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Paper 1 of 5 — MAEF 201 Maritime Economics Course Outline
Past Question
Level 100 • First Semester • PastQuestion

MAEF 201 – MARITIME ECONOMICS COURSE OUTLINE

1. INTRODUCTION, MEANING, SCOPE AND IMPORTANCE OF MARITIME

ECONOMICS

2. THE SHIPPING MARKET AND FREIGHT - FUNCTION OF SHIPPING IN

ECONOMIC DEVELOPMENT

3. MARITIME TRANSPORT MARKETS

4. SUPPLY AND DEMAND CHARACTERISTICS OF SUPPLY

5. COSTS AND ECONOMICS OF SHIP OPERATION

6. MARITIME REGULATION AND POLICY

INTRODUCTION, MEANING, SCOPE AND IMPORTANCE OF MARITIME
ECONOMICS

Meaning of Maritime Economics

Maritime economics is a branch of economics that studies how economic principles apply to
maritime activities, especially shipping, ports, and ocean-related transport services. It examines
how scarce resources are allocated in the maritime sector to satisfy human wants through sea
transportation.

It focuses on the production, distribution, exchange, and consumption of maritime transport
services, as well as the costs, pricing, demand, and supply of shipping services.

Maritime economics is a specialized field of economics that applies economic theories,
principles, and analytical tools to maritime transport, shipping, ports, and related ocean-based
activities. It studies how maritime resources are organized, managed, and utilized to facilitate
trade and economic development.

Maritime economics examines the allocation of scarce maritime resources (ships, ports, sea
routes, labour, capital) to satisfy human and industrial needs through sea transportation.

1. Transport Economics Perspective: Maritime economics is the study of sea transport as a
component of the transport system, focusing on costs, pricing, efficiency, demand, and
supply of shipping services.
2. International Trade Perspective: Maritime economics explains how shipping supports
international trade by linking producers and consumers across countries at the lowest
possible cost.
3. Business and Managerial Perspective: From a business angle, maritime economics deals
with decision-making in shipping and port management, such as fleet investment, route
selection, pricing strategies, and cost control.
4. Policy-Oriented Perspective: It involves the study of government policies, regulations, and
international conventions that influence maritime transport, competition, safety, and
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environmental protection.
5. Developmental Perspective: Maritime economics views shipping and ports as engines of
economic growth, employment generation, industrialization, and regional development.
6. Systems Perspective: Maritime economics considers shipping, ports, hinterland transport,
and logistics as an integrated system where inefficiency in one part affects the entire
maritime supply chain.
7. Logistics and Supply Chain Perspective: Maritime economics can be seen as the study of
how sea transport integrates with logistics, supply chains, and hinterland connections to
ensure the smooth flow of goods from origin to final destination.

8. Cost–Benefit and Investment Perspective: Maritime economics involves the analysis of
costs, revenues, risks, and returns associated with maritime investments such as ships, ports,
terminals, and maritime infrastructure, to ensure efficient allocation of capital.

Scope of Maritime Economics

� Maritime economics covers a wide range of activities, including:
� Shipping and ship operation
� Port operations and management
� Maritime transport demand and supply
� Freight rates and pricing policies
� Shipbuilding and ship finance
� Maritime labour and crewing
� Maritime safety and environmental regulations
� International trade and sea transport

Importance of Maritime Economics

� Maritime economics is important because:
� Over 80% of world trade by volume is carried by sea
� It helps governments formulate effective maritime and transport policies
� It assists ship owners and port managers in decision-making
� It promotes efficiency, cost reduction, and profitability in shipping
� It contributes to national economic growth and development

THE SHIPPING MARKET AND FREIGHT

The shipping market is a crucial component of the global economy, facilitating international
trade by enabling the movement of goods across countries and continents. Over 80% of world
trade by volume is carried by sea, making shipping the backbone of global commerce. Within
this market, freight refers to both the goods transported and the price paid for their
transportation. Understanding the shipping market and freight rates is essential for analysing
trade costs, price formation, and economic growth.

FUNCTION OF SHIPPING IN ECONOMIC DEVELOPMENT

� Shipping plays a critical role in economic development by:
� Facilitating international trade
� Reducing transportation costs for bulk goods
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� Encouraging specialization and division of labour
� Creating employment opportunities
� Supporting industrialization and globalization
� For developing countries, shipping helps in exporting raw materials and importing
finished goods, machinery, and technology.

The Shipping Market

The shipping market refers to the interaction between the demand for sea transport services
and the supply of shipping capacity.

(a) Demand for Shipping Services

Demand in the shipping market is derived demand. It arises not because consumers want
shipping services directly, but because they want traded goods. Key determinants include:

Volume of international trade (especially bulk commodities such as oil, coal, grain, and iron
ore)

� Global economic activity and industrial production
� Trade patterns and distance between trading partners
� Seasonal factors and geopolitical events
� When global economic activity expands, demand for shipping services rises, increasing
freight rates.

(b) Supply of Shipping Services

Supply depends on:

� Size and composition of the world fleet
� Shipbuilding and scrapping decisions
� Operating costs (fuel prices, labour, insurance, port charges)
� Technological efficiency of vessels
� In the short run, supply is relatively inelastic because ships cannot be produced quickly.
In the long run, supply becomes more elastic as firms invest in new vessels or scrap older
ones.

Freight and Freight Rates

Freight refers to the goods carried and the payment made for their transportation. Freight rates
are prices charged for shipping services.

Freight rates are determined by:

� Interaction of demand and supply in the shipping market
� Type of cargo (bulk, containerised, liquid)
� Distance and route conditions
� Port efficiency and congestion
� Risk factors such as piracy, war, or regulatory changes
� Freight rates tend to be highly volatile due to demand fluctuations and rigid supply in the
short run.

Types of Shipping Markets
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From an economic standpoint, the shipping market can be divided into:

Tramp shipping: ships operate without fixed schedules, responding to spot market demand
(common for bulk cargo).

Liner shipping: ships operate on fixed routes and schedules, mainly for containerised goods.

Tanker market: specialises in liquid cargo such as crude oil and petroleum products.

Each market has different pricing mechanisms and degrees of competition.

Economic Importance of Freight Costs

Freight costs directly affect:

Export and import prices

� Competitiveness of countries and firms
� Inflation, especially in import-dependent economies
� Balance of trade
� High freight rates increase trade costs and can reduce trade volumes, while low freight
rates encourage international trade and market integration.

Why Shipping Matters for Economic Development

Shipping is the backbone of global trade, carrying the vast majority of world merchandise trade.
As the world economy grows and becomes more interconnected, the role of shipping not only as
a transport service but as a driver of development becomes more pronounced.

� Over 80% of global goods trade by volume moves by sea.
� Trade efficiency, connectivity, and logistics performance directly influence national
development, employment, and competitiveness.
� Shipping facilitates market access, cost reduction, specialization, and global value chain
integration are all essential components of economic development.

Shipping as a Catalyst for Economic Growth

Shipping affects development through multiple channels:

A. Trade Expansion

Lower transport costs make international trade more affordable, allowing countries to:

� Export more goods
� Import inputs at lower costs
� Integrate into global value chains

This leads to higher output, productivity, and economic growth.

B. Industrial and Port-Led Growth

Ports and shipping hubs act as economic gateways. Port infrastructure attracts related industries
logistics, manufacturing, services, and warehousing creating clusters that enhance economic
activity.

Example: The development of ports like Matarbari Deep Sea Port in Bangladesh is expected to
boost GDP and industrial growth by allowing direct calls of large international vessels and
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connecting logistic hubs, reducing reliance on foreign transshipment ports.

C. Employment and Skills Development

Shipping and maritime logistics generate jobs across:

� Seafaring
� Port operations
� Shipbuilding and maintenance
� Logistics and supply chain services

Future shifts like digitalization and decarbonization also create new skill demands and green
jobs, particularly in fuel transition and smart logistics.

Structural Trends Shaping the Future of Shipping

A. Slower but Complex Growth in Maritime Trade

Recent forecasts indicate slowing trade volume growth, with significant volatility due to
geopolitics (trade tariffs, conflicts) and economic uncertainty.

This trend reflects:

� Shifts in trade policy
� Regionalization of supply chains
� Trade route redefinition
� Surge in transport distances due to geopolitical rerouting

This slower and more uncertain growth environment affects investment planning, ship
utilization, and freight dynamics.

Technological Transformation and Digitalization

A. Digital Shipping and Smart Ports

Digitalization is revolutionizing maritime logistics:

� AI and data analytics improve route planning and safety systems.
� Smart ports use IoT, AI, and predictive modeling to optimize cargo flow, reduce
turnaround times, and cut costs.
� Blockchain enhances transparency, reduces paperwork, and speeds up supply chain
coordination.

These technologies reduce transaction costs, improve efficiency, and support trade
competitiveness.

Decarbonization and Environmental Imperatives

A. Global Commitment to Green Shipping

The shipping industry accounts for a significant share of global greenhouse gas emissions.
Decarbonization is now an economic and regulatory priority, not just an environmental one.

New global emissions pricing and standards aim to internalize environmental costs.
Developing cleaner fuels (LNG, methanol, ammonia, hydrogen) and alternative technologies is
transforming fleet investment decisions.

B. Economic Costs and Opportunities
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Transitioning to low-carbon shipping requires major investments:

� $8–28 billion annually for decarbonization efforts
� $28–90 billion annually for fuel infrastructure to achieve net-zero targets by 2050.

While costly, early adopters benefit through:

� Lower long-term fuel costs
� Competitive edge in “green” charter markets
� Access to sustainability-linked financing

Fleet Renewal and Technology Adoption

Advances in vessel design and propulsion promise to improve efficiency and lower long-term
operating costs:

� Energy-efficient hull designs
� Wind-assisted propulsion

� Lightweight materials
� Digital twin simulations for optimal operations and maintenance planning

Over time, these innovations reduce marginal costs of transport and enhance global supply chain
reliability.

Resilience and Supply Chain Shocks
Shipping’s importance is underscored when global supply chains face disruption:

� Conflicts and route closures increase freight costs and reroute shipping lines, affecting
developing economies disproportionately.
� Ports and logistics networks under strain show the need for resilient infrastructure, better
planning, and adaptive policy frameworks.

Resilience becomes as crucial as efficiency in delivering economic outcomes.

Ports and Infrastructure as Growth Engines

Port development will continue to influence economic geography:
� Upgraded ports with deep-sea capabilities attract larger ships and greater cargo volumes,
lowering trade costs.
� Efficient hinterland connectivity expands regional commerce and supports industrial
clusters.
� Future port investment including digitalization and climate adaptation features will shape
national and regional development paths.

Skills, Workforce, and the Future Labor Market
The transition to advanced and green shipping requires more skilled labor:
� Training in digital systems, AI monitoring, emission compliance, and advanced logistics
� New roles in data analytics, remote operations, and vessel systems management
� Investing in human capital ensures that technological gains translate into productive
employment and long-term industry sustainability.

10. Policy and Regulatory Implications
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For shipping to contribute effectively to economic development, governance must:

A. Align Regulation with Economic Goals

� Codes and incentives for decarbonization
� Support for fleet modernization
� Coherent international standards to avoid fragmentation

B. Promote Equitable Development

Policies should protect smaller and developing economies from cost burdens due to
environmental compliance while helping them scale capacity and connectivity.

C. Strengthen Resilience

Strategic investments in ports, digital systems, and supply chain coordination reduce
vulnerability to external shocks.

11. Strategic Shifts in Global Trade

The future of shipping is influenced by broader economic transformations:

� Shifting trade patterns due to geopolitics and regionalization
� Expansion of emerging markets’ maritime capabilities (e.g., India’s maritime push with
major investments and infrastructure growth)
� Diversification of shipping routes and cargo types: Such structural changes will affect
global comparative advantage and the spatial distribution of trade flows.
� Analysis of tanker, dry bulk, and container (liner) markets, freight mechanism and
voyage calculation

MARITIME TRANSPORT MARKETS

Maritime transport markets are not uniform; they differ by cargo type, contractual arrangements,
pricing mechanisms, and competitive structure. The three major segments of the shipping
industry are the tanker market, dry bulk market, and container (liner) market. Each market
responds differently to economic forces, yet all are governed by demand–supply interactions,
cost structures, and expectations. Freight rates in these markets serve as prices for transport
services and play a crucial role in determining global trade costs.

The Tanker Market

Nature and Characteristics

The tanker market is concerned with the transportation of liquid bulk cargo, mainly crude oil,
refined petroleum products, liquefied natural gas (LNG), and liquefied petroleum gas (LPG).

Key characteristics:

� Cargo is homogeneous
� Operations are mostly unscheduled
� Ships are highly specialised
� Market is strongly influenced by energy demand and geopolitics
� The tanker market is largely a tramp market, where vessels move according to spot
demand rather than fixed routes.
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Demand for Tanker Services
Demand for tanker shipping is a derived demand arising from:

� Global oil consumption and production
� Geographic imbalance between oil producers and consumers
� Strategic stockpiling and refinery activity
� Political factors such as sanctions, wars, and OPEC decisions
� Economically, tanker demand is relatively price inelastic in the short run, since oil is a
necessity input for production and transportation.
Supply of Tanker Services
Supply depends on:

� Size and age of the tanker fleet
� Shipbuilding and scrapping decisions
� Speed of vessels
� Regulatory constraints (e.g. environmental rules)
� Short-run supply is highly inelastic, making freight rates volatile when demand shifts.

Freight Pricing in the Tanker Market

Freight rates are commonly quoted using the Worldscale (WS) system, a benchmark schedule
of nominal freight rates for standard tanker routes.

The Dry Bulk Market
Nature and Characteristics
The dry bulk market transports unpackaged bulk commodities, such as:

� Iron
� Ore
� Coal
� Grain
� Bauxite and fertilizers

This market is also predominantly a tramp market, characterised by spot and short-term
chartering.

Demand for Dry Bulk Shipping

Demand is driven by:

� Industrial production and construction activity
� Steel production (iron ore and coal)
� Agricultural cycles and food demand
� Economic growth in emerging economies
� The demand is cyclical, closely linked to the business cycle.

Supply of Dry Bulk Shipping

Supply factors include:

� Number and size of bulk carriers (Handysize, Panamax, Capesize)
� Vessel productivity and turnaround time
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� Fuel costs and port congestion

As with tankers, supply is fixed in the short run, causing freight rates to fluctuate sharply.

Freight Rate Determination
Freight rates in the dry bulk market are determined mainly through:
� Spot market negotiations
� Time charters
� Indices such as the Baltic Dry Index (BDI)
� The BDI acts as an economic indicator reflecting expectations of future global trade and
industrial activity.

