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Introduction to Liner Trades

There are two main categories of
maritime services:

e Liner Service
e Tramp Service

Liner Tramp
Service Service
Liner Shipping

Liner shipping is a service that operates
on a fixed route and follows a publicly
announced schedule of departure and
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arrival times. Think of it like a public bus
service, but for cargo; it sails whether it
is full or not, calling at a regular,
predetermined set of ports (a “string”)

The freight rates, or the price to ship
goods, are generally fixed and
non-negotiable for all shippers. This
service is designed'to transport “general
cargo,” which typically means goods from
many different shippers (consignors)
being sent to many different customers
(consignees).

Liner Trade

Liner trade is the backbone of
international trade and global supply
chains. It refer to the operation of
merchant ships on fixed routes and
schedules between designated ports,
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providing regular and predictable services
for shippers. These services are essential
to global logistics because they ensure
continuity in supply chains and facilitate
international trade movements with
consistency and reliability.

Key characteristics of liner trades include:

e Regular scheduling: Fixed departure
and arrival times between ports.

e Defined routes: Ships/ply specific
trade lanes repeatedly.

e Published tariffs: Freight rates are
standardised and available in
advance.

e Common carriage: Service is open to
any shipper who agrees to the
published terms.

21CCH

EDUCATION

The scope of liner trades extends
globally. They connect manufacturers,
suppliers, and markets, particularly in
containerised shipping, where goods such
as electronics, apparel, machinery, and
consumer products are shipped regularly.

These trades are governed by
international conventions and managed
through liner conferences, alliances, and
independent operators.

Differences Between Liner and Tramp
Trades

The'distinction'between liner and tramp
shipping forms a foundational concept in
maritime logistics. Let’s see the
difference between the two.
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Feature Liner Trade Tramp Trade
No fixed
Operates on a schedule:
Schedule |fixed schedule ’
operates as per
and route
demand
Mostly general |Bulk cargo like
Cargo Type|cargo, often coal, grain, or
containerised oil
: : Negotiated per
Freight |Published in € P
voyage or
Rates |advance
charter
Customer Multiple Usually one
Base shippers charterer
: Uses charter
Document |Uses bills of -
ation lading party
agreements
Regular ports in variable ports
Port Calls € P based on
a trade route
contracts

© 2025-2026 21CC Vishwa Sarvagana Pvt. Ltd. All rights reserved.
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Liner trades provide predictability, which
is crucial for logistics planning, inventory
control, and maintaining just-in-time
systems. On the other hand, tramp
services, by contrast, focus on flexibility,
allowing ships to carry bulk commodities
wherever the demand exists.

Role of Liners in International Trade

Liner shipping underpins the functioning
of global trade networks. Modern liner
services account for the movement of
most manufactured goods worldwide.

Containers have made it possible to
transport cargo across continents
efficiently, integrating sea, rail, and road
transport.
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Key roles include:

Facilitating globalisation: Liner
services enable nations to specialise
in production and trade: efficiently:

Reducing costs: Economiesjof scate
achieved by large container'vessels
lower per-unit transport costs.

Enhancing reliability: Regular
scheduling supports inventory and
supply chain predictability.
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e Supporting trade growth: Liner
shipping has been a catalyst for
global trade expansion, allowing
access to distant markets.

e Enabling intermodal transport:
Containers allow seamless cargo
transfer between sea, rail, and truck
transport modes.

Evolution of Liner Shipping

Historical Background

The origins of liner shipping can be
traced/back to the 19th century with the
advent of steamships, which allowed
scheduled services regardless of wind
conditions.

The development of transatlantic routes
between Europe and North America.
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marked the birth of the liner system
Early operators such as Cunard and
White Star Lines introduced timetabled
voyages, paving the way for regular
maritime commerce.
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Early liner services, such as mail packet
services, were established to carry mail,
passengers, and high-value goods on set
schedules. The Industrial Revolution
further fuelled this development, creating
a massive increase in manufactured
goods that needed to be transported to
global markets.

Over time, steamship conferences
emerged to regulate competition and
stabilise freight rates. These conferences
were instrumental in shaping modern
liner shipping by coordinating schedules
and standardising rates.

The introduction of the bill of lading as a
key document further formalised trade,
improving cargo handling accountability
and legal clarity.
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Development of Regular Liner Services

The 20th century saw rapid expansion of
liner shipping routes. As industrial
production grew, so did the need for
dependable transport links. Regular liner
services evolved to connect industrial
and consumer markets across
continents.

Key developments included:

e Establishment of liner conferences
for regulating competition.

e Expansion of fixed routes acrass
major oceans.

e Use of standardised containers
post-1950s revolutionising cargo
handling.

e Introduction of specialised ships like
container vessels and Ro-Ro ships.
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e Emergence of alliances and consortia
sharing vessel capacity.

These advancements brought efficiency,
reduced cargo turnaround times, and
made logistics planning more scientific
and predictable.

Globalisation and Technological
Advancements

Globalisation and technological progress
have transformed liner shipping into a
highly integrated network.

Containerisation, digitalisation, and
automation have optimised scheduling,
cargo tracking, and terminal operations.

Key advancements include:

e Containerisation: Enabled

© 2025-2026 21CC Vishwa Sarvagana Pvt. Ltd. All rights reserved. 7 of 57



Centre for Research in

CRIS

wr. | Schemes and Policies

standardised transport and easy
intermodal movement.

Digital tracking systems: Allow
real-time visibility of cargo.
Automation: Reduced human error in
terminals and improved efficiency.
Mega-vessels: Increased economies
of scale with ships carrying over
20,000 TEUSs.

Global alliances: Shared resources
and coordinated schedules across
carriers.

These changes have reshaped world
trade by reducing cost per unit and
integrating maritime logistics with
land-based supply chains.
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Unitisation and
Containerisation Concepts

Unitisation

Unitisation (or forming a “unit load”) is
the process of grouping multiple smaller
cargo items into a single, larger unit. This
single unit can then be handled, stored,
and.transported much more easily and
efficiently than all the individual items.
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For example,

e Strapping boxes onto a pallet.
Using slip sheets under a stack of
goods.

e Enclosing goods in bins or crates.

