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Mega-Ships in the Indian Ocean: 
Evaluating the Impact 

and Exploring Littoral Cooperation 

Abstract

The Indian Ocean has seen a steady increase in the size and number 
of  Ultra Large Container Vessels (ULCVs) or mega-ships equal to or 
in excess of 18,000 twenty-foot equivalent units (TEU) from 2014 
onwards. This has created economic and infrastructural pressures on 
Indian Ocean littorals. With mega-ships growing on the Asia-Europe 
route, the Indian Ocean Region (IOR) will need to create flexibility in 
landside maritime infrastructure and hinterland transport systems to 
be able to respond adequately to a range of externalities. This paper 
analyses the challenges that are emerging due to the increased size of 
ships in the IOR. In the absence of any global regulation on the size 
of container vessels, the paper recommends that India take a lead in 
bringing together the IOR littorals to determine the point at which the 
economies of scale associated with mega-ships might decline.

(This paper is part of ORF’s series, ‘India and Global Governance’. Find other research in 
the series here: https://www.orfonline.org/series/india-and-global-governance/)

Attribution: Gayathri Iyer, “Mega-Ships in the Indian Ocean: Evaluating the Impact 
and Exploring Littoral Cooperation”, ORF Occasional Paper No. 204, July 2019, 
Observer Research Foundation.
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Introduction

Over the last decade, the shipping industry has seen the doubling of 
container  ship size worldwide—from an average capacity of 9,000 
twenty-foot equivalent (TEU)i to 18,000 TEU. This has led to the 
reduction in costs of shipping by almost a third.1 While the reduction of 
costs of transporting goods and reduction of fuel used is an advantage to 
global trade, after crossing a certain threshold in size, these advantages 
become disadvantages. The disadvantages are mainly felt on existing 
landside infrastructure, which has to adjust to the increased ship sizes 

Figure 1: Comparision of container ship sizes

i	 The  twenty-foot equivalent unit  (often  TEU  or  teu) is an inexact unit of cargo 
capacity often used to describe the capacity of  container ships  and  container 
terminals. It is based on the volume of a 20-foot-long (6.1 m) intermodal container, 
a standard-sized metal box which can be easily transferred between different 
modes of transportation, such as ships, trains and trucks. TEU is used to indicate 
the nominal capacity of container ships or container terminals and in statistics 
regarding container transit in ports.



Mega-Ships in the Indian Ocean: Evaluating the Impact and Exploring Littoral Cooperation 

7ORF OCCASIONAL PAPER # 204  juLY 2019

in terms of physical capacity, equipment, and expertise, along with 
increased inland transportation logistics for the offloaded goods.2

Long-term market projections suggest that by mid-century, 
international trade could see orders for container ships increase from 
the current order size of 21,000 TEU to a capacity of 50,000 TEU.3 This 
is likely to necessitate that trade-related sails are conducted exclusively 
between mega trans-shipment terminals.4

In the Indian Ocean Region (IOR), the lack of landside port and 
terminal infrastructure to deal with mega-ships5 is cutting out direct port 
calls for most littorals. Th e region has seen the maximum deployment 
of Ultra Large Container Vessel (ULCVs) in excess of 18,000 TEU—or 
what are referred to as “mega-ships”.6 This is due to the Indian Ocean’s 
geographical location:it connects major engines of the international 
economy from the Northern Atlantic to the Asia-Pacific — facilitating 

Figure 2: North Europe Far East Trade Route



Mega-Ships in the Indian Ocean: Evaluating the Impact and Exploring Littoral Cooperation 

8 ORF OCCASIONAL PAPER # 204  juLY 2019

global trade. Indeed, it is rapidly becoming the world’s largest trade 
route by volume due to the greatest economies of scale along the North 
Europe to Far East trade route. 

 Most port terminals on this route have to make adjustments to 
their landside infrastructure as a reactive manner, as ships get longer, 
wider, higher, and deeper. Shipping lines generally do not consult with 
other actors in the transport chain on their projects.7 According to a 
report by the International Transport Forum (ITF) at the Organisation 
for Economic Co-operation and Development (OECD), “While it takes 
approximately one and a half year between the order and delivery of 
a ship, the time for adaptations to infrastructure usually take longer. 
Dredging might take several years, extension and strengthening of quay 
walls one to two years, port hinterland connections easily more than 
five years, and new port terminals at least five but frequently more than 
ten years if land needs to be reclaimed. The emergence of mega-ships 
raises the issue of speediness of public decision-making.”8 Maritime 
infrastructure is a crucial geo-political investment for countries. There 
are three dimensions to a mega-port: the cargo volume it handles, 
the economic value it represents, and the land and water surface it 
utilises.9 

Currently, just over 20 seaport terminals in the world are able to 
handle receiving vessels over 19,000 TEU10 and over half of these ports 
are in Asia.11 Of the ports in Asia, only a few are located in the IOR—
Singapore Port, Tanjung Pelepas in Malaysia, Jebel Ali in Dubai, and 
Hambantota in Sri Lanka—and the majority are located in China and 
South Korea.12 India, the largest country in the Indian Ocean, currently 
has no deep-water terminal that can berth ULCVs larger than 18,000 
TEU. 