The Container (Liner) Market

Nature and Characteristics
The container market differs fundamentally from tanker and bulk markets. It transports
containerised general cargo, including manufactured goods and semi-finished products.

Key features:

� Scheduled services
� Fixed routes and timetables
� High service differentiation
� Capital-intensive infrastructure

This market operates as a liner market, not a tramp market.
Demand for Container Shipping

Demand depends on:

� Global manufacturing output
� Consumer demand and income levels
� Supply chain organisation (e.g. just-in-time production)
� E-commerce growth

Demand is more income-elastic than bulk or tanker demand.

Supply and Market Structure

Supply involves:

� Fleet capacity (measured in TEUs)
� Network design and port connectivity
� Strategic alliances among carriers
� Economically, the container market exhibits oligopolistic characteristics, with large
firms exercising market power through capacity management and alliances.

Freight Pricing in the Liner Market

� Freight rates are determined through:
� Posted tariffs
� Long-term service contracts
� Spot rates (especially during periods of congestion)
� Unlike tramp markets, liner freight rates are more stable but can spike sharply during
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supply chain disruptions.

Freight Mechanism in Shipping Markets

The freight mechanism refers to how freight rates are formed and adjusted in response to
market conditions.

Market Interaction
Freight rates are determined by:

� Derived demand for transport
� Short-run inelastic supply
� Expectations about future trade and fleet capacity

Small demand changes can lead to large freight rate fluctuations, especially in tanker and dry
bulk markets.

Types of Chartering Contracts

1. Voyage charter: freight paid per voyage
2. Time charter: hire paid per day
3. Bareboat charter: long-term lease of vessel

Each contract allocates risk differently between shipowner and charterer.

Voyage Calculation (Economic Cost Analysis)

Voyage calculation is a method of determining the profitability of a voyage charter.

Components of Voyage Costs

(a) Revenue

(b) Voyage Costs

� Fuel (bunkers)
� Port charges
� Canal dues
� Cargo handling costs

(c) Time-Related Costs

� Crew wages
� Insurance
� Maintenance
� Capital costs (depreciation, interest)

Economic Significance of Voyage Calculation

Voyage calculation allows ship owners to:

� Compare alternative routes and cargoes
� Decide between spot and time charter employment
� Allocate vessels efficiently
� Respond rationally to freight market signals

SUPPLY AND DEMAND CHARACTERISTICS OF SHIPPING
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Shipping is a derived-demand industry whose behaviour is closely tied to international trade,
industrial activity, and global economic cycles. Unlike many conventional markets, the shipping
market exhibits high volatility, time lags, and cyclical behaviour, largely because of the unique
characteristics of both supply and demand.

Understanding the supply and demand characteristics of shipping is essential for analysing:
� Freight rate fluctuations
� Investment decisions in shipping
� Shipping cycles and market instability
� The broader relationship between shipping and economic development

Nature of Demand for Shipping Services
Derived Demand
� Demand for shipping services is not autonomous; it is derived from the demand for the
commodities being traded.
� Consumers do not demand shipping for its own sake.
� Shipping demand exists because there is demand for oil, food, raw materials,
manufactured goods, etc.

Therefore, shipping demand depends directly on world trade volume, not population or income
alone.

Determinants of Shipping Demand
(a) Volume of World Trade
� The most important determinant.
� Expansion in global production and consumption increases shipping demand.
� Economic recessions sharply reduce shipping demand.

Example: A boom in steel production raises demand for iron ore shipping (dry bulk).

(b) Distance of Trade (Ton-Miles)
Shipping demand is better measured in ton-miles, not just tonnage.
Longer routes increase shipping demand even if cargo volume is unchanged.

(c) Commodity Structure of Trade
Different cargoes generate different shipping demand patterns:
Bulk commodities → large volumes, volatile demand
Containerized goods → stable, income-sensitive demand
Energy commodities → politically sensitive demand

(d) Economic Growth and Industrial Activity

Shipping demand is strongly pro-cyclical:
Economic expansion → higher shipping demand
Economic contraction → sharp fall in demand

This makes shipping highly sensitive to global business cycles.

(e) Freight Rates
In the short run, shipping demand is price inelastic:
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� Essential commodities must be shipped even at high freight rates.
� Freight cost is often a small proportion of final commodity price.

In the long run, demand becomes more elastic as:
� Producers relocate closer to markets
� Alternative transport modes are considered
� Trade patterns adjust

Characteristics of Shipping Demand
High Volatility
Shipping demand fluctuates significantly due to:
� Economic cycles
� Seasonal factors
� Geopolitical events
� Natural disasters

Short-Run Inelasticity

� Shippers often cannot delay shipments:
� Oil refineries need crude oil
� Power plants need coal
� Food imports cannot be postponed easily

Cyclical Nature

Shipping demand rises and falls with global trade cycles, reinforcing shipping market cycles.

Nature of Supply in the Shipping Market

Definition of Shipping Supply

Shipping supply refers to the transport capacity available to move cargo at a given freight rate,
measured in:

1. Deadweight tonnage (DWT)
2. TEUs (containers)
3. Available ship-days

Determinants of Shipping Supply
(a) Size of the World Fleet

The total number and capacity of ships available for service.

(b) Fleet Utilization

Supply can increase without new ships through:

� Higher sailing speeds
� Reduced port time
� Improved logistics efficiency

(c) Operating Costs

� Fuel (bunkers)
� Crew wages
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� Insurance
� Maintenance
� Higher costs reduce effective supply at low freight rates.

(d) Technological Efficiency

Fuel-efficient vessels can operate profitably at lower freight rates, increasing effective supply.

(e) Regulations
Environmental and safety regulations may:
� Reduce supply (ship scrapping)
� Increase costs
� Delay operations

Short-Run Supply Characteristics
Highly Inelastic Supply
In the short run:
� New ships cannot be built quickly
� Existing ships have fixed capacity
As a result:
� Even small increases in demand can cause large increases in freight rates
� Graphically, the short-run supply curve is steep.

Supply Adjustment Mechanisms (Short Run)
Shipowners adjust supply through:
� Increasing vessel speed
� Reducing lay-up
� Delaying maintenance

� Using older ships

These adjustments are limited and costly.

Long-Run Supply Characteristics
Elastic Supply
In the long run:
� Shipowners can order new ships
� Old ships can be scrapped
� Fleet composition can change

Thus, supply becomes more price elastic.

Investment Time Lag
Shipbuilding involves long time lags:
� Orders are placed during boom periods
� Ships are delivered years later often when demand has already fallen
� This time lag is a key cause of shipping market cycles.

Interaction of Supply and Demand
Freight Rate Determination
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Freight rates are determined by the interaction of:

� Highly volatile demand
� Inelastic short-run supply

This explains:
Extreme freight rate fluctuations
Boom-and-bust cycles
Excess Capacity and Shortages

Boom period: demand > supply → high freight rates

Slump period: supply > demand → low freight rates, losses

Differences across Shipping Markets

Dry Bulk Market

� Demand tied to industrial production
� Highly volatile
� Spot market dominance

Tanker Market

� Demand linked to energy consumption
� Strong geopolitical influence
� Moderate contract usage

Container (Liner) Market

� Demand driven by consumer income
� More stable
� Greater use of long-term contracts and alliances

Elasticity in Shipping Markets

Price Elasticity of Demand
Short run: very inelastic
Long run: more elastic
Price Elasticity of Supply
Short run: very inelastic
Long run: elastic but unstable due to investment lag

Implications for Shipping Economics

� Freight rates are inherently unstable
� Investment decisions are risky
� Overcapacity is common
� Market cycles are inevitable
� Policy and regulation can influence effective supply

COST AND ECONOMICS OF SHIP OPERATION

FIXED AND VARIABLE COSTS, ECONOMIES OF SCALE, AND INVESTMENT
APPRAISAL



MAEF 201  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

16

The economics of ship operation focuses on how shipping firms allocate resources, control costs,
and make long-term investment decisions under conditions of uncertainty. Shipping is a capital-
intensive industry characterised by high fixed costs, volatile revenues, and long asset lives.
Understanding the cost structure of ship operations and the principles of investment appraisal is
therefore essential for efficient management and policy analysis.

Cost Structure of Ship Operation

The total cost of operating a ship can be divided into fixed costs and variable costs. This
distinction is important for pricing decisions, chartering strategies, and profitability analysis.

Fixed Costs in Ship Operation

Meaning of Fixed Costs

Fixed costs are costs that do not vary with the level of output or activity in the short run. In
shipping, output may be measured in ton-miles, voyages, or days at sea.

Components of Fixed Costs

Key fixed costs include:

� Capital costs: depreciation of the vessel, interest on loans
� Crew wages and benefits (to a large extent)
� Insurance (hull and machinery, protection and indemnity)
� Management and administrative expenses
� Survey and certification costs

These costs are incurred whether the ship is operating at full capacity, partially employed, or
idle.
Economic Implications of Fixed Costs
Shipping has high fixed costs, creating strong pressure to keep vessels employed.

In the short run, shipowners may accept freight rates that cover variable costs only, as long as
fixed costs are partially recovered.

High fixed costs increase financial risk, especially during market downturns.

Variable Costs in Ship Operation
Meaning of Variable Costs
Variable costs are costs that change directly with the level of shipping activity.

Components of Variable Costs
Major variable costs include:
� Fuel (bunker) costs
� Port charges and canal dues
� Cargo handling and stevedoring
� Lubricants and consumables
� Voyage-related maintenance

Among these, fuel costs are usually the largest and most volatile component.

Economic Implications of Variable Costs
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Variable costs influence short-run operational decisions.

Rising fuel prices increase marginal cost and can reduce optimal sailing speed.

Shipowners adjust routes, speeds, and employment strategies to minimise variable costs.

Fixed vs Variable Costs: An Economic Comparison
Aspect Fixed Costs Variable Costs

Dependence on output Independent Output-dependent
Time horizon Short-run fixed Flexible
Role in pricing Long-run pricing Short-run decisions
Risk exposure High financial risk Cost volatility risk

This distinction explains why freight rates can fall sharply during recessions while ships continue
to operate.

Economies of Scale in Ship Operation

Concept of Economies of Scale

Economies of scale occur when average cost declines as the scale of operation increases.

In shipping, scale may refer to:

1. Vessel size
2. Fleet size

3. Network coverage

Sources of Economies of Scale

(a) Technical Economies

Larger vessels carry more cargo with proportionately less fuel per ton.

Crew size does not increase proportionally with ship size.

(b) Financial Economies

Large firms access cheaper finance.

Lower insurance premiums per unit of capacity.

(c) Operational Economies

Better scheduling and fleet utilisation

Spreading administrative costs over more vessels

Limits to Economies of Scale

� Port infrastructure constraints
� Canal and draft limitations
� Increased congestion and inflexibility
� Market risk from deploying very large vessels

Thus, economies of scale may eventually give way to diseconomies of scale.

Investment Appraisal in Shipping

Ship investment decisions involve large capital outlays and long planning horizons. Investment
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appraisal techniques help determine whether such investments are economically viable.

Net Present Value (NPV)

Concept of NPV

Net Present Value measures the difference between the present value of future cash inflows
and the initial investment cost.

Decision Rule

If NPV > 0, accept the investment

If NPV < 0, reject the investment

Application in Shipping

NPV accounts for:

� Freight rate volatility
� Operating costs
� Scrap value at end of vessel life
� Time value of money

It is particularly suited to shipping due to long asset lives and uncertain cash flows.

Depreciation in Ship Economics

Meaning of Depreciation

Depreciation is the systematic allocation of a vessel’s cost over its useful life.
Methods of Depreciation

a. Straight-Line Depreciation
b. Accelerated Depreciation

Economic Significance of Depreciation

� Affects taxable income
� Influences cash flow projections
� Reflects capital consumption in cost calculations

Although depreciation is a non-cash cost, it is crucial for long-term investment planning.

Interaction between Costs and Investment Decisions

� High fixed costs increase the importance of fleet utilisation
� Economies of scale influence vessel size choice
� NPV integrates costs, revenues, and risk into a single decision framework
� Depreciation affects profitability and financing strategies

The cost and economics of ship operation are central to understanding shipping market
behaviour. The dominance of fixed costs explains the volatility of freight rates and the
persistence of capacity in downturns. Economies of scale drive the trend toward larger vessels
but are constrained by technical and market limits. Investment appraisal tools such as NPV and
depreciation enable shipowners to make rational long-term decisions in a highly uncertain
environment. Together, these concepts form the foundation of maritime and transport economics.
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MARITIME REGULATION AND POLICY

Maritime transport is the backbone of international trade, but it operates in a complex global
environment characterised by cross-border activities, imperfect competition, information
asymmetry, and externalities. Because ships move across jurisdictions and oceans areas
beyond national sovereignty pure market forces alone are insufficient to ensure safety,
environmental protection, and fair competition.

Maritime regulation and policy therefore emerge as essential economic instruments to:

� Correct market failures
� Protect life, property, and the marine environment
� Ensure minimum operational standards
� Promote national economic and strategic interests

From an economic perspective, maritime regulation balances efficiency, equity, and
sustainability in a highly globalised industry.

Economic Rationale for Maritime Regulation

Market Failures in Maritime Transport

Several market failures justify regulation:

Negative externalities

� Marine pollution (oil spills, emissions)
� Coastal and port environmental damage

Information asymmetry

� Shippers and ports cannot easily observe ship safety quality

Public goods problem

� Safe sea lanes and clean oceans benefit all but are underprovided by markets

Moral hazard and adverse selection

� Shipowners may underinvest in safety if not monitored
� Without regulation, profit-maximising firms may impose high social costs on others.

International Nature of Shipping

Shipping is inherently international:

� Ships may be owned in one country
� Registered in another

� Crewed by multiple nationalities
� Operating globally

This creates a regulatory coordination problem, making international rules and enforcement
mechanisms essential.

Flag State Control (FSC)

Meaning and Legal Basis

Flag State Control refers to the responsibility of the country in which a ship is registered (the flag
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state) to ensure that ships flying its flag comply with international maritime conventions.

Under international law, particularly the United Nations Convention on the Law of the Sea
(UNCLOS), every ship must sail under the flag of one state, and that state has primary
jurisdiction and control over the vessel.

Economic Functions of Flag State Control

Flag states are responsible for:

� Ship registration and certification
� Enforcement of safety standards
� Crew qualification and welfare
� Environmental compliance

Economically, flag state control:

� Sets minimum quality standards
� Influences operating costs
� Affects ship competitiveness

Flags of Convenience (FOC) and Economic Implications

Many shipowners register vessels under open registries (flags of convenience) to benefit from:

� Lower taxes
� Reduced regulatory burden
� Flexible labour laws

From an economic standpoint:

� FOCs reduce costs and increase competitiveness
� But weak enforcement can create regulatory arbitrage

This leads to a “race to the bottom” in safety and environmental standards

Limitations of Flag State Control

� Some flag states lack administrative capacity
� Enforcement quality varies widely
� Economic incentives may conflict with safety oversight

These weaknesses led to the emergence of Port State Control as a complementary system.
Port State Control (PSC)

Meaning and Economic Logic
Port State Control allows countries to inspect foreign ships visiting their ports to verify
compliance with international conventions, regardless of flag.