The primary purpose of unitisation is to
improve logistical efficiency. It simplifies
handling (e.g., using a forklift for one
pallet instead of moving 50 small boxes
by hand), reduces the risk‘of damage or
loss, and speeds up the entire loading
and unloading process.

It involves packing cargo into
standardised containers (typically 20 or
40 feet in length) that can be easily
moved. as, a single unit, often across

Introduction to Containerisation multiple.modes of transport (ships,
trains, and trucks), without the cargo

Containerisation developed from the inside being handled.

principle of unitisation and represents

one of the most transformative advances This system is known as intermodal

in logistics. transport, and it is the key to
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containerisation’s success. The
standardisation of the container allows
them to be handled by the same
equipment—cranes, trucks, and
railcars—anywhere in the world.

Advantages and Impact on Global
Logistics

Here are the key advantages:

Standardisation: The uniform sizes of
containers (measured in‘TEUs —
Twenty-foot Equivalent Units) allow for
the planning and optimisation of cargo
space on vessels, in yards, ‘and on'trains.
This standardisation is global.

Reduced Handling and Damage: Because
the cargo is sealed inside the container
from origin to destination (e.g., from the

21CCH
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factory in India to the warehouse in the
USA), it is not handled directly at any
point in between. This drastically reduces
damage, breakage, and theft.

Port Efficiency: Containerisation allows
for massive mechanisation at ports.
Instead of workers manually loading
cargo, giant cranes'can move 30-40
containers per hour. This dramatically
reduces the time a ship spends at port
(turnaround time) from weeks down to
hours.

Lower Transport Costs: Faster port
operations, reduced labour requirements,
and greater ship utilisation (less time
wasted at berth) all combined to make
shipping significantly more cost-effective.

© 2025-2026 21CC Vishwa Sarvagana Pvt. Ltd. All rights reserved. 10 of 57
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Intermodalism: Containers can be Liner Operations
transferred seamlessly between modes of
transport, creating integrated Key Operational Processes

“door-to-door” supply chains. .
Liner operations involve a series of

Impact on Globalisation: Containerisation structured and interdependent activities
is often cited as a primary driver of that ensure the smooth running of
modern globalisation. It made it scheduled maritime services. Each
economically viable to manufacture function, from voyage planning to

goods in one part of thesworld-and sell post-voyage reporting, must align with
them in another, leading to the complex the company’s service commitments.

global supply chains we rely on today.
The key processes include:

New Cargo Types: The container also
enabled the “cold chain” The refrigerated
container (reefer) allows perishable goods
like fruit, meat, and pharmaceuticals to
be shipped safely across the globe.

e \Voyage Planning: Involves
determining optimal sailing routes,
fuel requirements, and port rotation.
Careful planning ensures minimal
deviations and reduced transit costs.

© 2025-2026 21CC Vishwa Sarvagana Pvt. Ltd. All rights reserved. 11 of 57
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Cargo Booking and Allocation:
Shippers book space for containers
on specific sailings. The liner
allocates capacity based on ship size,
cargo priority, and contractual
commitments.

Stowage Planning: Containers are
positioned within the vessel for
balance, stability, and ease of
discharge at intermediate ports.

Loading and Discharge Coordination:
Coordination with port terminals
ensures efficient crane operations,
reducing laytime and idle costs.

Documentation and Tracking: Bills of
lading, manifests, and digital updates
ensure traceability throughout the
voyage.

© 2025-2026 21CC Vishwa Sarvagana Pvt. Ltd. All rights reserved.
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e Post-Voyage Review: Carriers analyse
performance metrics such as
punctuality, utilisation rates, and fuel
consumption.

Together, these processes create a tightly
managed framework that underpins
service reliability and customer
satisfaction.

Scheduling and Service Reliability

Scheduling forms the core of liner
operations. Consistent schedules help
carriers_maintain competitiveness and
enhance supply chain trust. Reliability is
determined by how often a vessel arrives
at its destination on or before the
expected time.
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Several factors influence schedule
performance:

e Port Congestion: Delays in berth
availability can disrupt the sailing
sequence.

e Weather Disruptions: Rough seas and
storms can cause rescheduling.

e Technical Delays: Mechanical or
maintenance issuesscan affect transit
time.

e Port Coordination: Inefficient
communication between the shipand
terminal may cause-handling delays.

e Global Alliances: Shared vessel
agreements require synchronised
time management across multiple
operators.

© 2025-2026 21CC Vishwa Sarvagana Pvt. Ltd. All rights reserved.
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To address these, liners use data-driven
predictive systems and real-time
communication tools to monitor
operations. Some carriers integrate
artificial intelligence to predict
bottlenecks and reallocate ships
dynamically.

Relationship with Ports and Terminals

Liner shipping companies operate in
close coordination with ports and
terminals, as efficient cargo handling and
timely berthing are central to operational
success.

The liner—port relationship is built on
synchronisation of schedules, data
sharing, and resource planning to ensure
high service quality.
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Ports provide vital services such as
berthing, cargo loading/unloading, yard
storage, and equipment maintenance.

Liners, in return, mustprovide accurate
vessel arrival times, stowage-details, ‘and
cargo manifests to help ports plan
operations in advance.

Core aspects of liner—port collaboration
include:

21cCE!

Communication and Data Sharing:
Through systems such as Electronic
Data Interchange (EDI) and Port
Community Systems (PCS), ship and
port operations are digitally
synchronised.

Resource Allocation: Ports deploy
cranes, trucksyiand workers according
to liner-provided data.

Operational Planning: Pre-arrival
reports enable ports to reserve
berths and schedule cargo
movements efficiently.

Performance Monitoring:
Post-operation reviews help identify
bottlenecks in handling and reduce
vessel idle time.