The predicted introduction of a hundred 24,000 TEU vessels by 2020 
calls for the most vulnerable countries to formulate policies that take 
into account the pressures and costs on the public sector. This paper 
examines India’s potential role in this policy formulation, suggesting 
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that there are various advantages to seizing this opportunity. The 
paper also underscores the challenges presented by the introduction of 
ULCVs in the IOR, and suggests practical measures to initiate greater 
littoral cooperation.

Discussion: Challenges Posed by Mega-Ships

1.    Oligopolistic structures can negatively impact shared prosperity and 
harmony across the region as shipping lines impose their standards on the 
wider transport chains.

From a geo-political perspective, maritime infrastructure is an important 
investment, given that a few ship-owning countries have always 
dominated markets. Greece, Japan, China, and Germany  together 
control over half of the total world ship capacity (46 percent), followed 
by Singapore, South Korea, Hong Kong (China), the US, UK, and 
Norway.13 

Figure 3: Fleet ownership by region

Source: UNCTAD
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The six nations of Greece, Germany, UK, Norway, Japan and the US 
together are classified as traditional maritime nations (TMNs).14 Since 
these countries also register their ships in international destinations, 
their control of shipping lanes stretches beyond their own borders. “The 
danger is that the growing market concentration in container shipping 
may lead to oligopolistic structures.”15  

As per the United Nations Conference on Trade and Development 
(UNCTAD), the ownership and control location of a ship or a terminal 
has enormous commercial significance. Ship owning countries exert 
influence in the form of differing business philosophies and the 
existence or otherwise of institutional or governmental encouragement. 
As is evident, the handful of shipping lines have unilaterally dictated 
the size of ships without having to conform with other actors in the 
transport chains, “with overwhelming cost advantages, especially on 
fuel, and cheap finance readily available, the upsizing decision appears 
to have been a straightforward one for shipping lines.”16

Even though several Asian and Pacific Rim countries made large 
investments in seaport infrastructure during the 1980s and 1990s, 
their landside maritime infrastructure has yet to match the TMNs’ 
investment in industrial zones and logistical nodes.17 China (including 
Hong Kong) is an outlier in this respect. It has made massive land 
connectivity investments and has the highest number of mega-ports 
in the world.18 Chinese consolidation in the IOR through the Belt and 
Road Initiative (BRI) may be at the cost of negotiating powers for 
several countries in the region. 

Most old seaports and trans-shipment hubs for large vessels in the 
Indian Ocean were closed down during colonial times to be replaced 
by new seaports and inland surface transport infrastructure that 
primarily sought to facilitate connectivity with Europe.19 Movement 
of import goods from seaports was restricted to a few distribution 
hubs and raw material for exports was fetched from a few locations.20 
Currently, Singapore is the only country in the IOR able to berth 



Mega-Ships in the Indian Ocean: Evaluating the Impact and Exploring Littoral Cooperation 

11ORF OCCASIONAL PAPER # 204  juLY 2019

19,000-plus TEU mega-ships. 

While shipping companies are buying feeder vessel operators to 
pool cargo to fill up their 18,000-plus TEU ships, terminal operators 
are consolidating themselves by investing across new geographies and 
providing alternatives to their clients.21 The shipping lines and terminal 
operators may thus may exert undue market power, limit supply, and 
distort fair competition. 

India, Myanmar, Thailand, Malaysia, and Indonesia are in the 
process of upgrading their infrastructure to accommodate mega-ships 
without any control or visibility on future ship size. Without a joint 
policy instrument, they cannot fight oligopolistic structures to bargain 
for equitable infrastructure investment and shared prosperity across 
the region. The disintegration of Hanjin Co. Ltd., South Korea’s largest 
container line (one of the world’s top ten container carriers in terms of 
capacity), in 2016 sent global supply chains into a state of unemployment 
chaos and financial losses.22 Thus, practical cooperation measures are 
also required to address potential supply chain disruptions that can 
follow the collapse of large shipping lines. 

2.    Direct call trade-offs due to change in trade lanes to accommodate 
mega-ships can make countries lose their distinct competitive advantage 
and bargaining position.