From an economic perspective, PSC:
� Corrects enforcement failures of flag states
� Reduces information asymmetry
� Protects national waters and ports from substandard ships

Mechanism of Port State Control
Port states may:
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� Inspect ships
� Detain unsafe vessels
� Require corrective measures
� Ban repeat offenders

PSC is coordinated through regional memoranda of understanding (MOUs) such as:
� Paris MOU
� Tokyo MOU
� Abuja MOU (West and Central Africa)

Economic Effects of Port State Control (PSC)
� Raises compliance costs for substandard operators
� Rewards quality shipping firms
� Improves overall fleet quality
� Reduces accident and pollution risks

Economically, PSC increases market discipline by penalising unsafe and inefficient firms.
Flag State vs Port State Control (Comparative Analysis)

Aspect Flag State Control Port State Control

Jurisdiction State of registration State of port call
Nature Primary responsibility Secondary enforcement
Coverage Own fleet only All visiting ships
Economic role Cost minimisation vs standards Quality enforcement
Weakness Regulatory competition Limited to port access

Together, FSC and PSC form a dual regulatory framework.

Maritime Safety Regulation

Economic Importance of Safety Regulation

Maritime accidents generate:

� Loss of life
� Property damage
� Trade disruption
� Environmental harm

These costs are largely social costs, not fully borne by shipowners, justifying regulation.

Key Safety Instruments

� International safety regulations include:
� Ship construction standards
� Equipment and maintenance requirements
� Crew training and certification
� Operational procedures

Cost–Benefit Perspective

� Safety regulation increases operating costs
� But reduces expected accident costs
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� Optimal regulation balances prevention costs with risk reduction benefits

ENVIRONMENTAL REGULATION IN MARITIME TRANSPORT

ENVIRONMENTAL EXTERNALITIES OF SHIPPING

Shipping generates:

� Oil pollution
� Air emissions (SOx, NOx, CO₂)
� Ballast water invasions
� Waste disposal problems

Economic Instruments of Environmental Regulation

Environmental policies use:

� Technical standards (fuel limits, equipment)
� Market-based instruments (carbon pricing, emissions trading)
� Liability and compensation regimes

Environmental Regulation and Costs

Short-run effects:

� Higher operating and capital costs
� Possible freight rate increases

Long-run effects:

� Technological innovation
� Improved fuel efficiency
� Sustainable competitiveness

National Maritime Policy
Meaning and Objectives
A national maritime policy is a government framework aimed at developing and regulating
maritime activities to support economic growth, trade competitiveness, and national security.

Economic Objectives of National Maritime Policy
National policies typically aim to:
� Promote domestic shipping capacity
� Develop ports and logistics
� Support employment and skills
� Enhance trade facilitation
� Protect national waters

Policy Instruments
Governments may use:
� Cabotage laws
� Fiscal incentives

� Subsidies and tax relief
� Maritime training and education
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� Strategic regulation

From an economic perspective, these policies trade off efficiency against strategic and
developmental goals.

Interaction Between Regulation, Costs, and Competitiveness
Maritime regulation affects:
� Cost structures of firms
� Freight rates
� Market entry and exit
� Industry concentration

Well-designed regulation:
� Raises industry quality
� Encourages innovation
� Improves long-term efficiency

Poorly designed regulation:

� Distorts competition
� Raises costs excessively
� Reduces trade competitiveness

Policy Challenges in Maritime Regulation

Key challenges include:

� Balancing global standards with national interests
� Avoiding regulatory fragmentation
� Ensuring effective enforcement
� Supporting developing countries’ compliance capacity
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MAEF 201 – MARITIME ECONOMICS COURSE OUTLINE

1. INTRODUCTION, MEANING, SCOPE AND IMPORTANCE OF MARITIME

ECONOMICS

2. THE SHIPPING MARKET AND FREIGHT - FUNCTION OF SHIPPING IN

ECONOMIC DEVELOPMENT

3. MARITIME TRANSPORT MARKETS

4. SUPPLY AND DEMAND CHARACTERISTICS OF SUPPLY

5. COSTS AND ECONOMICS OF SHIP OPERATION

6. MARITIME REGULATION AND POLICY

INTRODUCTION, MEANING, SCOPE AND IMPORTANCE OF MARITIME
ECONOMICS

Meaning of Maritime Economics

Maritime economics is a branch of economics that studies how economic principles apply to
maritime activities, especially shipping, ports, and ocean-related transport services. It examines
how scarce resources are allocated in the maritime sector to satisfy human wants through sea
transportation.

It focuses on the production, distribution, exchange, and consumption of maritime transport
services, as well as the costs, pricing, demand, and supply of shipping services.

Maritime economics is a specialized field of economics that applies economic theories,
principles, and analytical tools to maritime transport, shipping, ports, and related ocean-based
activities. It studies how maritime resources are organized, managed, and utilized to facilitate
trade and economic development.

Maritime economics examines the allocation of scarce maritime resources (ships, ports, sea
routes, labour, capital) to satisfy human and industrial needs through sea transportation.

1. Transport Economics Perspective: Maritime economics is the study of sea transport as a
component of the transport system, focusing on costs, pricing, efficiency, demand, and
supply of shipping services.
2. International Trade Perspective: Maritime economics explains how shipping supports
international trade by linking producers and consumers across countries at the lowest
possible cost.
3. Business and Managerial Perspective: From a business angle, maritime economics deals
with decision-making in shipping and port management, such as fleet investment, route
selection, pricing strategies, and cost control.
4. Policy-Oriented Perspective: It involves the study of government policies, regulations, and
international conventions that influence maritime transport, competition, safety, and
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environmental protection.
5. Developmental Perspective: Maritime economics views shipping and ports as engines of
economic growth, employment generation, industrialization, and regional development.
6. Systems Perspective: Maritime economics considers shipping, ports, hinterland transport,
and logistics as an integrated system where inefficiency in one part affects the entire
maritime supply chain.
7. Logistics and Supply Chain Perspective: Maritime economics can be seen as the study of
how sea transport integrates with logistics, supply chains, and hinterland connections to
ensure the smooth flow of goods from origin to final destination.

8. Cost–Benefit and Investment Perspective: Maritime economics involves the analysis of
costs, revenues, risks, and returns associated with maritime investments such as ships, ports,
terminals, and maritime infrastructure, to ensure efficient allocation of capital.

Scope of Maritime Economics

� Maritime economics covers a wide range of activities, including:
� Shipping and ship operation
� Port operations and management
� Maritime transport demand and supply
� Freight rates and pricing policies
� Shipbuilding and ship finance
� Maritime labour and crewing
� Maritime safety and environmental regulations
� International trade and sea transport

Importance of Maritime Economics

� Maritime economics is important because:
� Over 80% of world trade by volume is carried by sea
� It helps governments formulate effective maritime and transport policies
� It assists ship owners and port managers in decision-making
� It promotes efficiency, cost reduction, and profitability in shipping
� It contributes to national economic growth and development

THE SHIPPING MARKET AND FREIGHT

The shipping market is a crucial component of the global economy, facilitating international
trade by enabling the movement of goods across countries and continents. Over 80% of world
trade by volume is carried by sea, making shipping the backbone of global commerce. Within
this market, freight refers to both the goods transported and the price paid for their
transportation. Understanding the shipping market and freight rates is essential for analysing
trade costs, price formation, and economic growth.

FUNCTION OF SHIPPING IN ECONOMIC DEVELOPMENT

� Shipping plays a critical role in economic development by:
� Facilitating international trade
� Reducing transportation costs for bulk goods
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� Encouraging specialization and division of labour
� Creating employment opportunities
� Supporting industrialization and globalization
� For developing countries, shipping helps in exporting raw materials and importing
finished goods, machinery, and technology.

The Shipping Market

The shipping market refers to the interaction between the demand for sea transport services
and the supply of shipping capacity.

(a) Demand for Shipping Services

Demand in the shipping market is derived demand. It arises not because consumers want
shipping services directly, but because they want traded goods. Key determinants include:

Volume of international trade (especially bulk commodities such as oil, coal, grain, and iron
ore)

� Global economic activity and industrial production
� Trade patterns and distance between trading partners
� Seasonal factors and geopolitical events
� When global economic activity expands, demand for shipping services rises, increasing
freight rates.

(b) Supply of Shipping Services

Supply depends on:

� Size and composition of the world fleet
� Shipbuilding and scrapping decisions
� Operating costs (fuel prices, labour, insurance, port charges)
� Technological efficiency of vessels
� In the short run, supply is relatively inelastic because ships cannot be produced quickly.
In the long run, supply becomes more elastic as firms invest in new vessels or scrap older
ones.

Freight and Freight Rates

Freight refers to the goods carried and the payment made for their transportation. Freight rates
are prices charged for shipping services.

Freight rates are determined by:

� Interaction of demand and supply in the shipping market
� Type of cargo (bulk, containerised, liquid)
� Distance and route conditions
� Port efficiency and congestion
� Risk factors such as piracy, war, or regulatory changes
� Freight rates tend to be highly volatile due to demand fluctuations and rigid supply in the
short run.

Types of Shipping Markets
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From an economic standpoint, the shipping market can be divided into:

Tramp shipping: ships operate without fixed schedules, responding to spot market demand
(common for bulk cargo).

Liner shipping: ships operate on fixed routes and schedules, mainly for containerised goods.

Tanker market: specialises in liquid cargo such as crude oil and petroleum products.

Each market has different pricing mechanisms and degrees of competition.

Economic Importance of Freight Costs

Freight costs directly affect:

Export and import prices

� Competitiveness of countries and firms
� Inflation, especially in import-dependent economies
� Balance of trade
� High freight rates increase trade costs and can reduce trade volumes, while low freight
rates encourage international trade and market integration.

Why Shipping Matters for Economic Development

Shipping is the backbone of global trade, carrying the vast majority of world merchandise trade.
As the world economy grows and becomes more interconnected, the role of shipping not only as
a transport service but as a driver of development becomes more pronounced.

� Over 80% of global goods trade by volume moves by sea.
� Trade efficiency, connectivity, and logistics performance directly influence national
development, employment, and competitiveness.
� Shipping facilitates market access, cost reduction, specialization, and global value chain
integration are all essential components of economic development.

Shipping as a Catalyst for Economic Growth

Shipping affects development through multiple channels:

A. Trade Expansion

Lower transport costs make international trade more affordable, allowing countries to:

� Export more goods
� Import inputs at lower costs
� Integrate into global value chains

This leads to higher output, productivity, and economic growth.

B. Industrial and Port-Led Growth

Ports and shipping hubs act as economic gateways. Port infrastructure attracts related industries
logistics, manufacturing, services, and warehousing creating clusters that enhance economic
activity.

Example: The development of ports like Matarbari Deep Sea Port in Bangladesh is expected to
boost GDP and industrial growth by allowing direct calls of large international vessels and
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connecting logistic hubs, reducing reliance on foreign transshipment ports.

C. Employment and Skills Development

Shipping and maritime logistics generate jobs across:

� Seafaring
� Port operations
� Shipbuilding and maintenance
� Logistics and supply chain services

Future shifts like digitalization and decarbonization also create new skill demands and green
jobs, particularly in fuel transition and smart logistics.

Structural Trends Shaping the Future of Shipping

A. Slower but Complex Growth in Maritime Trade

Recent forecasts indicate slowing trade volume growth, with significant volatility due to
geopolitics (trade tariffs, conflicts) and economic uncertainty.

This trend reflects:

� Shifts in trade policy
� Regionalization of supply chains
� Trade route redefinition
� Surge in transport distances due to geopolitical rerouting

This slower and more uncertain growth environment affects investment planning, ship
utilization, and freight dynamics.

Technological Transformation and Digitalization

A. Digital Shipping and Smart Ports

Digitalization is revolutionizing maritime logistics:

� AI and data analytics improve route planning and safety systems.
� Smart ports use IoT, AI, and predictive modeling to optimize cargo flow, reduce
turnaround times, and cut costs.
� Blockchain enhances transparency, reduces paperwork, and speeds up supply chain
coordination.

These technologies reduce transaction costs, improve efficiency, and support trade
competitiveness.

Decarbonization and Environmental Imperatives

A. Global Commitment to Green Shipping

The shipping industry accounts for a significant share of global greenhouse gas emissions.
Decarbonization is now an economic and regulatory priority, not just an environmental one.

New global emissions pricing and standards aim to internalize environmental costs.
Developing cleaner fuels (LNG, methanol, ammonia, hydrogen) and alternative technologies is
transforming fleet investment decisions.

B. Economic Costs and Opportunities
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Transitioning to low-carbon shipping requires major investments:

� $8–28 billion annually for decarbonization efforts
� $28–90 billion annually for fuel infrastructure to achieve net-zero targets by 2050.

While costly, early adopters benefit through:

� Lower long-term fuel costs
� Competitive edge in “green” charter markets
� Access to sustainability-linked financing

Fleet Renewal and Technology Adoption

Advances in vessel design and propulsion promise to improve efficiency and lower long-term
operating costs:

� Energy-efficient hull designs
� Wind-assisted propulsion

� Lightweight materials
� Digital twin simulations for optimal operations and maintenance planning

Over time, these innovations reduce marginal costs of transport and enhance global supply chain
reliability.

Resilience and Supply Chain Shocks
Shipping’s importance is underscored when global supply chains face disruption:

� Conflicts and route closures increase freight costs and reroute shipping lines, affecting
developing economies disproportionately.
� Ports and logistics networks under strain show the need for resilient infrastructure, better
planning, and adaptive policy frameworks.

Resilience becomes as crucial as efficiency in delivering economic outcomes.

Ports and Infrastructure as Growth Engines

Port development will continue to influence economic geography:
� Upgraded ports with deep-sea capabilities attract larger ships and greater cargo volumes,
lowering trade costs.
� Efficient hinterland connectivity expands regional commerce and supports industrial
clusters.
� Future port investment including digitalization and climate adaptation features will shape
national and regional development paths.

Skills, Workforce, and the Future Labor Market
The transition to advanced and green shipping requires more skilled labor:
� Training in digital systems, AI monitoring, emission compliance, and advanced logistics
� New roles in data analytics, remote operations, and vessel systems management
� Investing in human capital ensures that technological gains translate into productive
employment and long-term industry sustainability.