This cooperation enhances throughput,

© 2025-2026 21CC Vishwa Sarvagana Pvt. Ltd. All rights reserved. 14 of 57
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reduces congestion, and strengthens precise timing and documentation
long-term commercial relationships systems.

between carriers and port authorities. . o .
Without this integration, even advanced

Integrating the Three Operational fleets or modern ports cannot guarantee
Components performance consistency — making
operational synergy essential for global

For liner services to function seamlessly, trade reliability

key processes, reliable scheduling, and
effective port partnerships must work
together. These three elements form the
foundation of a liner company’s
competitiveness.

Efficient voyage and stowage\planning
ensure ships are utilised optimally;
reliable scheduling maintains service i,
credibility; and strong port coordination
ensures operations are executed without
delay. Together, they allow global cargo to
move through multiple ports under

i mmn FEEE
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Port Organisation and
Functions

Ports are critical components of the
global logistics system, serving as
interfaces between sea and land
transport. A port is a geographic and
administrative area equipped to handle
the transfer of goods and.passengers
between ships and other modes of
transport.

Port Structure

Harbour: A harbour is a.sheltered body.of
water where ships can operate, berth,
and transfer cargo safely. It may be
naturally protected or artificially
constructed using breakwaters. The inner
harbour, located farthest from the

21CCH
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entrance channel, usually accommodates
the core port activities, including berthing
and cargo handling.

Anchorage Areas: These are clearly
defined zones where vessels wait for
berthing space or other services such as
refuelling or resupplying. Anchorage areas
are typically marked by buoys and are
designed to ensure safe holding
conditions, often within or adjacent to
the harbour limits.

Breakwaters: Breakwaters are strong,
permanent barriers built into the sea to
shield the harbour from waves, strong
currents, and storms. They maintain calm
waters within the port, allowing ships to
dock, load, and unload cargo safely
regardless of external weather conditions.

© 2025-2026 21CC Vishwa Sarvagana Pvt. Ltd. All rights reserved. 16 of 57
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Navigation Channels: These are dredged
water passages that connect the port to
the open sea. Navigation channels have
controlled depths and widths to
accommodate different vessel sizes, and
they are maintained regularly through
dredging. Outer channels provide sea
access, while inner channels allow
movement between harbour zones.

Turning Basin: A turning basin is a
circular water space designed to let
vessels rotate and align themselves for
berthing or departure. Tugboats often
assist ships within this area. The basin’s
diameter is generally twice the length of
the largest vessel expected to use the
port, ensuring sufficient room for
manoeuvring.
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Berthing Basin (or Dock): This is a
dredged section of water adjacent to
berths where vessels are moored. The
berthing basin is constructed according
to the size and draught of the ships that
use it and requires constant monitoring
to maintain safe depth levels through
periodic dredging.

Berths: Berths are designated docking
locations along the quay where vessels
are tied up for loading or unloading. Each
berth is designed with sufficient length,
fenders,-and. mooring points to ensure
secure.operations during cargo or
passenger handling.

Wharves: Wharves are continuous
structures running parallel to the
shoreline, providing multiple berthing

© 2025-2026 21CC Vishwa Sarvagana Pvt. Ltd. All rights reserved. 18 of 57
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points along their length. They are
primarily used for general cargo and serve
as the main interface between the ship
and the port’s handling equipment.

Piers: Piers are solid or open structures
that extend into the harbour, functioning
as extensions of the main terminal. They
often contain operational buildings, cargo
sheds, and utility installations:that
support cargo transfer'and short-term
storage.

Jetties: Jetties are narrow structures
that project into the sea-and are mainly
used for loading or unloading ships
directly. They differ from piers because
they are not connected to the main
terminal area and are typically used for
specialised cargo like oil, gas, or bulk

© 2025-2026 21CC Vishwa Sarvagana Pvt. Ltd. All rights reserved.
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commodities.

Dry Docks: Dry docks are enclosed basins
that can be drained after a vessel enters,
allowing maintenance, construction, or
repair to be carried out on the ship’s hull.
They are vital for ensuring vessel
seaworthiness and are often located in
ship repair zones within the port
complex.

Together, these structural elements
enable a port to carry out its primary
function — to provide safe anchorage,
efficient cargo handling, and support
services for maritime trade and
transportation. While some ports may
have all these components, others might
adapt their layout depending on
geographical or operational needs.
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Port Management

Port management refers to the
organisation, administration, and
coordination of all activities occurring
within a port area.

Management responsibilities involve
ensuring navigational safety, operational
efficiency, and the sustainable use of
port facilities.

Ports are managed under various models,

such as public service ports, tool ports,

landlord ports, and private service ports,

depending on ownership-and‘operational
structure.

Key functions of port management
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Strategic Planning: Setting
development goals and expansion
priorities based on trade demand.
Operational Control: Supervising
berthing schedules, equipment
maintenance, and cargo handling.
Financial Management: Regulating
port charges, collecting fees, and
maintaining cost-effectiveness.
Safety and Security Oversight:
Implementing International Ship and
Port Facility Security (ISPS)
measures.

Sustainability Initiatives: Promoting
green port policies, waste reduction,
and energy efficiency.

Modern port management increasingly
include: involves partnerships between public
authorities and private terminal operators

© 2025-2026 21CC Vishwa Sarvagana Pvt. Ltd. All rights reserved. 20 of 57
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under concession agreements. This
ensures efficiency while maintaining
regulatory supervision.

Responsibilities of Port Authorities

Port authorities function as the main
regulatory and administrative entities
overseeing port operations. They
represent the government or governing
body that ensures compliance, safety,
and economic performance.

Port authorities have the following core
responsibilities:

e Infrastructure Development:
Planning, constructing, and
maintaining berths, breakwaters, and
navigation channels.

e Operational Regulation: Monitoring

© 2025-2026 21CC Vishwa Sarvagana Pvt. Ltd. All rights reserved.

21CCH

EDUCATION

and coordinating ship traffic,
terminal operations, and service
standards.

e Environmental and Safety
Compliance: Implementing pollution
control, waste management, and
emergency response systems.

e Revenue Management: Collecting
port dues, rental fees, and regulating
tariffs for fair competition.

e Port Policy Implementation:
Enforcing government directives
related to trade facilitation,
digitalisation, and international
maritime conventions.