According to the ITF, direct port calls by ships are considered important 
because they reduce risks, feeder vessel costs, and turnaround time 
in comparison to the option of trans-shipment feederingii via other 
ports.23 Ports are considered competitive when they are chosen more 
regularly for direct calls than other ports.24

ii	 Trans-shipment is the shipment of goods or containers to an intermediate 
destination, then to another destination. Feedering necessitates trans-shipment 
flow. A feeder ship picks up containers from different ports and transports them 
to different ports. 
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Maritime landside infrastructure limitations dictate direct call 
options. A terminal’s integration with the wider set of requirements 
in the supply chain decides the choice of routes.25 Even if a terminal is 
large enough to handle the berthing of a mega-ship, it needs several 
large cranes, better yard management capability, increased automation, 
larger storage facilities, more inland connectivity, and enhanced labour 
productivity. Mega vessels seek speedy unloading of the large volumes 
they carry.26 Most countries in the Indian Ocean have to deal with 
reduced direct port calls due to their inability to serve mega-ship port 
calls.27 With the size of ships predicted to grow beyond 21,000 TEU 
after 2020, more countries could be increasingly cut off from direct 
calls unless they undertake extensive modernisation. 	

India’s largest port, the Adani CMA Mundra Terminal Private 
Limited on its west coast, can currently accommodate ships only up 
to 18,000 TEU.  The majority of India’s container traffic is therefore 
shipped through ports outside the country, mainly from Colombo 
and Singapore. India is developing six deep-water sea mega-ports for 
receiving mega-ships under its ambitious Sagarmala Project, though 
the project is still in its nascent stages.28 Unless India invests in 
maritime infrastructure, it will be unable to attract direct port calls to 
its shores, and will be vulnerable to geopolitical risks emerging from 
the Chinese investments in Colombo’s Hambantota mega-port and 
Pakistan’s Gwadar mega-port.29 

Cities unable to manage land acquisition for mega-port complexes 
are in danger of becoming completely cut out of direct calls. Long-
term market projections suggest that by mid-century, international 
trade could require container ships of up to 50,000 TEU capacity which 
are likely to sail exclusively between trans-shipment terminals and 
mega-port complexes.30 Mega-ship port calls could therefore mark the 
beginning of the end for the link between cities and ports.31  

China is investing in several mega-ports and inland infrastructure 
in the IOR through its BRI—consisting of a trans-continental passage 
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Silk Road Economic Belt linking China with Southeast Asia, South Asia, 
Central Asia, Russia, and Europe by land – and a 21st century Maritime 
Silk Road (MSR), connecting China’s coastal regions with south east 
and south Asia, the South Pacific, the Middle East and Eastern Africa, 
all the way to Europe.32 Overall, MSR can be envisaged as an economic 
corridor with unprecedented scale and depth. Sea routes through the 
Indian Ocean are very important to China’s maritime trade and energy 
supply. MSR represents a direct economic threat to India—in terms of 
trade competitiveness—but also to other countries in the region, as 
China could dictate the direct calls at ports to eliminate rivals.  

3.    Infrastructure upsizing costs higher in comparison to the overall eco-
nomic benefits. 

Unplanned dredging of ports and building of larger quays as a reactionary 
measure to accommodate mega-ships can be environmentally and 
socio-economically unsustainable. The ITF has drawn a relation 
between total ship volume (Gross Tonnage) calling at port and crane 
productivity per hour to show that the highest productivity is for ships 
with lower volumes.33 

“Industry intelligence shows that a yard occupancy ratio of around 
70% will allow terminals to work at maximum efficiency, while working 
consistently above this threshold will reduce efficiency. Similarly, the 
optimum level of berth occupancy for a container terminal is estimated at 
around 65%; beyond this point ship queuing tends to increase significantly 
and service quality to drop. Dedicated terminals with tightly scheduled 
ship arrivals can achieve higher berth occupancy levels without congestion, 
whereas common-user terminals with a more mixed ship arrivals pattern 
reach their congestion point at a lower berth occupancy level.”34 

Mega-ships suffer from the lowest crane productivity because 
cranes require special manoeuvring to reach their width. Wharves 
need to be stronger to support the massive cranes.35 The updating 
of port infrastructure requires extensive planning cycles, technology 
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investments, and environmental impact studies that can stretch into 
several years. However, because containerisation has made ports 
more exchangeable, “the ports are continuously adapting their 
facilities in a pre-emptive obedience due to the fierce competition 
amongst them”.36 Best practices have to be deployed for the reuse of 
demolition materials, for the reuse of dredging material, and minimising 
environmental impact.37 