10. Policy and Regulatory Implications
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For shipping to contribute effectively to economic development, governance must:

A. Align Regulation with Economic Goals

� Codes and incentives for decarbonization
� Support for fleet modernization
� Coherent international standards to avoid fragmentation

B. Promote Equitable Development

Policies should protect smaller and developing economies from cost burdens due to
environmental compliance while helping them scale capacity and connectivity.

C. Strengthen Resilience

Strategic investments in ports, digital systems, and supply chain coordination reduce
vulnerability to external shocks.

11. Strategic Shifts in Global Trade

The future of shipping is influenced by broader economic transformations:

� Shifting trade patterns due to geopolitics and regionalization
� Expansion of emerging markets’ maritime capabilities (e.g., India’s maritime push with
major investments and infrastructure growth)
� Diversification of shipping routes and cargo types: Such structural changes will affect
global comparative advantage and the spatial distribution of trade flows.
� Analysis of tanker, dry bulk, and container (liner) markets, freight mechanism and
voyage calculation

MARITIME TRANSPORT MARKETS

Maritime transport markets are not uniform; they differ by cargo type, contractual arrangements,
pricing mechanisms, and competitive structure. The three major segments of the shipping
industry are the tanker market, dry bulk market, and container (liner) market. Each market
responds differently to economic forces, yet all are governed by demand–supply interactions,
cost structures, and expectations. Freight rates in these markets serve as prices for transport
services and play a crucial role in determining global trade costs.

The Tanker Market

Nature and Characteristics

The tanker market is concerned with the transportation of liquid bulk cargo, mainly crude oil,
refined petroleum products, liquefied natural gas (LNG), and liquefied petroleum gas (LPG).

Key characteristics:

� Cargo is homogeneous
� Operations are mostly unscheduled
� Ships are highly specialised
� Market is strongly influenced by energy demand and geopolitics
� The tanker market is largely a tramp market, where vessels move according to spot
demand rather than fixed routes.
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Demand for Tanker Services
Demand for tanker shipping is a derived demand arising from:

� Global oil consumption and production
� Geographic imbalance between oil producers and consumers
� Strategic stockpiling and refinery activity
� Political factors such as sanctions, wars, and OPEC decisions
� Economically, tanker demand is relatively price inelastic in the short run, since oil is a
necessity input for production and transportation.
Supply of Tanker Services
Supply depends on:

� Size and age of the tanker fleet
� Shipbuilding and scrapping decisions
� Speed of vessels
� Regulatory constraints (e.g. environmental rules)
� Short-run supply is highly inelastic, making freight rates volatile when demand shifts.

Freight Pricing in the Tanker Market

Freight rates are commonly quoted using the Worldscale (WS) system, a benchmark schedule
of nominal freight rates for standard tanker routes.

The Dry Bulk Market
Nature and Characteristics
The dry bulk market transports unpackaged bulk commodities, such as:

� Iron
� Ore
� Coal
� Grain
� Bauxite and fertilizers

This market is also predominantly a tramp market, characterised by spot and short-term
chartering.

Demand for Dry Bulk Shipping

Demand is driven by:

� Industrial production and construction activity
� Steel production (iron ore and coal)
� Agricultural cycles and food demand
� Economic growth in emerging economies
� The demand is cyclical, closely linked to the business cycle.

Supply of Dry Bulk Shipping

Supply factors include:

� Number and size of bulk carriers (Handysize, Panamax, Capesize)
� Vessel productivity and turnaround time
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� Fuel costs and port congestion

As with tankers, supply is fixed in the short run, causing freight rates to fluctuate sharply.

Freight Rate Determination
Freight rates in the dry bulk market are determined mainly through:
� Spot market negotiations
� Time charters
� Indices such as the Baltic Dry Index (BDI)
� The BDI acts as an economic indicator reflecting expectations of future global trade and
industrial activity.

The Container (Liner) Market

Nature and Characteristics
The container market differs fundamentally from tanker and bulk markets. It transports
containerised general cargo, including manufactured goods and semi-finished products.

Key features:

� Scheduled services
� Fixed routes and timetables
� High service differentiation
� Capital-intensive infrastructure

This market operates as a liner market, not a tramp market.
Demand for Container Shipping

Demand depends on:

� Global manufacturing output
� Consumer demand and income levels
� Supply chain organisation (e.g. just-in-time production)
� E-commerce growth

Demand is more income-elastic than bulk or tanker demand.

Supply and Market Structure

Supply involves:

� Fleet capacity (measured in TEUs)
� Network design and port connectivity
� Strategic alliances among carriers
� Economically, the container market exhibits oligopolistic characteristics, with large
firms exercising market power through capacity management and alliances.

Freight Pricing in the Liner Market

� Freight rates are determined through:
� Posted tariffs
� Long-term service contracts
� Spot rates (especially during periods of congestion)
� Unlike tramp markets, liner freight rates are more stable but can spike sharply during
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supply chain disruptions.

Freight Mechanism in Shipping Markets

The freight mechanism refers to how freight rates are formed and adjusted in response to
market conditions.

Market Interaction
Freight rates are determined by:

� Derived demand for transport
� Short-run inelastic supply
� Expectations about future trade and fleet capacity

Small demand changes can lead to large freight rate fluctuations, especially in tanker and dry
bulk markets.

Types of Chartering Contracts

1. Voyage charter: freight paid per voyage
2. Time charter: hire paid per day
3. Bareboat charter: long-term lease of vessel

Each contract allocates risk differently between shipowner and charterer.

Voyage Calculation (Economic Cost Analysis)

Voyage calculation is a method of determining the profitability of a voyage charter.

Components of Voyage Costs

(a) Revenue

(b) Voyage Costs

� Fuel (bunkers)
� Port charges
� Canal dues
� Cargo handling costs

(c) Time-Related Costs

� Crew wages
� Insurance
� Maintenance
� Capital costs (depreciation, interest)

Economic Significance of Voyage Calculation

Voyage calculation allows ship owners to:

� Compare alternative routes and cargoes
� Decide between spot and time charter employment
� Allocate vessels efficiently
� Respond rationally to freight market signals

SUPPLY AND DEMAND CHARACTERISTICS OF SHIPPING
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Shipping is a derived-demand industry whose behaviour is closely tied to international trade,
industrial activity, and global economic cycles. Unlike many conventional markets, the shipping
market exhibits high volatility, time lags, and cyclical behaviour, largely because of the unique
characteristics of both supply and demand.

Understanding the supply and demand characteristics of shipping is essential for analysing:
� Freight rate fluctuations
� Investment decisions in shipping
� Shipping cycles and market instability
� The broader relationship between shipping and economic development

Nature of Demand for Shipping Services
Derived Demand
� Demand for shipping services is not autonomous; it is derived from the demand for the
commodities being traded.
� Consumers do not demand shipping for its own sake.
� Shipping demand exists because there is demand for oil, food, raw materials,
manufactured goods, etc.

Therefore, shipping demand depends directly on world trade volume, not population or income
alone.

Determinants of Shipping Demand
(a) Volume of World Trade
� The most important determinant.
� Expansion in global production and consumption increases shipping demand.
� Economic recessions sharply reduce shipping demand.

Example: A boom in steel production raises demand for iron ore shipping (dry bulk).

(b) Distance of Trade (Ton-Miles)
Shipping demand is better measured in ton-miles, not just tonnage.
Longer routes increase shipping demand even if cargo volume is unchanged.

(c) Commodity Structure of Trade
Different cargoes generate different shipping demand patterns:
Bulk commodities → large volumes, volatile demand
Containerized goods → stable, income-sensitive demand
Energy commodities → politically sensitive demand

(d) Economic Growth and Industrial Activity

Shipping demand is strongly pro-cyclical:
Economic expansion → higher shipping demand
Economic contraction → sharp fall in demand

This makes shipping highly sensitive to global business cycles.

(e) Freight Rates
In the short run, shipping demand is price inelastic:
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� Essential commodities must be shipped even at high freight rates.
� Freight cost is often a small proportion of final commodity price.

In the long run, demand becomes more elastic as:
� Producers relocate closer to markets
� Alternative transport modes are considered
� Trade patterns adjust

Characteristics of Shipping Demand
High Volatility
Shipping demand fluctuates significantly due to:
� Economic cycles
� Seasonal factors
� Geopolitical events
� Natural disasters

Short-Run Inelasticity

� Shippers often cannot delay shipments:
� Oil refineries need crude oil
� Power plants need coal
� Food imports cannot be postponed easily

Cyclical Nature

Shipping demand rises and falls with global trade cycles, reinforcing shipping market cycles.

Nature of Supply in the Shipping Market

Definition of Shipping Supply

Shipping supply refers to the transport capacity available to move cargo at a given freight rate,
measured in:

1. Deadweight tonnage (DWT)
2. TEUs (containers)
3. Available ship-days

Determinants of Shipping Supply
(a) Size of the World Fleet

The total number and capacity of ships available for service.

(b) Fleet Utilization

Supply can increase without new ships through:

� Higher sailing speeds
� Reduced port time
� Improved logistics efficiency

(c) Operating Costs

� Fuel (bunkers)
� Crew wages
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� Insurance
� Maintenance
� Higher costs reduce effective supply at low freight rates.

(d) Technological Efficiency

Fuel-efficient vessels can operate profitably at lower freight rates, increasing effective supply.

(e) Regulations
Environmental and safety regulations may:
� Reduce supply (ship scrapping)
� Increase costs
� Delay operations

Short-Run Supply Characteristics
Highly Inelastic Supply
In the short run:
� New ships cannot be built quickly
� Existing ships have fixed capacity
As a result:
� Even small increases in demand can cause large increases in freight rates
� Graphically, the short-run supply curve is steep.

Supply Adjustment Mechanisms (Short Run)
Shipowners adjust supply through:
� Increasing vessel speed
� Reducing lay-up
� Delaying maintenance

� Using older ships

These adjustments are limited and costly.

Long-Run Supply Characteristics
Elastic Supply
In the long run:
� Shipowners can order new ships
� Old ships can be scrapped
� Fleet composition can change

Thus, supply becomes more price elastic.

Investment Time Lag
Shipbuilding involves long time lags:
� Orders are placed during boom periods
� Ships are delivered years later often when demand has already fallen
� This time lag is a key cause of shipping market cycles.

Interaction of Supply and Demand
Freight Rate Determination
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Freight rates are determined by the interaction of:

� Highly volatile demand
� Inelastic short-run supply

This explains:
Extreme freight rate fluctuations
Boom-and-bust cycles
Excess Capacity and Shortages

Boom period: demand > supply → high freight rates

Slump period: supply > demand → low freight rates, losses

Differences across Shipping Markets

Dry Bulk Market

� Demand tied to industrial production
� Highly volatile
� Spot market dominance

Tanker Market

� Demand linked to energy consumption
� Strong geopolitical influence
� Moderate contract usage

Container (Liner) Market

� Demand driven by consumer income
� More stable
� Greater use of long-term contracts and alliances

Elasticity in Shipping Markets

Price Elasticity of Demand
Short run: very inelastic
Long run: more elastic
Price Elasticity of Supply
Short run: very inelastic
Long run: elastic but unstable due to investment lag

Implications for Shipping Economics

� Freight rates are inherently unstable
� Investment decisions are risky
� Overcapacity is common
� Market cycles are inevitable
� Policy and regulation can influence effective supply

COST AND ECONOMICS OF SHIP OPERATION

FIXED AND VARIABLE COSTS, ECONOMIES OF SCALE, AND INVESTMENT
APPRAISAL
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The economics of ship operation focuses on how shipping firms allocate resources, control costs,
and make long-term investment decisions under conditions of uncertainty. Shipping is a capital-
intensive industry characterised by high fixed costs, volatile revenues, and long asset lives.
Understanding the cost structure of ship operations and the principles of investment appraisal is
therefore essential for efficient management and policy analysis.

Cost Structure of Ship Operation

The total cost of operating a ship can be divided into fixed costs and variable costs. This
distinction is important for pricing decisions, chartering strategies, and profitability analysis.

Fixed Costs in Ship Operation

Meaning of Fixed Costs

Fixed costs are costs that do not vary with the level of output or activity in the short run. In
shipping, output may be measured in ton-miles, voyages, or days at sea.

Components of Fixed Costs

Key fixed costs include:

� Capital costs: depreciation of the vessel, interest on loans
� Crew wages and benefits (to a large extent)
� Insurance (hull and machinery, protection and indemnity)
� Management and administrative expenses
� Survey and certification costs

These costs are incurred whether the ship is operating at full capacity, partially employed, or
idle.
Economic Implications of Fixed Costs
Shipping has high fixed costs, creating strong pressure to keep vessels employed.

In the short run, shipowners may accept freight rates that cover variable costs only, as long as
fixed costs are partially recovered.

High fixed costs increase financial risk, especially during market downturns.

Variable Costs in Ship Operation
Meaning of Variable Costs
Variable costs are costs that change directly with the level of shipping activity.

Components of Variable Costs
Major variable costs include:
� Fuel (bunker) costs
� Port charges and canal dues
� Cargo handling and stevedoring
� Lubricants and consumables
� Voyage-related maintenance

Among these, fuel costs are usually the largest and most volatile component.

Economic Implications of Variable Costs



MAEF 201  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

39

Variable costs influence short-run operational decisions.

Rising fuel prices increase marginal cost and can reduce optimal sailing speed.

Shipowners adjust routes, speeds, and employment strategies to minimise variable costs.

Fixed vs Variable Costs: An Economic Comparison
Aspect Fixed Costs Variable Costs

Dependence on output Independent Output-dependent
Time horizon Short-run fixed Flexible
Role in pricing Long-run pricing Short-run decisions
Risk exposure High financial risk Cost volatility risk

This distinction explains why freight rates can fall sharply during recessions while ships continue
to operate.

Economies of Scale in Ship Operation

Concept of Economies of Scale

Economies of scale occur when average cost declines as the scale of operation increases.

In shipping, scale may refer to:

1. Vessel size
2. Fleet size

3. Network coverage

Sources of Economies of Scale

(a) Technical Economies

Larger vessels carry more cargo with proportionately less fuel per ton.

Crew size does not increase proportionally with ship size.

(b) Financial Economies

Large firms access cheaper finance.

Lower insurance premiums per unit of capacity.

(c) Operational Economies

Better scheduling and fleet utilisation

Spreading administrative costs over more vessels

Limits to Economies of Scale

� Port infrastructure constraints
� Canal and draft limitations
� Increased congestion and inflexibility
� Market risk from deploying very large vessels

Thus, economies of scale may eventually give way to diseconomies of scale.

Investment Appraisal in Shipping

Ship investment decisions involve large capital outlays and long planning horizons. Investment
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appraisal techniques help determine whether such investments are economically viable.