In India, port authorities operate under
the Ministry of Ports, Shipping and

Waterways, which also leads initiatives
such as Sagarmala and Maritime India
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Vision 2030 aimed at modernising port
infrastructure and logistics efficiency.

Documentation and Customs Interface

Documentation and customs procedures
are integral to ensuring the legal and
smooth flow of goods through ports.

The most critical documents required
during export and import processes«are
as follows:

e Bill of Lading (B/L): Serves as the
legal contract of carriage between
shipper and carrier and a receipt for
goods.

e Commercial Invoice: Contains details
of the transaction, goods description,
and declared value.

e Packing List: Provides the weight,

© 2025-2026 21CC Vishwa Sarvagana Pvt. Ltd. All rights reserved.
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quantity, and packaging details of
shipped goods.

e Certificate of Origin: Confirms where
the goods were manufactured.

e Import/Export Declaration:
Submitted to customs for clearance
and inspection.

Proper documentation ensures
compliance with international trade laws,
supports cargo traceability, and prevents
customs disputes.

Digitalisation has modernised this
process, with\EDI systems reducing
delays and ensuring transparency.

These digital systems allow data sharing
among shippers, customs, and terminal
operators in real time.

22 of 57



CRIS Centre for Research in

wr. | Schemes and Policies

Vessel Loading and
Discharging

Stages and Procedures

The process of loading and discharging
cargo from vessels involves a series of
coordinated operations managed jointly
by ship crews, terminal operators, and
port authorities. This process is
structured into distinct stages to ensure
speed and safety.

Stages of operation:

Pre-arrival Planning: Exchange of cargo
manifests and stowage plans between
the shipping line and terminal before
vessel arrival.
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Berthing and Mooring: The ship is guided
by pilots and secured at the assigned
berth.

Discharging: Containers are unloaded in a
planned sequence to maintain vessel
stability.

Loading: New containers are placed
following a pre-approved stowage plan.

Verification and Documentation: Cargo
counts are checked against manifests
and electronic data.

Departure Clearance: The vessel receives
final clearance once all operations are
complete and documentation is
validated.

© 2025-2026 21CC Vishwa Sarvagana Pvt. Ltd. All rights reserved. 23 of 57
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Click on the link to see the loading and
unloading of vessels in action.

-aailﬁ'”
This process will take us between
one and threedays
. -_— e "

Each stage is monitored for time
efficiency and compliance with
international safety standards.

Equipment Used for Cargo Handling

Efficient cargo handling relies on the use
of advanced port machinery designed to

© 2025-2026 21CC Vishwa Sarvagana Pvt. Ltd. All rights reserved.
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manage different types of cargo safely
and quickly. These are called Cargo
handling equipment or CHE

These refer to the wide range of vehicles
and machinery used at ports to lift, move,
and stack goods arriving and departing by
sea.

Ports depend on these machines to
ensure safe and efficient cargo transfer
between ships, terminals, and inland
transport modes.

CHE varies greatly in size, power source,
and'funetion, covering containerised,
bulk, and general cargo operations.

Here are the important types of cargo
handling equipment.
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Automated Guided Vehicles (AGVs) -
|
— yard space. Commonly diesel-powered.
AGVs use laser, wire, or camera guidance Container Cranes (Ship-to-Shore Cranes)

to transport cargo autonomously without
a driver. They perform short-distance
moves within terminals and are

increasingly powered by.electricity.

Chassis Rotators

Heavy-duty forklifts fitted with a rotating

“flipper” attachment used to lift, flip, and . :
PP . u . | 'P _ Massive dockside gantry cranes used for
store container chassis efficiently, saving

© 2025-2026 21CC Vishwa Sarvagana Pvt. Ltd. All rights reserved. 25 of 57
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loading and unloading intermodal warehouse lifts to large 40-tonne
containers from ships. They may operate machines. Fuel types include gasoline,
on diesel or electric power and are diesel, LPG, CNG, and electric options

central to container-terminal operations

Log Stackers

Forklifts

Specialised vehicles that use hydraulic

Industrial trucks with two forks attached claws (grapples) to transport logs or
to a mast for lifting and transporting cylindrical materials within timber or bulk
materials over short distances. Their terminals.

lifting capacity ranges from small

© 2025-2026 21CC Vishwa Sarvagana Pvt. Ltd. All rights reserved. 26 of 57
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Material Handlers

objects anywhere within the terminal.
Used for both container and bulk cargo
handling.

Mobile machines equipped with
interchangeable attachments such as Pallet Jacks
hooks or grabs for lifting diverse cargo.
They function like smallcranes and can
be diesel, hybrid, or electric-powered.

Mobile Cranes

Wheeled or tracked cranes using hoist
ropes and hooks to raise and move heavy

© 2025-2026 21CC Vishwa Sarvagana Pvt. Ltd. All rights reserved. 27 of 57
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Basic lift devices for moving palletised Rubber-Tired Gantry (RTG) Cranes

goods inside warehouses or storage
sheds. Usually electrically powered.

Reach Stackers

AR

\\\

Large gantries on rubber tyres used to
stack containers vertically and move
them around yards. Rail-mounted
variants (RMGs) serve larger terminals.
Diesel, hybrid, or electric-powered.

Use a telescopic boom with an overhead
attachment to move and stack loaded
containers, capable of reaching over
several rows. Operate on diesel or
electric systems.
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Machines with telescopic booms that grip
and move containers from the side,
typically used for stacking empty
containers. Also known as side loaders or
side picks.

Straddle Carriers

Self-propelled vehicles that straddle

EEEEEEEEE

containers and lift(them from above,
capable of stacking up to four units high.
They provide flexibility by moving
containers independently of cranes.

Terminal Tractors

© 2025-2026 21CC Vishwa Sarvagana Pvt. Ltd. All rights reserved. 29 of 57
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Semi-tractors are used to tow and loaded containers from the top. They
position container chassis within port complement RTGs in container yards and
yards or intermodal terminals. Also are powered by diesel or electricity.

known as yard trucks or shunt trucks,
powered by diesel, natural gas, or
electricity.