Bellini states that the “operational space of modern companies is 
global and has a growing asymmetry with the physical jurisdiction that 
political bodies have”.38 Therefore arguing in favour of ‘denationalization’ 
without full loss of national reference, she highlights that the “role of 
states in an era of globalization is less and less about taking ‘whether 
choices’ (whether to accept integration in the international economy, 
whether to promote technological innovation etc.), but complex ‘how 
issues’ about the speed, the paths, the sustainability etc.”39 

Fostering coordination for projects under development with 
national or regional master plans that have a timeline of 10 to 20 years 
can reduce environment degradation, ecosystem imbalances, public 
outcry, and unnecessary use of public money on infrastructure.40

4.    Traditional and non-traditional security threats posed by mega-ports 
and mega-ships because of the size factor. 

The emergence of mega-ships and mega-ports necessitates that 
governments respond to several traditional and non-traditional 
maritime security threats and vulnerabilities. Securing maritime supply 
chains against disruption presents an enormous challenge. 

The increased size of ships increases the safety, security and 
rescue concerns at ports proportionally as mega-ships generate larger 
and more concentrated flows of containers in docks, stores and the 
hinterland. Mega-ships also increase the concentration of risk in 
the transit choke points that can have severe global food and energy 



Mega-Ships in the Indian Ocean: Evaluating the Impact and Exploring Littoral Cooperation 

15ORF OCCASIONAL PAPER # 204  juLY 2019

security implications.41 While more cargo on ships implies less number 
of ships, the supply chain becomes less resilient due to the large volume 
of goods on decreasing number of vessels.42

The potential threat to international commerce by naval mines 
makes mega-ships most vulnerable near geographical bottlenecks, 
especially on routes that carry large oil and food supply. Destabilising 
any one choke point could not only lead to massive losses of goods, 
it may have considerable economic and even life-safety repercussions 
around the globe. Experts have already identified the growing threat of 
naval mines in the Strait of Mandeb that ties the Red Sea to the Gulf of 
Aden.43 The joint naval mine countermeasure and clearing exercise off 
the coast of Bahrain in 2012—which saw participation from 30 states 
from six continents44—drew attention to the need for greater clarity 
on the law governing the use of naval mines in times of both peace and 
war. The 1907 Hague VIII Convention, which is the only treaty that 
expressly governs naval mines in international law, is expressly limited 
to contact mines.iii

 Since larger container vessels can ply only in limited sea-lanes of 
communications and dock only in a few mega-ports, they are aggravating 
the disparity among maritime trade regions and stakeholders. There 
are inequalities arising in some littorals because of being left out of 
the direct port calls and the changes in the traditional sea-lanes of 
communication. These rapid changes in sea-lanes of communication 
can catalyse conditions for the rise of non-state actors. They can disrupt 
maritime supply chains and threaten the global economy. 

Unplanned port expansion activities impact urban crime and 
human rights violation patterns. With the exception of India, the bulk 
of Asia’s population of 3.5 billion is coastal or near-coastal. Over 60 
percent — 2.1 billion people — live within 400 kilometres of a coast. 

iii	 While international rules applicable to naval mines have expanded significantly 
over the last century, the laws remain unsettled and ambiguous.
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Such population clusters along coasts commonly results in serious 
conflicts over shared resources including water and land, unplanned 
urbanisation, and continued pollution of coastal waters.45 The current 
coastal population growth is not being managed equitably, reflecting 
these concerns.46 

Port developments may also produce tensions based on historical 
development and socio-cultural composition. The social composition of 
most ports has been influenced by centuries of migration. Ports serve 
as entry and exit points for migration and act as employment hubs; as a 
result, port demographics change continually over time. This has given 
them distinct advantages in promoting social interaction, intellectual 
tolerance, and religious exchanges. At the same time, however, the 
complex distribution of communities that has developed as a result of 
successive phases of migration can lead to security threats in locations 
where human development is compromised. Mega-port development 
and expansion represents an unprecedented scale of intervention in an 
otherwise organically constituted settlement. This in turn can lead to 
the relocation of people, or trigger tribal, cultural, economic, and even 
religious conflict.47 Since the Indian Ocean littoral has always been 
vulnerable to criminals and anti-national activities48—some internal 
and localised49 and others of global significance50— state policies need 
to move towards balancing development of human capital with physical 
capital to create sustainable solutions.

The expansions required to accommodate mega-ships are problematic 
for other reasons. They are mostly unplanned—with short-term gains 
in mind—aggravating existing issues of urban congestion and related 
crime. Karachi seaport in Pakistan is cited as a prime example of a well-
located international trading port asset that grapples with unplanned 
port expansions, population overflow, complex urban demography, 
urban poverty, and violent crime.51 It is a key geopolitical asset in South 
Asian international trades as the largest warm water deep-seaport in 
South Asia, and owing to its proximity to the Strait of Hormuz. 



