s 
length and configuration.  Since STSs can 
only be positioned every other bay, up to 
13 STSs can be deployed to handle a 24-bay, 
big ship of 24,000 TEUs. In reality, due to 
operational and financial considerations, 
the average number of STSs handling big 
ships is around 6.  The second argument, 
crane productivity, depends on crane 
technology.  Newer STSs, equipped with 
dual trolley, automated conning/deconning 
and tandem lift capability, already reach 
40+ moves/crane-hour (e.g., Barcelona’s 
BEST, Spain; Charleston, USA; Qingdao’s 
QQCTN, China; Moody’s recent report). 
Accordingly, productivity of 240 moves/

berth-hour (6 x 40) is already within reach 
for big-ship terminals.  Assuming 80% 
berth utilization, 1.7 TEUs/move and 10 
days/year downtime, berth throughput 
capacity can reach 2.78 million TEUs/year 
(240 x 355 x 24 x 0.8 x 1.7) which, for a 
400-m design ship is equivalent to 6,000 
TEUs/m ( 2,780,000/460), compared with 
2,000 TEUs/m currently achieved by most 
productive terminals. Future technologies 
are aimed at doubling crane density, 
among them: (a) STSs mounted on elevated 
runways similar to APMT’s Fastnet, and 
(b) indented, 2-sided berths, similar to 
Amsterdam Container Terminal.  A novel 
version of the indented berth, Konecrane’s 
COFASTRANS, based on double-girder 
bridge cranes with four trolleys each, is 
planned to reach productivity of about 
400 moves/berth-hour.  Incidentally, 400 
moves/berth-hour also is the current 
world’s record, as recently reported by 

DETACHING LANDSIDE  
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BIG-SHIP CONTAINER TERMINALS 
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Salalah, Oman. It seems therefore, that in 
the near future, berth productivity of 280 
moves/berth, declared “revolutionary” by 
Drewry, quoting Maersk Line , will be the 
norm for handling big ships.  Altogether, 
berth capacity has the potential to grow 
3 folds from its current level – if not 
constrained by CY capacity.  

INCREASING CY CAPACITY TO MATCH 
BERTH CAPACITY 
Achieving a similar, 3-fold increase in CY 
capacity is unattainable solely by densifying 
storage, even with the above-noted 
technologies.  It requires much more radical 
measures:
• Removing Non-Essential Functions 

– Continue past trends of ("off-dock") 
relocating outside the marine terminal 
storage sheds, CFS, and chassis parking to 
include administrative buildings, empty 
container yard, and intermodal railyard, 
using their area to increase the CY’s area; 
and

• Relocating the Functions of Storage 
and Gate Processing – Transfer these 
functions from on-dock to off-dock CYs, 
resulting in reducing containers' dwell 
time at the marine terminal from the 
current 4-5 days to 1 day (or less).

The second measure is, in effect, a 
rearrangement of the entire port system: 
detaching landside operations from 
waterside operations – the subject of this 
paper.  Before that, the following is a short 
discussion of the first measure, removing 
non-essential facilities, focusing on on-dock 
intermodal yards (IMY).   

REMOVING ON-DOCK INTERMODAL YARDS
Most modern container terminals 
incorporate on-dock intermodal yards (IMY), 
occupying waterfront areas that could 
otherwise be used as CYs.  For example, 
Figure 1 shows the planned layout of the 
future 2.5-million TEU Roberts Bank 2 (RB2) 
container terminal in Vancouver BC, Canada, 
to be constructed on an artificial island in 