Together, these machines form the
operational backbone of modern ports,
enabling high-volume cargo throughput
Top Handlers while advancing cleaner, more efficient
technologies.

Safety and Efficiency Considerations

Safety in cargo handling is a central
concern for both ship and shore
personnel.

Here are the safety practices that should
be followed:

Machines with a vertical mast e Conduct regular inspections of lifting
attachment are used to lift and stack gear, wires, and cranes.
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e Ensure all workers use approved
Personal Protective Equipment (PPE).

e Maintain constant communication
between deck officers and crane
operators through radio or hand
signals.

e Follow the International Safety
Management (ISM) Code and national
occupational safety standards.

e Carry out emergency-response.drills
for incidents such as fire, spill, or
equipment failure.

Efficiency Measures

Ports improve efficiency through
automation, proper crew training, and the
use of monitoring systems like CCTV and
terminal-management software that
track real-time operations.

21CCH
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Standard operating procedures and
well-planned stowage contribute to
reduced turnaround times and cost
savings.

Liner Trade Routes and
Major Ports

Overview of Main Global Liner Trade
Routes

Liner trade routes represent the planned
and scheduled pathways followed by
ships that carry containerised cargo
across'the world’s oceans.

These routes form a highly
interconnected system linking production
centres, markets, and distribution hubs.
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Major Liner Shipping Routes
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Liner services operate under three
primary route categories:

e East-West Routes: Connecting the
world’s major economic powers —
Asia, Europe, and North America.
These are the busiest routes, with
dense cargo volumes and the world’s
largest vessels.

e North-South Routes: Linking
developed countries with emerging
markets in Africa, South America, and
Oceania.

e Intra-Regional Routes: Covering
short-sea or coastal shipping within a
specific region, such as intra-Asia or
intra-Mediterranean services.

Most container trade flows concentrate
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along East—-West corridors, which carry
more than 60% of global traffic. These
routes are maintained by major shipping
alliances, such as 2M, Ocean Alliance,
and THE Alliance, that share vessels and
coordinate schedules to improve global
coverage.

Global Liner Network Structure

Liner networks resemble complex supply
chains rather than single routes. Ships
move in loops connecting multiple ports,
ensuring consistent weekly services. Each
loop links key\global nodes — the major
ports that act as distribution centres.

Network characteristics include:

e Fixed Schedules: Vessels call ports
on pre-announced weekly timetables.
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e Loop Configurations: Ships sail
circular routes rather than
point-to-point journeys.

e Transhipment Connectivity:
Containers are transferred between
ships at hub ports to reach
secondary destinations.

e Service Alliances: Global alliances
coordinate fleet capacity and reduce
duplication of services.
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Southeast Asia and India with
Northern Europe via the Suez Canal.

Trans-Pacific Corridor: Links
manufacturing economies of East
Asia (China, Japan, Korea) with
consumer markets in North America.

Trans-Atlantic Corridor: Serves trade
between North-America and Europe,
focusing on high-value industrial
goods.

Major Trade Corridors and Hub Ports To/manage these flows, hub ports
function as central transhipment points.

Examples include:

Global trade is concentrated-around a
few strategic maritime corridors, which

act as arteries of world commerce. They e Singapore, Shanghai, and Busan in
are as follows: Asia.
e Rotterdam, Antwerp, and Hamburg in

e Asia—-Europe Corridor: The busiest

route globally, connecting China, Europe.

e Los Angeles/Long Beach and New
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York/New Jersey in the Americas.

e Jebel Ali (Dubai) as a major Middle
Eastern hub connecting
Asia—Africa—-Europe routes.

These ports are selected for their
deep-water access, advanced
cargo-handling facilities, and intermodal
transport links.

Major Indian Ports and Their Significance

According to the Ministry of Ports,
Shipping and Waterways, India, Indian
ports play an essential,role-in the
country’s international trade _network.

The nation’s coastline of over 7,500 km
supports 12 major ports and more than
200 minor and intermediate ports.
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Here are the key Indian ports.

Jawaharlal Nehru Port Trust (JNPT):
India’s largest container port on the
west coast, handling a significant
share of trade with Europe, Africa,
and the Middle East.

Chennai Port: Major gateway for
automobiles, machinery, and
container traffic in southern India.

Kolkata (Haldia) Port: Vital for trade
with Bangladesh, Nepal, and Bhutan.

Cochin (Vallarpadam Terminal):
India’s first international
transhipment terminal.

Visakhapatnam Port: A multi-cargo
facility serving both bulk and
container vessels.
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Most Indian ports are undergoing influence voyage costs.
modernisation under Sagarmala, focusing
on deeper drafts, enhanced rail-road

connectivity, and digitised port
operations. e Customs and Regulations: Ease of

documentation and compliance
procedures.

e Operational Efficiency: Turnaround
time and reliability of port services.

Factors Influencing Port Selection

Port selection is a strategic decision
made by shipping companies and
logistics providers when'designing liner

services. There are several.key factors
that influence this choicé: e Ancillary Services: Availability of ship

repair, fuel supply, and crew facilities.

e Safety and Political Stability:
Reduced risk attracts more frequent
liner calls.

e Location: Proximity to main trade

routes and industrial regions. Service quality and supplier efficiency
are the most critical determinants in port

selection. Shipping lines prefer ports
offering predictable operations, fast
documentation, and advanced logistics
e Port Charges: Competitive tariffs that networks.

e Port Infrastructure: Availability of
deep berths, cranes, and storage
areas.
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Liner Service Options

Direct Services

In direct services, vessels sail on a fixed
schedule between two or more ports
without intermediate transhipments.
These services are suitable for dense
trade corridors where cargo volumes
justify full shiploads.

Key characteristics:

e Fixed port rotation.and regular
departures.
Use of high-capacity vessels.

e Reduced transit time, as no
transhipment is required.

Direct services are efficient for large
ports like Shanghai—-Rotterdam or
Singapore—Los Angeles, where
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continuous demand supports full vessel
utilisation.

However, these services are less flexible
for smaller markets that lack cargo
volume.