Mega-Ships in the Indian Ocean: Evaluating the Impact and Exploring Littoral Cooperation 

17ORF OCCASIONAL PAPER # 204  juLY 2019

Singapore, by contrast, has been able to leverage its human 
capital to create wider economic benefits for its people by planning 
its port expansion activities. Successfully planned port development 
has played a significant role in the country’s development and trade 
competitiveness.52, iv

As the example of Karachi shows (and inversely, Singapore implies), 
most of developing Asia lacks the political motivation, expertise, or 
money to introduce comprehensive coastal management plans at 
individual country level. It is thus important for these countries to 
select best practices and introduce joint policies for port expansion and 
development that examine ways of permitting economic growth while 
ensuring a better quality of life for all coastal dwellers.

The highest rate of urban land conversion (increased urban 
extension) in the coastal zone, is taking place in China and Southwest 
Asia.53  Trade flows between the two regions through the Indian Ocean 
account for almost 30 percent of world trade. The trends of urban 
land and population expansion rates in these and Southeast Asian 
coastal zones is expected to continue or even increase into the future 
if countries are pushed into expanding ports rapidly to accommodate 
mega-ships. 

Since littorals support intricate maritime infrastructure including 
ports, harbours, oil and gas terminals, and rail/road systems, they can 
create favourable conditions for illegal activities. Their governance 
can be a major challenge for civil security agencies if they are socially 
dysfunctional due to economic or resource disparities. It is therefore 
important to consider policy frameworks that examine port expansion 
plans taking into account not only economic development but the 
planning required to address issues including increasing crime, human 
rights violations, ethnic conflicts, and the dislocation of people. 

iv	 According to UN data for 2011, Singapore has the second lowest murder rate in 
the world.
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 Piracy 

The location of piracy has changed in recent years. Data released 
by the International Chamber of Commerce and the International 
Maritime Bureau shows that sea piracy is concentrated in Southeast 
Asia.54 Somali pirates accounted for four percent of global activity in 
2014 while Indonesia and Bangladesh accounted for approximately 30 
percent of the global total attacks on vessels in 2014.55 Chittagong port 
in Bangladesh was rated the world’s most dangerous port in relation to 
piracy. 

Since the cargo-carrying capacity of containers has increased by over 
70 percent in the past decade, piracy has turned from a marginal economic 
problem into a global security problem. The capture or destruction of 
single mega vessel can have significant economic consequences. The 
effective management of and solution to the problem of piracy requires major 
States’ willingness to act. In the past, countries have come together to 
patrol sensitive areas to reduce piracy on an ad hoc basis. The actual 
threat of modern-day piracy may be controllable—as demonstrated by 
joint patrols to reduce piracy near Somalia—if the governance of piracy 
moves away from incidental interventions and geopolitical dynamics 
and countries cooperate to remove current legal and practical obstacles 
and prepare a comprehensive anti-piracy regime.

Terrorism

The Bay of Bengal and the IOR have been assessed by a number of 
national intelligence agencies and counter-terrorism experts56 as being 
most vulnerable to maritime terrorism.57 Several small islands in the 
Bay of Bengal act as potential sanctuaries and operational bases for 
terrorists. Terrorists can use captured oil or gas tanker vessels to cause 
explosions in busy seaports.58 The port cities of Kolkata and Dhaka are 
both over ten million-population agglomerations.59 A single explosion 
from even a medium-sized vessel can have massive implications; a 
mega-vessel exploding would bring more catastrophic harm.  
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Mega-port hubs close to such small island sanctuaries or 
transnational crime centres can be susceptible to the potential threat 
of containers being used by terrorists as a delivery vehicle for chemical, 
biological, radiological, or nuclear weapons. The hub-and-spoke modelv 
of transport chains adopted by mega-ports increases their vulnerability. 
This is due to the coordination required in security links across multiple 
industries, regulatory agencies, modes, operating systems, liability 
regimes, and legal frameworks to fill a single large vessel. 

Most ports use existing security frameworks to protect containers 
from terrorist activity. However, most international and bilateral 
security initiatives—as codified in the Safety of Life at Sea Convention60 
and the International Ship and Port Facility Security Code61—have 
been focused on the larger actors and the middle of the chain ports 
and maritime transport. There is a lack of international frameworks for 
security checks at inland transport or the outer edges of the chain. 