Net Present Value (NPV)

Concept of NPV

Net Present Value measures the difference between the present value of future cash inflows
and the initial investment cost.

Decision Rule

If NPV > 0, accept the investment

If NPV < 0, reject the investment

Application in Shipping

NPV accounts for:

� Freight rate volatility
� Operating costs
� Scrap value at end of vessel life
� Time value of money

It is particularly suited to shipping due to long asset lives and uncertain cash flows.

Depreciation in Ship Economics

Meaning of Depreciation

Depreciation is the systematic allocation of a vessel’s cost over its useful life.
Methods of Depreciation

a. Straight-Line Depreciation
b. Accelerated Depreciation

Economic Significance of Depreciation

� Affects taxable income
� Influences cash flow projections
� Reflects capital consumption in cost calculations

Although depreciation is a non-cash cost, it is crucial for long-term investment planning.

Interaction between Costs and Investment Decisions

� High fixed costs increase the importance of fleet utilisation
� Economies of scale influence vessel size choice
� NPV integrates costs, revenues, and risk into a single decision framework
� Depreciation affects profitability and financing strategies

The cost and economics of ship operation are central to understanding shipping market
behaviour. The dominance of fixed costs explains the volatility of freight rates and the
persistence of capacity in downturns. Economies of scale drive the trend toward larger vessels
but are constrained by technical and market limits. Investment appraisal tools such as NPV and
depreciation enable shipowners to make rational long-term decisions in a highly uncertain
environment. Together, these concepts form the foundation of maritime and transport economics.
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MARITIME REGULATION AND POLICY

Maritime transport is the backbone of international trade, but it operates in a complex global
environment characterised by cross-border activities, imperfect competition, information
asymmetry, and externalities. Because ships move across jurisdictions and oceans areas
beyond national sovereignty pure market forces alone are insufficient to ensure safety,
environmental protection, and fair competition.

Maritime regulation and policy therefore emerge as essential economic instruments to:

� Correct market failures
� Protect life, property, and the marine environment
� Ensure minimum operational standards
� Promote national economic and strategic interests

From an economic perspective, maritime regulation balances efficiency, equity, and
sustainability in a highly globalised industry.

Economic Rationale for Maritime Regulation

Market Failures in Maritime Transport

Several market failures justify regulation:

Negative externalities

� Marine pollution (oil spills, emissions)
� Coastal and port environmental damage

Information asymmetry

� Shippers and ports cannot easily observe ship safety quality

Public goods problem

� Safe sea lanes and clean oceans benefit all but are underprovided by markets

Moral hazard and adverse selection

� Shipowners may underinvest in safety if not monitored
� Without regulation, profit-maximising firms may impose high social costs on others.

International Nature of Shipping

Shipping is inherently international:

� Ships may be owned in one country
� Registered in another

� Crewed by multiple nationalities
� Operating globally

This creates a regulatory coordination problem, making international rules and enforcement
mechanisms essential.

Flag State Control (FSC)

Meaning and Legal Basis

Flag State Control refers to the responsibility of the country in which a ship is registered (the flag
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state) to ensure that ships flying its flag comply with international maritime conventions.

Under international law, particularly the United Nations Convention on the Law of the Sea
(UNCLOS), every ship must sail under the flag of one state, and that state has primary
jurisdiction and control over the vessel.

Economic Functions of Flag State Control

Flag states are responsible for:

� Ship registration and certification
� Enforcement of safety standards
� Crew qualification and welfare
� Environmental compliance

Economically, flag state control:

� Sets minimum quality standards
� Influences operating costs
� Affects ship competitiveness

Flags of Convenience (FOC) and Economic Implications

Many shipowners register vessels under open registries (flags of convenience) to benefit from:

� Lower taxes
� Reduced regulatory burden
� Flexible labour laws

From an economic standpoint:

� FOCs reduce costs and increase competitiveness
� But weak enforcement can create regulatory arbitrage

This leads to a “race to the bottom” in safety and environmental standards

Limitations of Flag State Control

� Some flag states lack administrative capacity
� Enforcement quality varies widely
� Economic incentives may conflict with safety oversight

These weaknesses led to the emergence of Port State Control as a complementary system.
Port State Control (PSC)

Meaning and Economic Logic
Port State Control allows countries to inspect foreign ships visiting their ports to verify
compliance with international conventions, regardless of flag.

From an economic perspective, PSC:
� Corrects enforcement failures of flag states
� Reduces information asymmetry
� Protects national waters and ports from substandard ships

Mechanism of Port State Control
Port states may:
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� Inspect ships
� Detain unsafe vessels
� Require corrective measures
� Ban repeat offenders

PSC is coordinated through regional memoranda of understanding (MOUs) such as:
� Paris MOU
� Tokyo MOU
� Abuja MOU (West and Central Africa)

Economic Effects of Port State Control (PSC)
� Raises compliance costs for substandard operators
� Rewards quality shipping firms
� Improves overall fleet quality
� Reduces accident and pollution risks

Economically, PSC increases market discipline by penalising unsafe and inefficient firms.
Flag State vs Port State Control (Comparative Analysis)

Aspect Flag State Control Port State Control

Jurisdiction State of registration State of port call
Nature Primary responsibility Secondary enforcement
Coverage Own fleet only All visiting ships
Economic role Cost minimisation vs standards Quality enforcement
Weakness Regulatory competition Limited to port access

Together, FSC and PSC form a dual regulatory framework.

Maritime Safety Regulation

Economic Importance of Safety Regulation

Maritime accidents generate:

� Loss of life
� Property damage
� Trade disruption
� Environmental harm

These costs are largely social costs, not fully borne by shipowners, justifying regulation.

Key Safety Instruments

� International safety regulations include:
� Ship construction standards
� Equipment and maintenance requirements
� Crew training and certification
� Operational procedures

Cost–Benefit Perspective

� Safety regulation increases operating costs
� But reduces expected accident costs
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� Optimal regulation balances prevention costs with risk reduction benefits

ENVIRONMENTAL REGULATION IN MARITIME TRANSPORT

ENVIRONMENTAL EXTERNALITIES OF SHIPPING

Shipping generates:

� Oil pollution
� Air emissions (SOx, NOx, CO₂)
� Ballast water invasions
� Waste disposal problems

Economic Instruments of Environmental Regulation

Environmental policies use:

� Technical standards (fuel limits, equipment)
� Market-based instruments (carbon pricing, emissions trading)
� Liability and compensation regimes

Environmental Regulation and Costs

Short-run effects:

� Higher operating and capital costs
� Possible freight rate increases

Long-run effects:

� Technological innovation
� Improved fuel efficiency
� Sustainable competitiveness

National Maritime Policy
Meaning and Objectives
A national maritime policy is a government framework aimed at developing and regulating
maritime activities to support economic growth, trade competitiveness, and national security.

Economic Objectives of National Maritime Policy
National policies typically aim to:
� Promote domestic shipping capacity
� Develop ports and logistics
� Support employment and skills
� Enhance trade facilitation
� Protect national waters

Policy Instruments
Governments may use:
� Cabotage laws
� Fiscal incentives

� Subsidies and tax relief
� Maritime training and education
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� Strategic regulation

From an economic perspective, these policies trade off efficiency against strategic and
developmental goals.

Interaction Between Regulation, Costs, and Competitiveness
Maritime regulation affects:
� Cost structures of firms
� Freight rates
� Market entry and exit
� Industry concentration

Well-designed regulation:
� Raises industry quality
� Encourages innovation
� Improves long-term efficiency

Poorly designed regulation:

� Distorts competition
� Raises costs excessively
� Reduces trade competitiveness

Policy Challenges in Maritime Regulation

Key challenges include:

� Balancing global standards with national interests
� Avoiding regulatory fragmentation
� Ensuring effective enforcement
� Supporting developing countries’ compliance capacity
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MAEF 201 – MARITIME ECONOMICS COURSE OUTLINE

1. INTRODUCTION, MEANING, SCOPE AND IMPORTANCE OF MARITIME

ECONOMICS

2. THE SHIPPING MARKET AND FREIGHT - FUNCTION OF SHIPPING IN

ECONOMIC DEVELOPMENT

3. MARITIME TRANSPORT MARKETS

4. SUPPLY AND DEMAND CHARACTERISTICS OF SUPPLY

5. COSTS AND ECONOMICS OF SHIP OPERATION

6. MARITIME REGULATION AND POLICY

INTRODUCTION, MEANING, SCOPE AND IMPORTANCE OF MARITIME
ECONOMICS

Meaning of Maritime Economics

Maritime economics is a branch of economics that studies how economic principles apply to
maritime activities, especially shipping, ports, and ocean-related transport services. It examines
how scarce resources are allocated in the maritime sector to satisfy human wants through sea
transportation.

It focuses on the production, distribution, exchange, and consumption of maritime transport
services, as well as the costs, pricing, demand, and supply of shipping services.

Maritime economics is a specialized field of economics that applies economic theories,
principles, and analytical tools to maritime transport, shipping, ports, and related ocean-based
activities. It studies how maritime resources are organized, managed, and utilized to facilitate
trade and economic development.

Maritime economics examines the allocation of scarce maritime resources (ships, ports, sea
routes, labour, capital) to satisfy human and industrial needs through sea transportation.

1. Transport Economics Perspective: Maritime economics is the study of sea transport as a
component of the transport system, focusing on costs, pricing, efficiency, demand, and
supply of shipping services.
2. International Trade Perspective: Maritime economics explains how shipping supports
international trade by linking producers and consumers across countries at the lowest
possible cost.
3. Business and Managerial Perspective: From a business angle, maritime economics deals
with decision-making in shipping and port management, such as fleet investment, route
selection, pricing strategies, and cost control.
4. Policy-Oriented Perspective: It involves the study of government policies, regulations, and
international conventions that influence maritime transport, competition, safety, and
environmental protection.
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5. Developmental Perspective: Maritime economics views shipping and ports as engines of
economic growth, employment generation, industrialization, and regional development.
6. Systems Perspective: Maritime economics considers shipping, ports, hinterland transport,
and logistics as an integrated system where inefficiency in one part affects the entire
maritime supply chain.
7. Logistics and Supply Chain Perspective: Maritime economics can be seen as the study of
how sea transport integrates with logistics, supply chains, and hinterland connections to
ensure the smooth flow of goods from origin to final destination.

8. Cost–Benefit and Investment Perspective: Maritime economics involves the analysis of
costs, revenues, risks, and returns associated with maritime investments such as ships, ports,
terminals, and maritime infrastructure, to ensure efficient allocation of capital.

Scope of Maritime Economics

� Maritime economics covers a wide range of activities, including:
� Shipping and ship operation
� Port operations and management
� Maritime transport demand and supply
� Freight rates and pricing policies
� Shipbuilding and ship finance
� Maritime labour and crewing
� Maritime safety and environmental regulations
� International trade and sea transport

Importance of Maritime Economics

� Maritime economics is important because:
� Over 80% of world trade by volume is carried by sea
� It helps governments formulate effective maritime and transport policies
� It assists ship owners and port managers in decision-making
� It promotes efficiency, cost reduction, and profitability in shipping
� It contributes to national economic growth and development

THE SHIPPING MARKET AND FREIGHT

The shipping market is a crucial component of the global economy, facilitating international
trade by enabling the movement of goods across countries and continents. Over 80% of world
trade by volume is carried by sea, making shipping the backbone of global commerce. Within
this market, freight refers to both the goods transported and the price paid for their
transportation. Understanding the shipping market and freight rates is essential for analysing
trade costs, price formation, and economic growth.

FUNCTION OF SHIPPING IN ECONOMIC DEVELOPMENT

� Shipping plays a critical role in economic development by:
� Facilitating international trade
� Reducing transportation costs for bulk goods
� Encouraging specialization and division of labour
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� Creating employment opportunities
� Supporting industrialization and globalization
� For developing countries, shipping helps in exporting raw materials and importing
finished goods, machinery, and technology.

The Shipping Market

The shipping market refers to the interaction between the demand for sea transport services
and the supply of shipping capacity.

(a) Demand for Shipping Services

Demand in the shipping market is derived demand. It arises not because consumers want
shipping services directly, but because they want traded goods. Key determinants include:

Volume of international trade (especially bulk commodities such as oil, coal, grain, and iron
ore)

� Global economic activity and industrial production
� Trade patterns and distance between trading partners
� Seasonal factors and geopolitical events
� When global economic activity expands, demand for shipping services rises, increasing
freight rates.

(b) Supply of Shipping Services

Supply depends on:

� Size and composition of the world fleet
� Shipbuilding and scrapping decisions
� Operating costs (fuel prices, labour, insurance, port charges)
� Technological efficiency of vessels
� In the short run, supply is relatively inelastic because ships cannot be produced quickly.
In the long run, supply becomes more elastic as firms invest in new vessels or scrap older
ones.

Freight and Freight Rates

Freight refers to the goods carried and the payment made for their transportation. Freight rates
are prices charged for shipping services.

Freight rates are determined by:

� Interaction of demand and supply in the shipping market
� Type of cargo (bulk, containerised, liquid)
� Distance and route conditions
� Port efficiency and congestion
� Risk factors such as piracy, war, or regulatory changes
� Freight rates tend to be highly volatile due to demand fluctuations and rigid supply in the
short run.

Types of Shipping Markets

From an economic standpoint, the shipping market can be divided into:
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Tramp shipping: ships operate without fixed schedules, responding to spot market demand
(common for bulk cargo).

Liner shipping: ships operate on fixed routes and schedules, mainly for containerised goods.

Tanker market: specialises in liquid cargo such as crude oil and petroleum products.

Each market has different pricing mechanisms and degrees of competition.

Economic Importance of Freight Costs

Freight costs directly affect:

Export and import prices

� Competitiveness of countries and firms
� Inflation, especially in import-dependent economies
� Balance of trade
� High freight rates increase trade costs and can reduce trade volumes, while low freight
rates encourage international trade and market integration.

Why Shipping Matters for Economic Development

Shipping is the backbone of global trade, carrying the vast majority of world merchandise trade.
As the world economy grows and becomes more interconnected, the role of shipping not only as
a transport service but as a driver of development becomes more pronounced.

� Over 80% of global goods trade by volume moves by sea.
� Trade efficiency, connectivity, and logistics performance directly influence national
development, employment, and competitiveness.
� Shipping facilitates market access, cost reduction, specialization, and global value chain
integration are all essential components of economic development.

Shipping as a Catalyst for Economic Growth

Shipping affects development through multiple channels:

A. Trade Expansion

Lower transport costs make international trade more affordable, allowing countries to:

� Export more goods
� Import inputs at lower costs
� Integrate into global value chains

This leads to higher output, productivity, and economic growth.