deep water, connected to the mainland by 
a long and narrow causeway. The terminal 
area taken by the on-dock IMY is about 
half that of the CY.  Also, the on-dock rail-
handling operation is cumbersome; it 
requires “shoving” long trains back & forth 
through the causeway, a costly maneuver 
which interferes with terminal operations. 
Alternatively, RB2’s railbound traffic could 
be trucked to an IMY located at a near-dock 
location on the mainland, or, preferably, to 
the adjacent IMY of Deltaport’s GCT, which 
can be expanded to serve both terminals.  
The expanded IMY will be operationally 
more efficient and the larger railbound traffic 
volume will provide for better rail services. 
Despite the longer trucking distance, the 
cost difference between on-dock and off-
dock transfers should be insignificant, if 
conducted by self-driving trucks using a 
port-dedicated road (see below discussion 
on the “devaluation of drayage”).  The pay-
off for removing RB2’s IMY and dedicating 
the entire island’s area to a CY would be 
dramatic -- increasing the CY’s capacity, as 
well as that of the entire terminal, by 50%.  
Another possibility is to substantially reduce 
the size of the island and save on the costly 
deep-water reclamation, or use the area to 
support another dock on the opposite side 
of the island.

My studies of US on/off-dock IMYs suggest 
that allocating a scarce waterfront land to 
IMYs is economically justified only when 
the share of railbound traffic that can be 
efficiently handled on-dock approaches 
30%.  This indeed is the case with many 
US ports on both coasts (e.g., Los Angeles 
35%, Norfolk 37%).  Still, there are quite a 
few ports with relatively small railbound 
traffic, but with large on-dock IMYs (e.g. 
New York 15%, Rotterdam 11%).  For these 
ports, the impact of railbound traffic on the 
local economy is limited, since the traffic 
is usually destined/originated to/from far-
away hinterlands.  Also, since this railbound 
traffic is mostly discretionary, it can be better 
served by neighboring ports with ample 

waterfront lands.  In conclusion, although 
it may border heresy, ports with a small 
percentage of railbound traffic and limited 
waterfront area should consider removing 
their on-dock IMYs, using the area to enlarge 
CYs and increase their CYs’ and overall 
terminal capacity.

PURE PEEL-OFF TERMINALS
The previous paper discussed the growing 
trend among US West Coast ports of “peel-
off” operations: storing import boxes upon 
their discharge from ship in unsorted 
“blocks” and, after a short stay, trucking 
them “en-block” to nearby, off-dock CYs. 
For example, in Los Angeles, SSA presently 
operates 3 off-dock CYs, transferring up 
to 2,000 boxes/day, mostly at night; the 
planned Harbor Performance Enhancement 
Center’s off-dock CY is expected to transfer 
4,000 boxes/day(!). In Long Beach, NEXT 
Trucking has recently inaugurated an off-
dock CY; in Oakland there are already several 
operators offering peel-off services (also 
called “dray off” or “drop yard”). While 
currently applicable mainly to import boxes, 
off-dock CYs could also handle export boxes, 
saving on the drayage cost by facilitating 
dual-cycling.

There is nothing new in the concept of 
diverting some of the port’s operations away 
from the waterfront.  One example, Inland 
Container Depot (ICD) is designed mainly 
to avoid port congestion.  ICDs are popular 
especially in developing countries (e.g., 
Nigeria, Ghana, Kenya, India, Bangladesh). 
Another example is the dry (inland, satellite) 
port, located in remote, hinterland area, 
is designed to save on trucking cost by 
providing connection via rail and barge. 
Interestingly, dry ports, which have been in 
operations for many years worldwide, have 
recently gained popularity with US East 
Coast ports (e.g., Norfolk, Charleston).

Thus far, peel-off operation has only 
been applied to some of the traffic at 
marine terminals.  Why not apply it to all 
the traffic? In such a pure peel-off marine 

Figure 1: Roberts Bank 2 Planned Layout
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terminal, all boxes will be transferred en-
block to/from off-dock CYs immediately 
after/before ship arrival.  These off-dock 
CYs will be providing storage and gate 
processing; the on-dock CY will only serve 
as an operational buffer in support of ship-
handling. Accordingly, in a pure peel-off 
terminal, the dwell time of boxes will be 
slashed from the current average of 4-5 days 
to 1 day or less. The reduction in dwell time 
will result in a proportionate increase in the 
CY’s throughput capacity— allowing it to 
keep pace with berth capacity.  Altogether, 
in the envisioned pure peel-off terminal, the 
landside operations will be “detached” from 

the waterside operations which, in effect, 
amounts to rearrangement of the entire 
port system.