Feeder Services

Feeder services form the regional branch
of global shipping networks. Feedering
happens in this service, which is the
transfer of cargo between smaller ports
and central hub ports via smaller vessels.

Main features:

e Serve ports that cannot
accommodate large mainline vessels.

e Typically use ships between 1,000
and 3,000 TEU.

e Rely on hub ports like Singapore,
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Colombo, or Jebel Ali for direct port calls for large vessels.

transhl.pment. | | Advantages:
e Essential for connecting developing

regions to the main global trade e Lower voyage costs through

routes. economies of scale.

. . e Reduced fuel consumption and
Feeder networks are most prominent in —
emissions.

Southeast Asia, the Mediterranean, and
Northern Europe, where geographic
proximity allows short-sea connectivity.

e Better service frequency to smaller
markets through feeder integration.

However, congestion at hub ports and
reliance on precise scheduling can cause
The hub-and-spoke model consolidates cascading delays across connected
global cargo flows by having large routes.

mainline vessels call only at major hub
ports. Containers are then redistributed

by feeder vessels to smaller regional
ports. Modern liner shipping relies on

cooperative arrangements to expand
service coverage and reduce operational

Hub-and-Spoke Services

Slot Charters and Vessel-Sharing
Agreements

This model improves overall cost
efficiency by reducing the number of
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costs. There are two key partnership
models:

Slot Charter Agreements: One carrier
purchases or leases container space
(“slots”) on another’s vessel to serve
additional markets without deploying its
own ship.

For example, Hapag-Lloyd may not have a
ship sailing from India to South America.
Instead, they buy 100 slots/per week on a
Maersk vessel that doesssail that route.

This allows Hapag-Lloyd to sell this
service to their customers without the
enormous expense of operating their own
ship. It also helps Maersk fill their vessel

Vessel-Sharing Agreements (VSAs):
Multiple carriers jointly operate ships on
a shared route, each contributing a share
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of capacity while maintaining commercial
independence.

These arrangements improve vessel
utilisation, increase service frequency,
and enable carriers to offer global
coverage through collaboration rather
than competition. They are fundamental
to the structure of'today’s global
alliances.

For example, a weekly Asia-Europe
service needs 10 ships to run.

e CMA CGM might provide 4 ships.
e MSC might provide 3 ships.
e OOCL might provide 3 ships.

AlL 10 ships are operated as a single
service. In return, each partner line is
allocated a fixed number of slots on all 10
ships every week, which they can sell
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to their own customers.

These VSAs are the building blocks of the
major global alliances (e.g., THE Alliance,
Ocean Alliance) that dominate liner
shipping. They allow carriers to offer
more frequent services, call at more
ports, and share the high costs and risks
of deploying massive vessels.

Ship Types and Tonnages

Liner Trade Ship Types

Ships used in liner and general maritime
trade differ based on the nature of the
cargo they carry and the trade routes
they serve.

Commercial vessels can be categorised
into several broad groups, each designed
for specific operations and cargo
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handling requirements.
Main commercial liner ship types include:

Container Ships
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Designed to carry standardised
containers. These ships dominate global
liner services due to their efficiency,
cargo standardisation, and intermodal
compatibility.
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Bulk Carriers Used for transporting liquid cargo,
=== z including crude oil, refined petroleum,
and chemicals.

Roll-on/Roll-off (Ro-Ro) Ships

Built for loose commodities such as coal,
grain, ore, and cement.

Tanker Ships

Carry wheeled cargo such as cars, trucks,
and trailers that can be driven on and off
i naehs the ship:

General Cargo Ships

Handle break-bulk cargo not suited for
containers, such as heavy machinery or
project cargo.
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Reefer Ships

Specialised vessels for'perishable goods
like fruits, vegetables, orpharmaceuticals
that require temperaturecontrol.

Understanding Deadweight, Gross/and
Net Tonnage

Tonnage represents a ship’s capacity, size,
and earning potential. Tonnage does not
always refer to weight — it can also
denote volume or internal capacity.
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The main tonnage measurements include:

Gross Tonnage (GT): The total internal
volume of a ship’s enclosed spaces,
reflecting its overall size and potential
earning capacity.

Net Tonnage (NT): The volume of
cargo-carrying spaces within the vessel,
used to calculate port fees and canal
dues.

Deadweight Tonnage (DWT): The total
weight a ship can safely carry, including
cargo, fuel, crew, and provisions, without
exceeding its 'design draught.

Displacement Tonnage: The actual weight
of the water displaced by the vessel
when afloat — used to measure naval
and military ships.

42 of 57



CRISP Centre for Research in 21CC ﬂ

EDUCATION

« | Schemes and Policies

Tonnage measurement helps determine This convention, established by the
port charges, insurance, and compliance International Maritime Organisation (IMO),
with international load line conventions. replaced earlier national and regional

. tonnage rules.
Measurement Conventions g

To ensure global consistency in assessing It introduced two main parameters:

ship size, safety, and port charges, the e Gross Tonnage (GT): Reflects the
maritime industry follows internationally vessel’s total internal volume,
accepted measurement conventions. calculated from- the moulded volume
These conventions standardise how. gross of all enclosed spaces.

tonnage, net tonnage, and_other ship e Net Tonnage (NT): Represents the
dimensions are calculated and recorded. volume of cargo-carrying areas and is
These standards are essential for fair used for determining port and canal
trade, uniform documentation, and dyes:

regulatory compliance across all maritime Both GT and NT are calculated using
nations. logarithmic formulas defined by the IMO,

ensuring that vessels of similar structure
are evaluated consistently regardless of
flag state.

1. The International Convention on
Tonnage Measurement of Ships (1969)
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2. Load Line Convention and
Measurement of Draught

In addition to tonnage, ships are
measured according to the International
Load Line Convention, which sets rules
for assigning freeboard — the distance

between the waterline and the main
deck.

This ensures that vessels ¢arry cargo
within safe stability limits./The assigned
Plimsoll Line marked on<the ship’s hull
indicates maximum allowable loading
under varying water conditions (tropical,
summer, winter, freshwater,-etc.).