Since the hub-and-spoke model adopted by mega-ships is 
characterised by complex simultaneous movement of containers on 
the outer edge of a port over feeder channels and inner edges in the 
form of large swathes of trucks and rails, the security threat increases. 
Vulnerabilities in the container environment are highest in rail yards, 
road stops, and parking and shipping/loading terminal facilities. 

The hub-and-spoke model increases the necessity to speed up 
operations while tightening margins, aggravating the security risk. The 
loading or unloading of very large vessels becomes more complicated. 
Amidst the chaos that ensues, terrorists targeting the container 
transport chain can intercept a legitimate consignment by hijacking 
it or may develop a legitimate trading identity to use Trojan horses for 

v	 The Hub and Spoke (H&S) model is used when there are multiple locations sourcing, 
with a central location called the 'Hub.' The location provides a single point of contact 
to the client, whilst the in-country extensions, called 'Spokes', are spread across the 
globe.
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dangerous consignments. Measures to mitigate such threats involve 
container scanning and container screening. Experts point out that 
while 100 percent container screening is possible, it is not practical 
with current technologies.62 Security inspections are time- and space-
consuming, and expensive.  Since the mega-ship and mega-port models 
primarily aim to reduce costs, few ports may invest in enough space and 
resources to adequately conduct these activities unless an international 
governance mechanism makes it mandatory. 

There is a potential risk of non-state actors abusing loopholes in 
cyber security to target vessels and specific ports. Hackers can infiltrate 
cyber systems in a port to locate specific containers loaded with illegal 
drugs or completely shut port activities for some hours or days. No 
state is equipped to unilaterally handle the rising challenges in the 
digital security or physical security domain. Further, lack of unanimity 
in understanding the magnitude of the threat distorts physical security 
priorities of ships and ports. Navy-to-navy cooperation among nations 
also has to go beyond periodical exercises for effective control of 
regional terrorism and transnational activists.

In the case of mega-ports and mega-ships, emphasis should be 
placed on terrorism or cyber-attacks not because governments have 
a clear and informed view of the threats, or their vulnerabilities, but 
rather because the rapid evolution in size of ships and unplanned port 
expansions preclude a clear view of any potential threat. 

5.    The edging out of smaller vessels from Asia-Europe trade route

Container ships of 14,000-22,000 TEU are nudging out 10,000-13,000 
TEU vessels from the Far East-North West Europe trade route due to 
overcapacity-led pricing disruption in freight rates.63 Mega vessels have 
caused related displacements: since mega-ships are largely locked into 
the Asia-Europe trade route, smaller ships are being displaced into 
Trans-Pacific service while former Trans-Pacific carriers are being moved 
to the Trans-Atlantic route.64 The cascade is leading to a potentially 
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destructive phase in 
the maritime sector.65 
While smaller vessels are 
becoming unprofitable, 
mega-ships are introducing 
costs like feeder vessel legs 
and operational delay led 
losses that are diminishing 
savings.66 This is impacting 
the container shipping 
industry’s profitability. 
Countries in the IOR need 
to put together a cross-
port alignment framework 
to deal with a potentially 
more destructive phase of bigger ships. 

Further, shipping alliances are choosing to dictate trade routes and 
choice of vessels.67 The Federal Maritime Commission68 has approved 
of three major alliances that represent 77. 2 percent of global container 
capacity and 96 percent of all East-West trade:69

The Transport High Efficiency Alliance: K-Line, Hapag-Lloyd, NYK, MOL •	
and Yang Ming
The Ocean Alliance: CGM, CMA, Evergreen, Cosco Shipping and Orient •	
Overseas Container Line
The 2M Alliance: Maersk and Mediterranean Shipping Co.•	 70 

The volumes controlled by these alliances give them serious 
negotiating powers over ports and the ability to pressure them for more 
favourable conditions and improved services.71 The alliances will take 
delivery of several mega-ships by 2021 - most of which are expected to 
ply only a few Indian Ocean hubs.72 Secondary lanes are developing for 
medium and smaller ships in the Indian subcontinent, the intra-Asian 
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region, and the Oceania region to support a complex mechanism of 
feeder ships and land transport legs. This is leading to challenges in 
coordination and infrastructure planning. 

The mega-ships alliances do not take cargo from vessels that are 
not a part of their alliance.73 Earlier, shipping lines arrived at separate 
terminals with goods loaded in a particular order for sequential 
distribution across various locations. However, these alliances impose 
unintended costs on shippers, port operators, freight forwarders, 
logistics firms, and insurers, as they have to sort containers at the 
ports by different liners and deal with delays in aligning efficiently with 
trucks. 

Countries and companies can neither veer from scaling up nor risk 
being less competitive by running half loaded mega-ships. So almost all 
countries are creating redundancies without reaping the real benefits.