Moreover, the envisioned pure peel-
off terminal will only be dealing with a 
few “wholesale” customers, off-dock CY 
operators handling blocks of containers; 
there will be no dealing with myriad “retail” 
customers, individual shippers attempting 
to retrieve a specific container, which might 
be buried at the bottom of the pile. A close 
cooperation between on-dock and off-
dock CYs will simplify the inter-CY transfer.  
Special “speed gates” with cameras and 
automated barriers will eliminate the need 

for paper documents and physical survey 
of equipment and testing of road-ability.  
Accordingly, in a pure peel-off terminal 
there will be no need for elaborate gate 
facilities, including pre-gate parking, entry 
kiosks, multi-lane canopies, trouble lanes, 
administrative buildings, etc.  And, since 
all handlings will be en-block, selectivity-
oriented, high-density storage technologies 
such as High Bay System, will be of no use.

OFF-DOCK CYS’ COSTS AND SAVINGS
Adding off-dock CYs to the port system entails 
additional costs due to double handling 
and, especially, inter-CY trucking (drayage).  

Figure 2: Conventional vs. Transfer Terminal
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Ideally, the inter-CY drayage traffic should use 
dedicated port roads or, at least, special lanes 
where non-port traffic is prohibited (e.g., at 
night).  The drayage should be conducted by 
electrified, self-driving trucks, platooning, and 
rubber-wheel trains (multi-trailer systems, 
MTS).  As a result, the cost of drayage to/from 
off-dock CYs (and air pollution) will be radically 
reduced. The envisioned “devaluation of 
drayage” will have a profound impact on the 
port system, similar to that of the “devaluation 
of selectivity” discussed in my previous 
densification paper; both devaluations are 
made possible by the combination of block 
operations and automation.

The savings generated by off-dock CYs will 
stem first from providing low cost storage, 
gate processing and related terminal 
services.  Second, distributing the marine 
gate processing over several off-dock CYs 
will diffuse the traffic concentration and 
congestion and reduce trucking costs to/
from the marine terminal. If, in the future, 
off-dock CYs add logistic functions, there 
will be additional savings in trucking costs, 
since off-dock CYs will become final origin/
destination points for the containerized 
cargo.  Still, the main saving will be the 
substantial increase in the capacity of the 
on-dock CY along with that of the entire 
marine terminal.

CONVENTIONAL VS. TRANSFER TERMINALS
Figure 2 illustrates the envisioned re-
arrangement of the port system, using a 
hypothetical case-study of a port authority 
considering building a new terminal for 
big ships, based on a massive, deep-water 
reclamation.  The Figure’s left side shows 
a conventional layout, with all terminal 
functions provided on-dock, including a 
large CY required with capacity matching 
berth capacity. The Figure’s right side 
presents an alternative layout, defined as 
Transfer Terminal, with a small on-dock CY, 
functioning as an operational buffer. The 
functions of storage and gate processing 
of containers are relocated to off-dock 
CYs, with the inter-CY connection provided 
by a dedicated network of port roads.  The 
small on-dock IMY of the conventional 
layout is replaced by a much larger, near-
dock IMY.  The near-dock IMY can also 
serve domestic containers and trailers, 
resulting in more frequent rail services to 
more destinations.  

While Figure 2 refers to new terminals, 
the concept illustrated there also is 
applicable to existing terminals attempting 
to increase capacity while facing a 
shortage of developable waterfront land.  
Accordingly, these terminals could transform 
their operating system to pure peel-off, 
relocating the on-dock storage, gate and IMY 
operations outside the marine terminal, to 
near-port off-dock CYs and IMYs. 