3. Use in Port Operations and Safety
Compliance

Measurement conventions are not just
regulatory; they have direct operational
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implications:

e Port authorities use tonnage data to
assess docking, pilotage, and canal
tolls.

e Insurers and classification societies
rely on tonnage for risk assessment
and vessel certification.

e Tonnage figures appear in all
statutory documents, including the
International Tonnage Certificate
(1969), issued by a flag state’s
maritime administration.

Ship Layout and Equipment

The layout of a commercial vessel is
designed to maximise cargo space,
maintain stability, and ensure safety.
While designs vary between ship types,
most follow a general structural plan.
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Hull: The watertight outer body providing
buoyancy and strength.

Decks: Horizontal platforms dividing the
ship’s interior spaces; the main deck
forms the uppermost continuous
structure.

Superstructure: The section above the
main deck housing the navigation bridge,
crew quarters, and controlrooms.

Cargo Holds or Container Bays: The main
storage areas where cargo.is loaded.
Container ships use vertical cell guides to
hold containers securely.

Engine Room: Located near the stern;
contains propulsion machinery,
generators, and control systems.

Ballast Tanks: Compartments that hold
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seawater to maintain stability and trim.

The arrangement of these components
ensures balance, strength, and
operational safety at sea.

Shipboard Cargo-Handling Systems

Most of the cargo handling equipment
has been covered in\the “Vessel Loading
and Discharging” section.

Here are the key shipboard equipments:

e ~Winches and Windlasses: Used for
mooring operations and anchor
handling.

e Cargo Cranes and Derricks: Installed
on multipurpose and general cargo
ships for lifting goods where shore
cranes are unavailable.

e Hatch Covers: Protect cargo holds
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and maintain watertight integrity.

e Mooring Lines, Capstans, and
Bollards: Essential for securing the
vessel at berth.

e Ventilation and Fire-Control Systems:
Maintain safe cargo conditions.

Modern vessels use hydraulic and electric
cranes, automated hatch systems, and
monitoring sensors to improve speed._and
safety during cargo operations.

CONTAINER SHIP
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Click on the link to learn about the parts
of a ship and equipment on board
through this video.

Safety and Life-Saving Equipment

Safety equipment on board protects the
crew, ship, and cargo from accidents and
emergencies.

Here are the key safety provisions on
modern vessels:

e Life-Saving Appliances (LSA): Life
jackets, lifeboats, and liferafts for all
persennel on board.

e Fire-Fighting Systems (FFA): Fire
extinguishers, water-spray systems,
and fixed CO, installations.

e Emergency Power Supply: Backup
generators ensuring critical systems
remain functional.
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e Alarm and Communication Systems:
Allow immediate alerts and
coordination during emergencies.

e Pollution-Prevention Systems:
Oil-water separators and
ballast-water treatment systems to
comply with MARPOL conventions.

These installations are inspected
periodically under SOLAS (Safety of Life
at Sea) requirements.

Emerging Vessel
Technologies

Emerging technologies and specialised
vessel designs have transformed the
nature of maritime transport.

Modern shipping is characterised by two
concurrent trends: the development of
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special-purpose ships designed for
specific cargo types, and the introduction
of automation and sustainable
technologies aimed at improving
efficiency and reducing environmental
impact.

Types of Container Ships

Container ships are‘the backbone of liner
shipping, purpose-built to transport
intermodal containers safely and
efficiently.

These ships are classified by capacity and
operational function.

e Feeder Ships: Small vessels carrying
up to 3,000 TEU, connecting smaller
ports to major transhipment hubs.

e Panamax Ships: Up to 5,000 TEU,
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sized to transit the original Panama Types of Ro-Ro Vessels
Canal locks.

e Post-Panamax Ships: Between 5,000
and 10,000 TEU, too wide for the old
canal but widely used on long-haul

As mentioned, Ro-Ro (Roll-on/Roll-off)
vessels are designed for wheeled or
self-propelled cargo. They use ramps and
internal decks to allow vehicles to drive

routes. i on and off the ship directly.

e Neo-Panamax Ships: Up to 14,000
TEU, designed for the expanded Ro-Ro ships are classified into distinct
Panama Canal. types.

e Ultra Large Container Vessels e 'Pure Car Carriers (PCC): Dedicated to
(ULCVs): Over 18,000 TEU, operating car transport only, with multi-deck
on East-West trades such as designs and internal ramps.
Asla—Europe. e Pure Car and Truck Carriers (PCTC):

These ships are equipped with advanced Carry both icars and heavy trucks;
stowage systems, cell guides, and decks can be height-adjusted for
stabilisers to optimise space and ensure different vehicles.

cargo safety even in rough seas. e Ro-Pax Vessels: Combine vehicle

transport with passenger facilities,
used on short international routes.
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e Con-Ro Ships: Hybrid designs that
accommodate containers and
vehicles, providing flexibility for
mixed cargo.

e Heavy-Lift Ro-Ro Ships: Equipped
with reinforced decks and stern
ramps to carry oversized industrial
equipment or defence vehicles.

Ro-Ro vessels offer faster turnaround
and reduced port handling time, making
them indispensable to the automabile
and project-cargo industries.

Barge Carriers

Barge carriers transport self-contained
barges or lighters rather than individual
cargo parcels. They enable seamless

river-to-sea movement without the need

for port-side unloading.
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Types and Features

e LASH (Lighter Aboard Ship): Carries
up to 80 detachable lighters that
float off for inland distribution.

e - Seabee System: Uses a stern
elevator to lift large barges into the
vessel for stowage.

Advantages

e Eliminates port congestion by quickly
loading and unloading entire barges.

e Enables direct transfer between

inland waterways and oceangoing
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routes.
Particularly useful where port
infrastructure is limited.

Barge carriers were pioneers in
intermodal innovation and still operate in
regions with extensive river networks.

Types of Refrigerated Cargo Ships

As mentioned earlier, refrigerated cargo
ships (reefers) carry perishable goods
that must be kept at specific
temperatures.