B. Industrial and Port-Led Growth

Ports and shipping hubs act as economic gateways. Port infrastructure attracts related industries
logistics, manufacturing, services, and warehousing creating clusters that enhance economic
activity.

Example: The development of ports like Matarbari Deep Sea Port in Bangladesh is expected to
boost GDP and industrial growth by allowing direct calls of large international vessels and
connecting logistic hubs, reducing reliance on foreign transshipment ports.
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C. Employment and Skills Development

Shipping and maritime logistics generate jobs across:

� Seafaring
� Port operations
� Shipbuilding and maintenance
� Logistics and supply chain services

Future shifts like digitalization and decarbonization also create new skill demands and green
jobs, particularly in fuel transition and smart logistics.

Structural Trends Shaping the Future of Shipping

A. Slower but Complex Growth in Maritime Trade

Recent forecasts indicate slowing trade volume growth, with significant volatility due to
geopolitics (trade tariffs, conflicts) and economic uncertainty.

This trend reflects:

� Shifts in trade policy
� Regionalization of supply chains
� Trade route redefinition
� Surge in transport distances due to geopolitical rerouting

This slower and more uncertain growth environment affects investment planning, ship
utilization, and freight dynamics.

Technological Transformation and Digitalization

A. Digital Shipping and Smart Ports

Digitalization is revolutionizing maritime logistics:

� AI and data analytics improve route planning and safety systems.
� Smart ports use IoT, AI, and predictive modeling to optimize cargo flow, reduce
turnaround times, and cut costs.
� Blockchain enhances transparency, reduces paperwork, and speeds up supply chain
coordination.

These technologies reduce transaction costs, improve efficiency, and support trade
competitiveness.

Decarbonization and Environmental Imperatives

A. Global Commitment to Green Shipping

The shipping industry accounts for a significant share of global greenhouse gas emissions.
Decarbonization is now an economic and regulatory priority, not just an environmental one.

New global emissions pricing and standards aim to internalize environmental costs.
Developing cleaner fuels (LNG, methanol, ammonia, hydrogen) and alternative technologies is
transforming fleet investment decisions.

B. Economic Costs and Opportunities

Transitioning to low-carbon shipping requires major investments:
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� $8–28 billion annually for decarbonization efforts
� $28–90 billion annually for fuel infrastructure to achieve net-zero targets by 2050.

While costly, early adopters benefit through:

� Lower long-term fuel costs
� Competitive edge in “green” charter markets
� Access to sustainability-linked financing

Fleet Renewal and Technology Adoption

Advances in vessel design and propulsion promise to improve efficiency and lower long-term
operating costs:

� Energy-efficient hull designs
� Wind-assisted propulsion

� Lightweight materials
� Digital twin simulations for optimal operations and maintenance planning

Over time, these innovations reduce marginal costs of transport and enhance global supply chain
reliability.

Resilience and Supply Chain Shocks
Shipping’s importance is underscored when global supply chains face disruption:

� Conflicts and route closures increase freight costs and reroute shipping lines, affecting
developing economies disproportionately.
� Ports and logistics networks under strain show the need for resilient infrastructure, better
planning, and adaptive policy frameworks.

Resilience becomes as crucial as efficiency in delivering economic outcomes.

Ports and Infrastructure as Growth Engines

Port development will continue to influence economic geography:
� Upgraded ports with deep-sea capabilities attract larger ships and greater cargo volumes,
lowering trade costs.
� Efficient hinterland connectivity expands regional commerce and supports industrial
clusters.
� Future port investment including digitalization and climate adaptation features will shape
national and regional development paths.

Skills, Workforce, and the Future Labor Market
The transition to advanced and green shipping requires more skilled labor:
� Training in digital systems, AI monitoring, emission compliance, and advanced logistics
� New roles in data analytics, remote operations, and vessel systems management
� Investing in human capital ensures that technological gains translate into productive
employment and long-term industry sustainability.

10. Policy and Regulatory Implications

For shipping to contribute effectively to economic development, governance must:
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A. Align Regulation with Economic Goals

� Codes and incentives for decarbonization
� Support for fleet modernization
� Coherent international standards to avoid fragmentation

B. Promote Equitable Development

Policies should protect smaller and developing economies from cost burdens due to
environmental compliance while helping them scale capacity and connectivity.

C. Strengthen Resilience

Strategic investments in ports, digital systems, and supply chain coordination reduce
vulnerability to external shocks.

11. Strategic Shifts in Global Trade

The future of shipping is influenced by broader economic transformations:

� Shifting trade patterns due to geopolitics and regionalization
� Expansion of emerging markets’ maritime capabilities (e.g., India’s maritime push with
major investments and infrastructure growth)
� Diversification of shipping routes and cargo types: Such structural changes will affect
global comparative advantage and the spatial distribution of trade flows.
� Analysis of tanker, dry bulk, and container (liner) markets, freight mechanism and
voyage calculation

MARITIME TRANSPORT MARKETS

Maritime transport markets are not uniform; they differ by cargo type, contractual arrangements,
pricing mechanisms, and competitive structure. The three major segments of the shipping
industry are the tanker market, dry bulk market, and container (liner) market. Each market
responds differently to economic forces, yet all are governed by demand–supply interactions,
cost structures, and expectations. Freight rates in these markets serve as prices for transport
services and play a crucial role in determining global trade costs.

The Tanker Market

Nature and Characteristics

The tanker market is concerned with the transportation of liquid bulk cargo, mainly crude oil,
refined petroleum products, liquefied natural gas (LNG), and liquefied petroleum gas (LPG).

Key characteristics:

� Cargo is homogeneous
� Operations are mostly unscheduled
� Ships are highly specialised
� Market is strongly influenced by energy demand and geopolitics
� The tanker market is largely a tramp market, where vessels move according to spot
demand rather than fixed routes.
Demand for Tanker Services
Demand for tanker shipping is a derived demand arising from:
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� Global oil consumption and production
� Geographic imbalance between oil producers and consumers
� Strategic stockpiling and refinery activity
� Political factors such as sanctions, wars, and OPEC decisions
� Economically, tanker demand is relatively price inelastic in the short run, since oil is a
necessity input for production and transportation.
Supply of Tanker Services
Supply depends on:

� Size and age of the tanker fleet
� Shipbuilding and scrapping decisions
� Speed of vessels
� Regulatory constraints (e.g. environmental rules)
� Short-run supply is highly inelastic, making freight rates volatile when demand shifts.

Freight Pricing in the Tanker Market

Freight rates are commonly quoted using the Worldscale (WS) system, a benchmark schedule
of nominal freight rates for standard tanker routes.

The Dry Bulk Market
Nature and Characteristics
The dry bulk market transports unpackaged bulk commodities, such as:

� Iron
� Ore
� Coal
� Grain
� Bauxite and fertilizers

This market is also predominantly a tramp market, characterised by spot and short-term
chartering.

Demand for Dry Bulk Shipping

Demand is driven by:

� Industrial production and construction activity
� Steel production (iron ore and coal)
� Agricultural cycles and food demand
� Economic growth in emerging economies
� The demand is cyclical, closely linked to the business cycle.

Supply of Dry Bulk Shipping

Supply factors include:

� Number and size of bulk carriers (Handysize, Panamax, Capesize)
� Vessel productivity and turnaround time
� Fuel costs and port congestion

As with tankers, supply is fixed in the short run, causing freight rates to fluctuate sharply.
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Freight Rate Determination
Freight rates in the dry bulk market are determined mainly through:
� Spot market negotiations
� Time charters
� Indices such as the Baltic Dry Index (BDI)
� The BDI acts as an economic indicator reflecting expectations of future global trade and
industrial activity.

The Container (Liner) Market

Nature and Characteristics
The container market differs fundamentally from tanker and bulk markets. It transports
containerised general cargo, including manufactured goods and semi-finished products.

Key features:

� Scheduled services
� Fixed routes and timetables
� High service differentiation
� Capital-intensive infrastructure

This market operates as a liner market, not a tramp market.
Demand for Container Shipping

Demand depends on:

� Global manufacturing output
� Consumer demand and income levels
� Supply chain organisation (e.g. just-in-time production)
� E-commerce growth

Demand is more income-elastic than bulk or tanker demand.

Supply and Market Structure

Supply involves:

� Fleet capacity (measured in TEUs)
� Network design and port connectivity
� Strategic alliances among carriers
� Economically, the container market exhibits oligopolistic characteristics, with large
firms exercising market power through capacity management and alliances.

Freight Pricing in the Liner Market

� Freight rates are determined through:
� Posted tariffs
� Long-term service contracts
� Spot rates (especially during periods of congestion)
� Unlike tramp markets, liner freight rates are more stable but can spike sharply during
supply chain disruptions.

Freight Mechanism in Shipping Markets
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The freight mechanism refers to how freight rates are formed and adjusted in response to
market conditions.

Market Interaction
Freight rates are determined by:

� Derived demand for transport
� Short-run inelastic supply
� Expectations about future trade and fleet capacity

Small demand changes can lead to large freight rate fluctuations, especially in tanker and dry
bulk markets.

Types of Chartering Contracts

1. Voyage charter: freight paid per voyage
2. Time charter: hire paid per day
3. Bareboat charter: long-term lease of vessel

Each contract allocates risk differently between shipowner and charterer.

Voyage Calculation (Economic Cost Analysis)

Voyage calculation is a method of determining the profitability of a voyage charter.

Components of Voyage Costs

(a) Revenue

(b) Voyage Costs

� Fuel (bunkers)
� Port charges
� Canal dues
� Cargo handling costs

(c) Time-Related Costs

� Crew wages
� Insurance
� Maintenance
� Capital costs (depreciation, interest)

Economic Significance of Voyage Calculation

Voyage calculation allows ship owners to:

� Compare alternative routes and cargoes
� Decide between spot and time charter employment
� Allocate vessels efficiently
� Respond rationally to freight market signals

SUPPLY AND DEMAND CHARACTERISTICS OF SHIPPING

Shipping is a derived-demand industry whose behaviour is closely tied to international trade,
industrial activity, and global economic cycles. Unlike many conventional markets, the shipping
market exhibits high volatility, time lags, and cyclical behaviour, largely because of the unique
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characteristics of both supply and demand.

Understanding the supply and demand characteristics of shipping is essential for analysing:
� Freight rate fluctuations
� Investment decisions in shipping
� Shipping cycles and market instability
� The broader relationship between shipping and economic development

Nature of Demand for Shipping Services
Derived Demand
� Demand for shipping services is not autonomous; it is derived from the demand for the
commodities being traded.
� Consumers do not demand shipping for its own sake.
� Shipping demand exists because there is demand for oil, food, raw materials,
manufactured goods, etc.

Therefore, shipping demand depends directly on world trade volume, not population or income
alone.

Determinants of Shipping Demand
(a) Volume of World Trade
� The most important determinant.
� Expansion in global production and consumption increases shipping demand.
� Economic recessions sharply reduce shipping demand.

Example: A boom in steel production raises demand for iron ore shipping (dry bulk).

(b) Distance of Trade (Ton-Miles)
Shipping demand is better measured in ton-miles, not just tonnage.
Longer routes increase shipping demand even if cargo volume is unchanged.

(c) Commodity Structure of Trade
Different cargoes generate different shipping demand patterns:
Bulk commodities → large volumes, volatile demand
Containerized goods → stable, income-sensitive demand
Energy commodities → politically sensitive demand

(d) Economic Growth and Industrial Activity

Shipping demand is strongly pro-cyclical:
Economic expansion → higher shipping demand
Economic contraction → sharp fall in demand

This makes shipping highly sensitive to global business cycles.

(e) Freight Rates
In the short run, shipping demand is price inelastic:
� Essential commodities must be shipped even at high freight rates.
� Freight cost is often a small proportion of final commodity price.

In the long run, demand becomes more elastic as:
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� Producers relocate closer to markets
� Alternative transport modes are considered
� Trade patterns adjust

Characteristics of Shipping Demand
High Volatility
Shipping demand fluctuates significantly due to:
� Economic cycles
� Seasonal factors
� Geopolitical events
� Natural disasters

Short-Run Inelasticity

� Shippers often cannot delay shipments:
� Oil refineries need crude oil
� Power plants need coal
� Food imports cannot be postponed easily

Cyclical Nature

Shipping demand rises and falls with global trade cycles, reinforcing shipping market cycles.

Nature of Supply in the Shipping Market

Definition of Shipping Supply

Shipping supply refers to the transport capacity available to move cargo at a given freight rate,
measured in:

1. Deadweight tonnage (DWT)
2. TEUs (containers)
3. Available ship-days

Determinants of Shipping Supply
(a) Size of the World Fleet

The total number and capacity of ships available for service.

(b) Fleet Utilization

Supply can increase without new ships through:

� Higher sailing speeds
� Reduced port time
� Improved logistics efficiency

(c) Operating Costs

� Fuel (bunkers)
� Crew wages
� Insurance
� Maintenance
� Higher costs reduce effective supply at low freight rates.
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(d) Technological Efficiency

Fuel-efficient vessels can operate profitably at lower freight rates, increasing effective supply.

(e) Regulations
Environmental and safety regulations may:
� Reduce supply (ship scrapping)
� Increase costs
� Delay operations

Short-Run Supply Characteristics
Highly Inelastic Supply
In the short run:
� New ships cannot be built quickly
� Existing ships have fixed capacity
As a result:
� Even small increases in demand can cause large increases in freight rates
� Graphically, the short-run supply curve is steep.

Supply Adjustment Mechanisms (Short Run)
Shipowners adjust supply through:
� Increasing vessel speed
� Reducing lay-up
� Delaying maintenance

� Using older ships

These adjustments are limited and costly.

Long-Run Supply Characteristics
Elastic Supply
In the long run:
� Shipowners can order new ships
� Old ships can be scrapped
� Fleet composition can change

Thus, supply becomes more price elastic.

Investment Time Lag
Shipbuilding involves long time lags:
� Orders are placed during boom periods
� Ships are delivered years later often when demand has already fallen
� This time lag is a key cause of shipping market cycles.