SPECIALIZATION: GATEWAY, 
TRANSSHIPMENT AND RAIL TERMINALS
The discussion thus far focused on 
gateway terminals, or terminals mainly 
handling local traffic via trucks, for which 
the landside operations of storage and 
gate processing are relocated to off-
dock CYs.  For terminals mainly handling 
transshipment traffic, there is no use for 
off-dock CYs since (a) the on-dock storage 
and gate processing operations are quite 
limited; and (b) inter-ship dwell time is 
short.  This also is the case with terminals 
mainly handling railbound traffic, which, as 
already argued above, should be handled 
by on-dock IMY. Accordingly, I envision an 
evolutionary process culminating with the 
emergence of three types of specialized 
marine terminals: gateway, transshipment, 
and rail, with each terminal having a 
different layout and yard system.  Still, all 
three will have common features – block 
operations and limited on-dock CYs and 
gates.

My previous densification paper 
discussed the case of Jebel Ali’s Terminal 
4, arguing that a high-selectivity storage 
system is not required there, since about 
half of its traffic was transshipment.  The 
other half, local cargo, is mostly destined/
originated to/from the nearby FTZ. 
Accordingly, a plausible expansion plan for 
Terminal 4 could be based on splitting its 
yard system into: (a) for transshipment, 
on-dock, limited CY based on the existing 
ARMG crane system; and (b) for gateway, 
en-block trucking to off-dock CYs 
constructed at the nearby FTZ. 

EXPANDING THE ROLE OF PORT 
AUTHORITIES
Developing a system of off-dock CYs and a 
road network to connect them to marine 
terminals requires active intervention by 
port authorities in the region surrounding 
their marine terminals, beyond their 
traditional area of jurisdiction.  Such an 
intervention mandates close cooperation 
with regional governments.  In most ports, 
the land surrounding marine terminals 
is used for port-related activities such 
as chassis parking, empty box depots, 
warehouses, and truck terminals, some 
of which can be relocated farther away 
from the waterfront to provide land for off-
dock CYs.  However, some ports are tightly 
cordoned by residential and commercial 
areas, which may require re-zoning, 
buying out tenants and, in difficult cases, 
condemnations, as demonstrated by the 
recent land seizure by the City of Newark 
and the NY/NJ Port Authority.   Developing 
a near-port road system could be mostly 
based on expanding existing roads with 
dedicated port-traffic lanes or, if impossible, 
allocating existing lanes during off-hours.  

But it may also require constructing new 
roads, including overpasses/underpasses, 
which may require heavy investments.  

PARADIGM SHIFT: FROM WATERSIDE TO 
LANDSIDE
To recap, this paper explores a radical 
concept for increasing the capacity of land-
constrained, big-ship container terminals: 
rearrange the entire port system by 
detaching the landside from the waterside 
operations.  The rearrangement involves 
relocating the storage and gate processing 
functions from on-dock CYs to off-dock CYs, 
limiting the role of on-dock CYs’ to function 
as an operational buffer for ship handling. 
The rearrangement would allow present 
marine terminals to fully exploit their berth 
capacity, resulting in a 3-fold increase in 
overall terminal capacity. 

Although seemingly radical, the 
proposed concept simply extends long-
established (ICDs, dry ports) and recently-
introduced (peel-off) trends to their logical 
end.  Nonetheless, its implementation, 
including the acquisition/condemnation 
of near-port land, construction of off-dock 
CYs and, especially, port roads, is going to 
be a long and arduous process, mandating 
close cooperation between port authorities 
and regional governments. Hence, the time 
to start thinking and planning for it is right 
now. The alternative, building new big-ship 
terminals, is incomparably more difficult 
and, for some ports, unattainable. 

To conclude, this paper is a call for a 
paradigm shift  in the thinking of the port 
industry in the era of big ships and scarcity 
of waterfront land: shift your attention 
from constructing new terminals to better 
utilizing existing ones – and from the 
waterside to the landside of your port 
infrastructure.
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