Here are some distinct-reefer categories.

Conventional Reefers: Purpose-built
ships with insulated holds and
independent cooling systems for bulk
perishables like fruit or meat.

Reefer Container Ships: Container
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vessels fitted with power sockets for
refrigerated containers (“reefer
boxes”), allowing mixed cargo.
Refrigerated Ro-Ro Ships: Modified
Ro-Ro designs that transport
temperature-controlled trailers and
vehicles.

Specialised Temperature-Controlled
Vessels: High-tech ships used for
pharmaceutical or chemical cargo
requiring precise climate control.

Each reefer type uses automated
temperature monitoring and air
circulation systems to preserve cargo
quality throughout long voyages.

Automation in Shipping Technology

Automation is redefining ship operations
by integrating digital control systems and
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artificial intelligence. reduces human error and enables

: shore-based supervision.
Automation enhances safety, reduces P

crew fatigue, and optimises fuel Green-Shipping Technologies
efficiency, moving the industry toward
semi-autonomous and eventually fully
autonomous shipping.

Green shipping initiatives address the
industry’s need to reduce emissions and
conserve energy.

Here are the applications of automation: Here are the key green technologies:

e Autonomous Navigation: Al and
sensor networks plot routes and
avoid collisions automatically.

e Predictive Maintenance: Real-time
engine data identifies faults before
failure.

e Digital Twin Modelling: Virtual
replicas simulate vessel performance
for testing and training.

e Crew Assistance and Remote
Operation: Bridge automation

e, Alternative Fuels: LNG, hydrogen,
ammonia, and biofuels lower CO, and
SOx emissions.

e Hull Optimisation: Hydrodynamic
design and;special coatings reduce
drag.

e Wind and Solar Assistance: Rotor
sails and solar panels supply auxiliary
power.

e Scrubber Systems: Remove sulphur
oxides from engine exhaust.

© 2025-2026 21CC Vishwa Sarvagana Pvt. Ltd. All rights reserved. 51 of 57



CRIS Centre for Research in

wr. | Schemes and Policies

e Cold Ironing (Shore Power): Ships
plug into port electricity instead of
running auxiliary engines.

These technologies align with IMO targets
for a 50 per cent cut in greenhouse-gas
emissions by 2050.

Integration of Smart and Green
Technologies

The latest vessels combine automation
and green design to create “intelligent”
fleets that optimise energy use and
safety simultaneously.

Examples of Integration

e Hybrid Propulsion: Battery systems
working alongside diesel engines.

e Al-Driven Voyage Optimisation:
Real-time weather and traffic data
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minimise fuel consumption.

e Automated Emission Monitoring:
Sensors record and report CO,
output to regulators.

e Smart Ballast Management:
Automated treatment systems
prevent marine pollution and
maintain stability.

Future Developments in
Vessel Operations

As automation and green technologies
redefine-maritime operations, attention
now turns to how ships themselves are
evolving in size, capacity, and structural
design.

Trends in Vessel Size and Capacity

Global shipping has entered an era of
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megaships, ultra-large vessels capable of
carrying more than 24,000 TEUs. This
growth reflects the industry’s drive for
economies of scale and reduced per-unit
transport costs.

Key trends identified include:

e Increased Vessel Dimensions:
Container ship length now exceeds
400 metres, with beam and draft
optimised for stability and efficiency.

e Port Adaptation: Terminals worldwide
are being dredged and fitted with
high-capacity cranes to-handle these
vessels.

e Network Optimisation: Larger vessels
serve hub ports, supported by feeder
networks for regional distribution.

e Environmental Challenges: Bigger
ships require greater energy
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management and stricter
emission-control measures.

While megaships lower operating costs
per container, they also create congestion
risks at ports unable to accommodate
their size.

Economy of Scale

The driver for building ever-larger ships is
economy of scale.

As a ship’s capacity increases, the
average cost to transport a single
container decreases.

Why? A ship that is twice as large (e.g.,
20,000 TEU vs. 10,000 TEU) does not cost
twice as much to build or operate. The
capital cost, fuel cost, and crew cost per
container are all lower on the larger
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vessel. to a smaller ship.

This cost advantage has been the primary Design Innovations and Smart
competitive driver for shipping lines. Shipbuilding

Diseconomies of Scale Shipyards are integrating automation,

lightweight materials, and digital

simulation tools to produce vessels that

Port Cost: Larger ships also create are more efficient and environmentally
“diseconomies”. They spend more time in compliant.

port, as loading/unloading:20,000 TEUY
takes much longer than 10,000 TEU,

However, this trend is reaching its limits.

Innovations include:

increasing berth-hire costs. e Lightweight Composite Materials:
Infrastructure Limits: Only a few ports in Re(.ijce el weight and improve fuel
effieiency.

the world can handle them, limiting their

trading flexibility. e Modular Construction: Shortens

building time by assembling

Supply Chain Risk: A single delay to a pre-fabricated sections.
24,000 TEU ship (due to weather or a e Smart Sensors and Integrated
canal blockage) disrupts a far larger Systems: Provide real-time data on

portion of the supply chain than a delay engine performance, cargo
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temperature, and structural stress.

e Hybrid and Dual-Fuel Engines: Allow
flexibility between conventional fuels
and cleaner alternatives.

These improvements contribute to more
reliable, durable, and sustainable fleets
suitable for future trade demands.

Logistics Integration

The most significant future trend is the
vertical integration of shipping lines.

Major carriers no longer want to be just
“port-to-port” vessel operators., They.are
transforming into “end-to-end global
logistics integrators”.

What this means: Shipping lines are
actively buying or building their own:

e Freight forwarding companies

© 2025-2026 21CC Vishwa Sarvagana Pvt. Ltd. All rights reserved.

21CCH

EDUCATION

e Warehousing and distribution centres
e Inland trucking and rail services
e Customs brokerage services

The Goal: To control the entire supply
chain, from the factory door in one
continent to the customer’s distribution
centre in another. This allows them to
offer a single, seamless “one-stop-shop”
product to their customers, capturing
more value and leveraging the vast data
they control.
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