The ITF/OECD Megaship Project report recommends that countries 
study the impact of mega-ships on emerging mega-ship routes to 
“develop a focused national ports policy with a clear articulation of 
which ports are considered to fulfil which roles; develop at least one 
container port that can as act as a strategic gateway for trade and 
freight for the whole country”.74  

6.    Environmental Challenges: Real efficiencies vs. deficiencies of mega-
ships

Mega-ships are environmentally cleaner and more fuel-efficient for 
cargo owners and shipping lines. However, the endeavour to create 
fuel and time efficiency at sea is being offset by inefficiencies at ports, 
where both resources and time are wasted in dealing with the loading 
or unloading of these large vessels.75 Containers choke the terminal’s 
yard for two to three days till they are sorted and taken by the truckers. 
Clearance of large amounts of waste left by mega-ships creates delays 
and financial losses due to shortage of labour and time.76 The feast-and-
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famine cycle of mega-ships landing on ports cause congestion even in 
the surrounding roads and waterways. “The problem for global supply 
chains is that the big ships don’t exist in a void. They must link up with 
ports, intermodal yards, trucks, railroads, highways and distribution 
centres – all of which are in danger of being paralyzed by the huge wave 
of containers that are offloaded from a single vessel.”77 A deficiency in 
one location can impact another location in form of a series of delayed 
or cancelled transactions leading to loss of business.78 

Modern ships require exhaust gas boiler cleaning activities at the 
seaports every two or three months. New vessel engine designs have 
increased thermal efficiency and slow steaming practices.79 However, 
they have to deal with the problem of unburnt wet soot, which reduces 
the efficiency of the boiler, and also increase the chances of fire. The 
larger the ship, the longer such cleaning activities require. Providing 
such a facility becomes either a competitive edge, or a loss for seaports 
depending on their ability to manage the fresh water for rinsing and 
acidic wastewater during the treatment.80 Such an activity also causes 
queuing and invariably, smaller ships have to wait the period out. 

‘Time barriers to trade’ are often a trigger for eco-innovations when 
a loss has materialised. Having a view into such barriers can also be 
a trigger for proactive research and invention. Currently, most of the 
older seaports are retrofitting environmentally friendly technologies 
and services into their systems to remain compliant with regulations or 
to solve some visible efficiency challenges. They are however struggling 
to cope with the unpredictable parts of the challenge in the wake of the 
ever-growing ship size. 

The IMO states that although accidental pollution can be 
spectacular, operational pollution can be a bigger threat.81 “The IMO set 
up four ‘emission-control areas’—the Baltic Sea, the North Sea, the US 
Caribbean and the coastal waters of Canada and the United States—
where ships are required to minimize emissions mainly of SOx and NOx.
These regions exclude the world’s ten largest container ports, such as the 
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Chinese ports of Shanghai, Shenzhen, Hong Kong and the South Korean 
port of Busan or the Singapore port, which are all in Asia.”82 Since the 
IOR is not part of the IMO ‘emission-control areas’, institutionalising 
waste management and green practices in the IOR is left to individual 
vessels and terminals, making them highly susceptible to exploitation. 

 A clear policy framework can allow Indian Ocean nations to 
demand a predictable model for growth in ship size in the region 
within specific timelines to help ports facilitate economic convergence 
without decreasing members’ individual competitive edge. If ship sizes 
continue to grow in a wilful manner, ports will never be able to optimise 
efficiency.

7.    Insurability

Maritime experts and insurance companies like Lloyds and Allianz Global 
Corporate and Specialty have identified the increased concentration of 
risk caused by mega-ships as being limited to a small number of deep-
water ports. Such complex vessels require human skilling expertise. 
The concern is the lack of infrastructure and skilled labour to deal 
with the unloading of ships during disasters like fires, water ingress, 
and storms or even from an unprecedented case of the two forms of 
breakage are referred to as ‘sagging’ (V shaped break) and ‘hogging’ 
(inverted V shaped break) of the ship from the middle on the back of 
very large waves during large hurricanes and storms83 The potential 
loss is predicted to be upwards of $1 billion for each mega-ship. Cyber-
attacks, piracy, or terrorism threats that target major hubs could lead 
to significant business interruption costs, reputational losses, loss of 
confidential data, liability, or even closure of terminals. While smaller 
ships can have berthing or passage alternates, mega-ships are limited 
by their size and depth requirements in case of a mega-port lockdown 
crisis. The damage from a bigger vessel is proportional, if not higher. 
The maximum exposure is not necessarily limited by the value of a 
vessel and carried cargo but also environmental, social, or business 
interruption costs.84
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The Strait of Malacca, connecting the Pacific and Indian Ocean, 
is one of the world’s narrowest straits, prone to accidents occurring 
near Singapore. The area also suffers from poor visibility due to haze 
from forest fires. Indonesia, Malaysia, and Singapore, the countries 
surrounding the Strait,  are already working on joint steps to reduce 
potential accidents.85  IOR nations have an opportunity to limit the 
size of ship that can pass through. “The first 23,000 TEU plus vessels 
are expected to ply on the Far East-Europe route 2020, and vessels of 
30,000 TEU could be expected from 2025 onwards. As this size would 
correspond with approximately 20 m draught, it should be the ultimate 
limit for the time being due to the depth of the Malacca Strait”.86 