Interaction of Supply and Demand
Freight Rate Determination
Freight rates are determined by the interaction of:

� Highly volatile demand
� Inelastic short-run supply



MAEF 201  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

59

This explains:
Extreme freight rate fluctuations
Boom-and-bust cycles
Excess Capacity and Shortages

Boom period: demand > supply → high freight rates

Slump period: supply > demand → low freight rates, losses

Differences across Shipping Markets

Dry Bulk Market

� Demand tied to industrial production
� Highly volatile
� Spot market dominance

Tanker Market

� Demand linked to energy consumption
� Strong geopolitical influence
� Moderate contract usage

Container (Liner) Market

� Demand driven by consumer income
� More stable
� Greater use of long-term contracts and alliances

Elasticity in Shipping Markets

Price Elasticity of Demand
Short run: very inelastic
Long run: more elastic
Price Elasticity of Supply
Short run: very inelastic
Long run: elastic but unstable due to investment lag

Implications for Shipping Economics

� Freight rates are inherently unstable
� Investment decisions are risky
� Overcapacity is common
� Market cycles are inevitable
� Policy and regulation can influence effective supply

COST AND ECONOMICS OF SHIP OPERATION

FIXED AND VARIABLE COSTS, ECONOMIES OF SCALE, AND INVESTMENT
APPRAISAL

The economics of ship operation focuses on how shipping firms allocate resources, control costs,
and make long-term investment decisions under conditions of uncertainty. Shipping is a capital-
intensive industry characterised by high fixed costs, volatile revenues, and long asset lives.
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Understanding the cost structure of ship operations and the principles of investment appraisal is
therefore essential for efficient management and policy analysis.

Cost Structure of Ship Operation

The total cost of operating a ship can be divided into fixed costs and variable costs. This
distinction is important for pricing decisions, chartering strategies, and profitability analysis.

Fixed Costs in Ship Operation

Meaning of Fixed Costs

Fixed costs are costs that do not vary with the level of output or activity in the short run. In
shipping, output may be measured in ton-miles, voyages, or days at sea.

Components of Fixed Costs

Key fixed costs include:

� Capital costs: depreciation of the vessel, interest on loans
� Crew wages and benefits (to a large extent)
� Insurance (hull and machinery, protection and indemnity)
� Management and administrative expenses
� Survey and certification costs

These costs are incurred whether the ship is operating at full capacity, partially employed, or
idle.
Economic Implications of Fixed Costs
Shipping has high fixed costs, creating strong pressure to keep vessels employed.

In the short run, shipowners may accept freight rates that cover variable costs only, as long as
fixed costs are partially recovered.

High fixed costs increase financial risk, especially during market downturns.

Variable Costs in Ship Operation
Meaning of Variable Costs
Variable costs are costs that change directly with the level of shipping activity.

Components of Variable Costs
Major variable costs include:
� Fuel (bunker) costs
� Port charges and canal dues
� Cargo handling and stevedoring
� Lubricants and consumables
� Voyage-related maintenance

Among these, fuel costs are usually the largest and most volatile component.

Economic Implications of Variable Costs

Variable costs influence short-run operational decisions.

Rising fuel prices increase marginal cost and can reduce optimal sailing speed.

Shipowners adjust routes, speeds, and employment strategies to minimise variable costs.
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Fixed vs Variable Costs: An Economic Comparison
Aspect Fixed Costs Variable Costs

Dependence on output Independent Output-dependent
Time horizon Short-run fixed Flexible
Role in pricing Long-run pricing Short-run decisions
Risk exposure High financial risk Cost volatility risk

This distinction explains why freight rates can fall sharply during recessions while ships continue
to operate.

Economies of Scale in Ship Operation

Concept of Economies of Scale

Economies of scale occur when average cost declines as the scale of operation increases.

In shipping, scale may refer to:

1. Vessel size
2. Fleet size

3. Network coverage

Sources of Economies of Scale

(a) Technical Economies

Larger vessels carry more cargo with proportionately less fuel per ton.

Crew size does not increase proportionally with ship size.

(b) Financial Economies

Large firms access cheaper finance.

Lower insurance premiums per unit of capacity.

(c) Operational Economies

Better scheduling and fleet utilisation

Spreading administrative costs over more vessels

Limits to Economies of Scale

� Port infrastructure constraints
� Canal and draft limitations
� Increased congestion and inflexibility
� Market risk from deploying very large vessels

Thus, economies of scale may eventually give way to diseconomies of scale.

Investment Appraisal in Shipping

Ship investment decisions involve large capital outlays and long planning horizons. Investment
appraisal techniques help determine whether such investments are economically viable.

Net Present Value (NPV)

Concept of NPV
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Net Present Value measures the difference between the present value of future cash inflows
and the initial investment cost.

Decision Rule

If NPV > 0, accept the investment

If NPV < 0, reject the investment

Application in Shipping

NPV accounts for:

� Freight rate volatility
� Operating costs
� Scrap value at end of vessel life
� Time value of money

It is particularly suited to shipping due to long asset lives and uncertain cash flows.

Depreciation in Ship Economics

Meaning of Depreciation

Depreciation is the systematic allocation of a vessel’s cost over its useful life.
Methods of Depreciation

a. Straight-Line Depreciation
b. Accelerated Depreciation

Economic Significance of Depreciation

� Affects taxable income
� Influences cash flow projections
� Reflects capital consumption in cost calculations

Although depreciation is a non-cash cost, it is crucial for long-term investment planning.

Interaction between Costs and Investment Decisions

� High fixed costs increase the importance of fleet utilisation
� Economies of scale influence vessel size choice
� NPV integrates costs, revenues, and risk into a single decision framework
� Depreciation affects profitability and financing strategies

The cost and economics of ship operation are central to understanding shipping market
behaviour. The dominance of fixed costs explains the volatility of freight rates and the
persistence of capacity in downturns. Economies of scale drive the trend toward larger vessels
but are constrained by technical and market limits. Investment appraisal tools such as NPV and
depreciation enable shipowners to make rational long-term decisions in a highly uncertain
environment. Together, these concepts form the foundation of maritime and transport economics.

MARITIME REGULATION AND POLICY

Maritime transport is the backbone of international trade, but it operates in a complex global
environment characterised by cross-border activities, imperfect competition, information
asymmetry, and externalities. Because ships move across jurisdictions and oceans areas
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beyond national sovereignty pure market forces alone are insufficient to ensure safety,
environmental protection, and fair competition.

Maritime regulation and policy therefore emerge as essential economic instruments to:

� Correct market failures
� Protect life, property, and the marine environment
� Ensure minimum operational standards
� Promote national economic and strategic interests

From an economic perspective, maritime regulation balances efficiency, equity, and
sustainability in a highly globalised industry.

Economic Rationale for Maritime Regulation

Market Failures in Maritime Transport

Several market failures justify regulation:

Negative externalities

� Marine pollution (oil spills, emissions)
� Coastal and port environmental damage

Information asymmetry

� Shippers and ports cannot easily observe ship safety quality

Public goods problem

� Safe sea lanes and clean oceans benefit all but are underprovided by markets

Moral hazard and adverse selection

� Shipowners may underinvest in safety if not monitored
� Without regulation, profit-maximising firms may impose high social costs on others.

International Nature of Shipping

Shipping is inherently international:

� Ships may be owned in one country
� Registered in another

� Crewed by multiple nationalities
� Operating globally

This creates a regulatory coordination problem, making international rules and enforcement
mechanisms essential.

Flag State Control (FSC)

Meaning and Legal Basis

Flag State Control refers to the responsibility of the country in which a ship is registered (the flag
state) to ensure that ships flying its flag comply with international maritime conventions.

Under international law, particularly the United Nations Convention on the Law of the Sea
(UNCLOS), every ship must sail under the flag of one state, and that state has primary
jurisdiction and control over the vessel.
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Economic Functions of Flag State Control

Flag states are responsible for:

� Ship registration and certification
� Enforcement of safety standards
� Crew qualification and welfare
� Environmental compliance

Economically, flag state control:

� Sets minimum quality standards
� Influences operating costs
� Affects ship competitiveness

Flags of Convenience (FOC) and Economic Implications

Many shipowners register vessels under open registries (flags of convenience) to benefit from:

� Lower taxes
� Reduced regulatory burden
� Flexible labour laws

From an economic standpoint:

� FOCs reduce costs and increase competitiveness
� But weak enforcement can create regulatory arbitrage

This leads to a “race to the bottom” in safety and environmental standards

Limitations of Flag State Control

� Some flag states lack administrative capacity
� Enforcement quality varies widely
� Economic incentives may conflict with safety oversight

These weaknesses led to the emergence of Port State Control as a complementary system.
Port State Control (PSC)

Meaning and Economic Logic
Port State Control allows countries to inspect foreign ships visiting their ports to verify
compliance with international conventions, regardless of flag.

From an economic perspective, PSC:
� Corrects enforcement failures of flag states
� Reduces information asymmetry
� Protects national waters and ports from substandard ships

Mechanism of Port State Control
Port states may:
� Inspect ships
� Detain unsafe vessels
� Require corrective measures
� Ban repeat offenders
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PSC is coordinated through regional memoranda of understanding (MOUs) such as:
� Paris MOU
� Tokyo MOU
� Abuja MOU (West and Central Africa)

Economic Effects of Port State Control (PSC)
� Raises compliance costs for substandard operators
� Rewards quality shipping firms
� Improves overall fleet quality
� Reduces accident and pollution risks

Economically, PSC increases market discipline by penalising unsafe and inefficient firms.
Flag State vs Port State Control (Comparative Analysis)

Aspect Flag State Control Port State Control

Jurisdiction State of registration State of port call
Nature Primary responsibility Secondary enforcement
Coverage Own fleet only All visiting ships
Economic role Cost minimisation vs standards Quality enforcement
Weakness Regulatory competition Limited to port access

Together, FSC and PSC form a dual regulatory framework.

Maritime Safety Regulation

Economic Importance of Safety Regulation

Maritime accidents generate:

� Loss of life
� Property damage
� Trade disruption
� Environmental harm

These costs are largely social costs, not fully borne by shipowners, justifying regulation.

Key Safety Instruments

� International safety regulations include:
� Ship construction standards
� Equipment and maintenance requirements
� Crew training and certification
� Operational procedures

Cost–Benefit Perspective

� Safety regulation increases operating costs
� But reduces expected accident costs
� Optimal regulation balances prevention costs with risk reduction benefits

ENVIRONMENTAL REGULATION IN MARITIME TRANSPORT

ENVIRONMENTAL EXTERNALITIES OF SHIPPING
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Shipping generates:

� Oil pollution
� Air emissions (SOx, NOx, CO₂)
� Ballast water invasions
� Waste disposal problems

Economic Instruments of Environmental Regulation

Environmental policies use:

� Technical standards (fuel limits, equipment)
� Market-based instruments (carbon pricing, emissions trading)
� Liability and compensation regimes

Environmental Regulation and Costs

Short-run effects:

� Higher operating and capital costs
� Possible freight rate increases

Long-run effects:

� Technological innovation
� Improved fuel efficiency
� Sustainable competitiveness

National Maritime Policy
Meaning and Objectives
A national maritime policy is a government framework aimed at developing and regulating
maritime activities to support economic growth, trade competitiveness, and national security.

Economic Objectives of National Maritime Policy
National policies typically aim to:
� Promote domestic shipping capacity
� Develop ports and logistics
� Support employment and skills
� Enhance trade facilitation
� Protect national waters

Policy Instruments
Governments may use:
� Cabotage laws
� Fiscal incentives

� Subsidies and tax relief
� Maritime training and education
� Strategic regulation

From an economic perspective, these policies trade off efficiency against strategic and
developmental goals.

Interaction Between Regulation, Costs, and Competitiveness
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Maritime regulation affects:
� Cost structures of firms
� Freight rates
� Market entry and exit
� Industry concentration

Well-designed regulation:
� Raises industry quality
� Encourages innovation
� Improves long-term efficiency

Poorly designed regulation:

� Distorts competition
� Raises costs excessively
� Reduces trade competitiveness

Policy Challenges in Maritime Regulation

Key challenges include:

� Balancing global standards with national interests
� Avoiding regulatory fragmentation
� Ensuring effective enforcement
� Supporting developing countries’ compliance capacity
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MAEF 201 – MARITIME ECONOMICS COURSE OUTLINE

1. INTRODUCTION, MEANING, SCOPE AND IMPORTANCE OF MARITIME

ECONOMICS

2. THE SHIPPING MARKET AND FREIGHT - FUNCTION OF SHIPPING IN

ECONOMIC DEVELOPMENT

3. MARITIME TRANSPORT MARKETS

4. SUPPLY AND DEMAND CHARACTERISTICS OF SUPPLY

5. COSTS AND ECONOMICS OF SHIP OPERATION

6. MARITIME REGULATION AND POLICY

INTRODUCTION, MEANING, SCOPE AND IMPORTANCE OF MARITIME
ECONOMICS

Meaning of Maritime Economics

Maritime economics is a branch of economics that studies how economic principles apply to
maritime activities, especially shipping, ports, and ocean-related transport services. It examines
how scarce resources are allocated in the maritime sector to satisfy human wants through sea
transportation.

It focuses on the production, distribution, exchange, and consumption of maritime transport
services, as well as the costs, pricing, demand, and supply of shipping services.

Maritime economics is a specialized field of economics that applies economic theories,
principles, and analytical tools to maritime transport, shipping, ports, and related ocean-based
activities. It studies how maritime resources are organized, managed, and utilized to facilitate
trade and economic development.

Maritime economics examines the allocation of scarce maritime resources (ships, ports, sea
routes, labour, capital) to satisfy human and industrial needs through sea transportation.

1. Transport Economics Perspective: Maritime economics is the study of sea transport as a
component of the transport system, focusing on costs, pricing, efficiency, demand, and
supply of shipping services.
2. International Trade Perspective: Maritime economics explains how shipping supports
international trade by linking producers and consumers across countries at the lowest
possible cost.
3. Business and Managerial Perspective: From a business angle, maritime economics deals
with decision-making in shipping and port management, such as fleet investment, route
selection, pricing strategies, and cost control.
4. Policy-Oriented Perspective: It involves the study of government policies, regulations, and
international conventions that influence maritime transport, competition, safety, and
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environmental protection.
5. Developmental Perspective: Maritime economics views shipping and ports as engines of
economic growth, employment generation, industrialization, and regional development.
6. Systems Perspective: Maritime economics considers shipping, ports, hinterland transport,
and logistics as an integrated system where inefficiency in one part affects the entire
maritime supply chain.
7. Logistics and Supply Chain Perspective: Maritime economics can be seen as the study of
how sea transport integrates with logistics, supply chains, and hinterland connections to
ensure the smooth flow of goods from origin to final destination.

8. Cost–Benefit and Investment Perspective: Maritime economics involves the analysis of
costs, revenues, risks, and returns associated with maritime investments such as ships, ports,
terminals, and maritime infrastructure, to ensure efficient allocation of capital.