Conclusion

Mega-ships in the Far East-Europe trade route bring times of high and 
low activity to ports. They have begun forcing new levels of flexibility 
on the entire maritime infrastructure value chain. IOR countries 
have to collectively examine the levels at which the effects of lower 
slot costs lessen while ships get larger. They also have to collectively 
evaluate if there is a real requirement for further increases in ship 
size to significantly reduce transport costs without damaging the 
environment, or affecting biodiversity and human development. Is the 
pre-emptive obedience due to fierce competition actually bringing 
further sustainable benefits for the ports, for the liners, or even for 
countries? Or are public resources just being spent to allow those 
container lines that can afford to invest in such mega-ships to have 
a theoretical cost advantage over their competitor?  Is there a way to 
rationalise the growth in size and limit it such that the public sector 
does not bear a major portion of the costs of such competition? 

It is also unclear whether a balance exists between state control 
and markets to remove conflicts and mutually reinforce the ultimate 
desired outcomes of human development, economic development, and 
environment protection. If ship sizes continue to grow in this manner, 
ports will never be able to optimise efficiency.
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India has a lot to lose when it comes to mega-ships due to its lack 
of mega-port facilities, which keeps it out of the running for direct 
mega-ship calls. However, short-term solutions for accommodating 
mega-ships can be a burden on port infrastructure and on public 
spending. Authorities need to consider the costs of accommodating 
mega-ships versus the overall economic benefits which includes port 
income, savings to local shippers, importers, exporters, environmental 
detriment at ports, and whether the savings that come with mega-
ships are sufficient to pay for these costs.87

With the increased risks surrounding bigger ships, a regional 
platform for discussion on policy options on the regulation of 
competition can include whether or how to regulate ship size. To be 
able to handle mega-ships, countries, port authorities, and regulators 
should increasingly consolidate and cooperate at a strategic planning 
level, as the container shipping lines have.88 IOR countries should pave 
the way for a closer cooperation among governments, shipping line 
owners, maritime infrastructure investors, terminal operators, and all 
other stakeholders to limit unnecessary and unproductive activities. 
They should jointly evaluate the necessary changes required to reduce 
port inefficiencies but also agree on a joint policy with regard to dealing 
with the inflow of mega-ships. 

Developing a regional policy framework can allow Indian Ocean 
nations to demand a predictable model for growth in ship size in the 
region, within specific timelines, to help ports facilitate economic 
convergence without decreasing members’ individual competitive 
edge. Dialogue between stakeholders—governmental and private—
can help synergise fragmented port systems in the region to increase 
bargaining power. This will help strengthen the collective bargaining 
position of the landside supply chain.89 As a regional power, India 
should coordinate cross-port alignment and coordination on policy to 
ensure proper allocation of resources while protecting the interest of 
the supply chain users. The platform can provide for dialogue to enable 
better port planning, landside infrastructure and hinterland transport 
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coordination in sustainable fashion. 

Since the biggest vessels have always been introduced in the Far 
East-North Europe route, such limit from either the Indian Ocean 
side or the European side would have a productive global impact. The 
European end of this route has an established platform for deliberation 
and discussion to ensure sustainability in the region. It is important 
for a regional framework in the Indian Ocean Region to ensure the 
sustainable development of the countries in the region. 

While shipping and container lines have not consulted anyone 
on bringing in mega-ships, a constructive discussion with relevant 
transport stakeholders is essential to facilitate an exchange of views 
to understand objectives and plans. This will ultimately lead to better 
coordination to ensure optimum supply chain configurations and 
optimised use of mega-ships. In the absence of any global regulation 
on the size of container vessels, India should take a lead in bringing 
together IOR littorals to develop collective foresight. The start could be a 
forum for joint evaluation of the required infrastructure adaptations 
to make policy recommendations that help share existing resources, 
optimise new investments, and increase port efficiencies while 
reducing costs to the public sector of individual countries.
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