Scope of Maritime Economics

� Maritime economics covers a wide range of activities, including:
� Shipping and ship operation
� Port operations and management
� Maritime transport demand and supply
� Freight rates and pricing policies
� Shipbuilding and ship finance
� Maritime labour and crewing
� Maritime safety and environmental regulations
� International trade and sea transport

Importance of Maritime Economics

� Maritime economics is important because:
� Over 80% of world trade by volume is carried by sea
� It helps governments formulate effective maritime and transport policies
� It assists ship owners and port managers in decision-making
� It promotes efficiency, cost reduction, and profitability in shipping
� It contributes to national economic growth and development

THE SHIPPING MARKET AND FREIGHT

The shipping market is a crucial component of the global economy, facilitating international
trade by enabling the movement of goods across countries and continents. Over 80% of world
trade by volume is carried by sea, making shipping the backbone of global commerce. Within
this market, freight refers to both the goods transported and the price paid for their
transportation. Understanding the shipping market and freight rates is essential for analysing
trade costs, price formation, and economic growth.

FUNCTION OF SHIPPING IN ECONOMIC DEVELOPMENT

� Shipping plays a critical role in economic development by:
� Facilitating international trade
� Reducing transportation costs for bulk goods
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� Encouraging specialization and division of labour
� Creating employment opportunities
� Supporting industrialization and globalization
� For developing countries, shipping helps in exporting raw materials and importing
finished goods, machinery, and technology.

The Shipping Market

The shipping market refers to the interaction between the demand for sea transport services
and the supply of shipping capacity.

(a) Demand for Shipping Services

Demand in the shipping market is derived demand. It arises not because consumers want
shipping services directly, but because they want traded goods. Key determinants include:

Volume of international trade (especially bulk commodities such as oil, coal, grain, and iron
ore)

� Global economic activity and industrial production
� Trade patterns and distance between trading partners
� Seasonal factors and geopolitical events
� When global economic activity expands, demand for shipping services rises, increasing
freight rates.

(b) Supply of Shipping Services

Supply depends on:

� Size and composition of the world fleet
� Shipbuilding and scrapping decisions
� Operating costs (fuel prices, labour, insurance, port charges)
� Technological efficiency of vessels
� In the short run, supply is relatively inelastic because ships cannot be produced quickly.
In the long run, supply becomes more elastic as firms invest in new vessels or scrap older
ones.

Freight and Freight Rates

Freight refers to the goods carried and the payment made for their transportation. Freight rates
are prices charged for shipping services.

Freight rates are determined by:

� Interaction of demand and supply in the shipping market
� Type of cargo (bulk, containerised, liquid)
� Distance and route conditions
� Port efficiency and congestion
� Risk factors such as piracy, war, or regulatory changes
� Freight rates tend to be highly volatile due to demand fluctuations and rigid supply in the
short run.

Types of Shipping Markets
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From an economic standpoint, the shipping market can be divided into:

Tramp shipping: ships operate without fixed schedules, responding to spot market demand
(common for bulk cargo).

Liner shipping: ships operate on fixed routes and schedules, mainly for containerised goods.

Tanker market: specialises in liquid cargo such as crude oil and petroleum products.

Each market has different pricing mechanisms and degrees of competition.

Economic Importance of Freight Costs

Freight costs directly affect:

Export and import prices

� Competitiveness of countries and firms
� Inflation, especially in import-dependent economies
� Balance of trade
� High freight rates increase trade costs and can reduce trade volumes, while low freight
rates encourage international trade and market integration.

Why Shipping Matters for Economic Development

Shipping is the backbone of global trade, carrying the vast majority of world merchandise trade.
As the world economy grows and becomes more interconnected, the role of shipping not only as
a transport service but as a driver of development becomes more pronounced.

� Over 80% of global goods trade by volume moves by sea.
� Trade efficiency, connectivity, and logistics performance directly influence national
development, employment, and competitiveness.
� Shipping facilitates market access, cost reduction, specialization, and global value chain
integration are all essential components of economic development.

Shipping as a Catalyst for Economic Growth

Shipping affects development through multiple channels:

A. Trade Expansion

Lower transport costs make international trade more affordable, allowing countries to:

� Export more goods
� Import inputs at lower costs
� Integrate into global value chains

This leads to higher output, productivity, and economic growth.

B. Industrial and Port-Led Growth

Ports and shipping hubs act as economic gateways. Port infrastructure attracts related industries
logistics, manufacturing, services, and warehousing creating clusters that enhance economic
activity.

Example: The development of ports like Matarbari Deep Sea Port in Bangladesh is expected to
boost GDP and industrial growth by allowing direct calls of large international vessels and
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connecting logistic hubs, reducing reliance on foreign transshipment ports.

C. Employment and Skills Development

Shipping and maritime logistics generate jobs across:

� Seafaring
� Port operations
� Shipbuilding and maintenance
� Logistics and supply chain services

Future shifts like digitalization and decarbonization also create new skill demands and green
jobs, particularly in fuel transition and smart logistics.

Structural Trends Shaping the Future of Shipping

A. Slower but Complex Growth in Maritime Trade

Recent forecasts indicate slowing trade volume growth, with significant volatility due to
geopolitics (trade tariffs, conflicts) and economic uncertainty.

This trend reflects:

� Shifts in trade policy
� Regionalization of supply chains
� Trade route redefinition
� Surge in transport distances due to geopolitical rerouting

This slower and more uncertain growth environment affects investment planning, ship
utilization, and freight dynamics.

Technological Transformation and Digitalization

A. Digital Shipping and Smart Ports

Digitalization is revolutionizing maritime logistics:

� AI and data analytics improve route planning and safety systems.
� Smart ports use IoT, AI, and predictive modeling to optimize cargo flow, reduce
turnaround times, and cut costs.
� Blockchain enhances transparency, reduces paperwork, and speeds up supply chain
coordination.

These technologies reduce transaction costs, improve efficiency, and support trade
competitiveness.

Decarbonization and Environmental Imperatives

A. Global Commitment to Green Shipping

The shipping industry accounts for a significant share of global greenhouse gas emissions.
Decarbonization is now an economic and regulatory priority, not just an environmental one.

New global emissions pricing and standards aim to internalize environmental costs.
Developing cleaner fuels (LNG, methanol, ammonia, hydrogen) and alternative technologies is
transforming fleet investment decisions.

B. Economic Costs and Opportunities
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Transitioning to low-carbon shipping requires major investments:

� $8–28 billion annually for decarbonization efforts
� $28–90 billion annually for fuel infrastructure to achieve net-zero targets by 2050.

While costly, early adopters benefit through:

� Lower long-term fuel costs
� Competitive edge in “green” charter markets
� Access to sustainability-linked financing

Fleet Renewal and Technology Adoption

Advances in vessel design and propulsion promise to improve efficiency and lower long-term
operating costs:

� Energy-efficient hull designs
� Wind-assisted propulsion

� Lightweight materials
� Digital twin simulations for optimal operations and maintenance planning

Over time, these innovations reduce marginal costs of transport and enhance global supply chain
reliability.

Resilience and Supply Chain Shocks
Shipping’s importance is underscored when global supply chains face disruption:

� Conflicts and route closures increase freight costs and reroute shipping lines, affecting
developing economies disproportionately.
� Ports and logistics networks under strain show the need for resilient infrastructure, better
planning, and adaptive policy frameworks.

Resilience becomes as crucial as efficiency in delivering economic outcomes.

Ports and Infrastructure as Growth Engines

Port development will continue to influence economic geography:
� Upgraded ports with deep-sea capabilities attract larger ships and greater cargo volumes,
lowering trade costs.
� Efficient hinterland connectivity expands regional commerce and supports industrial
clusters.
� Future port investment including digitalization and climate adaptation features will shape
national and regional development paths.

Skills, Workforce, and the Future Labor Market
The transition to advanced and green shipping requires more skilled labor:
� Training in digital systems, AI monitoring, emission compliance, and advanced logistics
� New roles in data analytics, remote operations, and vessel systems management
� Investing in human capital ensures that technological gains translate into productive
employment and long-term industry sustainability.

10. Policy and Regulatory Implications
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For shipping to contribute effectively to economic development, governance must:

A. Align Regulation with Economic Goals

� Codes and incentives for decarbonization
� Support for fleet modernization
� Coherent international standards to avoid fragmentation

B. Promote Equitable Development

Policies should protect smaller and developing economies from cost burdens due to
environmental compliance while helping them scale capacity and connectivity.

C. Strengthen Resilience

Strategic investments in ports, digital systems, and supply chain coordination reduce
vulnerability to external shocks.

11. Strategic Shifts in Global Trade

The future of shipping is influenced by broader economic transformations:

� Shifting trade patterns due to geopolitics and regionalization
� Expansion of emerging markets’ maritime capabilities (e.g., India’s maritime push with
major investments and infrastructure growth)
� Diversification of shipping routes and cargo types: Such structural changes will affect
global comparative advantage and the spatial distribution of trade flows.
� Analysis of tanker, dry bulk, and container (liner) markets, freight mechanism and
voyage calculation

MARITIME TRANSPORT MARKETS

Maritime transport markets are not uniform; they differ by cargo type, contractual arrangements,
pricing mechanisms, and competitive structure. The three major segments of the shipping
industry are the tanker market, dry bulk market, and container (liner) market. Each market
responds differently to economic forces, yet all are governed by demand–supply interactions,
cost structures, and expectations. Freight rates in these markets serve as prices for transport
services and play a crucial role in determining global trade costs.

The Tanker Market

Nature and Characteristics

The tanker market is concerned with the transportation of liquid bulk cargo, mainly crude oil,
refined petroleum products, liquefied natural gas (LNG), and liquefied petroleum gas (LPG).

Key characteristics:

� Cargo is homogeneous
� Operations are mostly unscheduled
� Ships are highly specialised
� Market is strongly influenced by energy demand and geopolitics
� The tanker market is largely a tramp market, where vessels move according to spot
demand rather than fixed routes.
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Demand for Tanker Services
Demand for tanker shipping is a derived demand arising from:

� Global oil consumption and production
� Geographic imbalance between oil producers and consumers
� Strategic stockpiling and refinery activity
� Political factors such as sanctions, wars, and OPEC decisions
� Economically, tanker demand is relatively price inelastic in the short run, since oil is a
necessity input for production and transportation.
Supply of Tanker Services
Supply depends on:

� Size and age of the tanker fleet
� Shipbuilding and scrapping decisions
� Speed of vessels
� Regulatory constraints (e.g. environmental rules)
� Short-run supply is highly inelastic, making freight rates volatile when demand shifts.

Freight Pricing in the Tanker Market

Freight rates are commonly quoted using the Worldscale (WS) system, a benchmark schedule
of nominal freight rates for standard tanker routes.

The Dry Bulk Market
Nature and Characteristics
The dry bulk market transports unpackaged bulk commodities, such as:

� Iron
� Ore
� Coal
� Grain
� Bauxite and fertilizers

This market is also predominantly a tramp market, characterised by spot and short-term
chartering.

Demand for Dry Bulk Shipping

Demand is driven by:

� Industrial production and construction activity
� Steel production (iron ore and coal)
� Agricultural cycles and food demand
� Economic growth in emerging economies
� The demand is cyclical, closely linked to the business cycle.

Supply of Dry Bulk Shipping

Supply factors include:

� Number and size of bulk carriers (Handysize, Panamax, Capesize)
� Vessel productivity and turnaround time
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� Fuel costs and port congestion

As with tankers, supply is fixed in the short run, causing freight rates to fluctuate sharply.

Freight Rate Determination
Freight rates in the dry bulk market are determined mainly through:
� Spot market negotiations
� Time charters
� Indices such as the Baltic Dry Index (BDI)
� The BDI acts as an economic indicator reflecting expectations of future global trade and
industrial activity.

The Container (Liner) Market

Nature and Characteristics
The container market differs fundamentally from tanker and bulk markets. It transports
containerised general cargo, including manufactured goods and semi-finished products.

Key features:

� Scheduled services
� Fixed routes and timetables
� High service differentiation
� Capital-intensive infrastructure

This market operates as a liner market, not a tramp market.
Demand for Container Shipping

Demand depends on:

� Global manufacturing output
� Consumer demand and income levels
� Supply chain organisation (e.g. just-in-time production)
� E-commerce growth

Demand is more income-elastic than bulk or tanker demand.

Supply and Market Structure

Supply involves:

� Fleet capacity (measured in TEUs)
� Network design and port connectivity
� Strategic alliances among carriers
� Economically, the container market exhibits oligopolistic characteristics, with large
firms exercising market power through capacity management and alliances.

Freight Pricing in the Liner Market

� Freight rates are determined through:
� Posted tariffs
� Long-term service contracts
� Spot rates (especially during periods of congestion)
� Unlike tramp markets, liner freight rates are more stable but can spike sharply during
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supply chain disruptions.

Freight Mechanism in Shipping Markets

The freight mechanism refers to how freight rates are formed and adjusted in response to
market conditions.

Market Interaction
Freight rates are determined by:

� Derived demand for transport
� Short-run inelastic supply
� Expectations about future trade and fleet capacity

Small demand changes can lead to large freight rate fluctuations, especially in tanker and dry
bulk markets.

Types of Chartering Contracts

1. Voyage charter: freight paid per voyage
2. Time charter: hire paid per day
3. Bareboat charter: long-term lease of vessel

Each contract allocates risk differently between shipowner and charterer.

Voyage Calculation (Economic Cost Analysis)

Voyage calculation is a method of determining the profitability of a voyage charter.

Components of Voyage Costs

(a) Revenue

(b) Voyage Costs

� Fuel (bunkers)
� Port charges
� Canal dues
� Cargo handling costs

(c) Time-Related Costs

� Crew wages
� Insurance
� Maintenance
� Capital costs (depreciation, interest)

Economic Significance of Voyage Calculation

Voyage calculation allows ship owners to:

� Compare alternative routes and cargoes
� Decide between spot and time charter employment
� Allocate vessels efficiently
� Respond rationally to freight market signals

SUPPLY AND DEMAND CHARACTERISTICS OF SHIPPING
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Shipping is a derived-demand industry whose behaviour is closely tied to international trade,
industrial activity, and global economic cycles. Unlike many conventional markets, the shipping
market exhibits high volatility, time lags, and cyclical behaviour, largely because of the unique
characteristics of both supply and demand.

Understanding the supply and demand characteristics of shipping is essential for analysing:
� Freight rate fluctuations
� Investment decisions in shipping
� Shipping cycles and market instability
� The broader relationship between shipping and economic development

Nature of Demand for Shipping Services
Derived Demand
� Demand for shipping services is not autonomous; it is derived from the demand for the
commodities being traded.
� Consumers do not demand shipping for its own sake.
� Shipping demand exists because there is demand for oil, food, raw materials,
manufactured goods, etc.

Therefore, shipping demand depends directly on world trade volume, not population or income
alone.

Determinants of Shipping Demand
(a) Volume of World Trade
� The most important determinant.
� Expansion in global production and consumption increases shipping demand.
� Economic recessions sharply reduce shipping demand.

Example: A boom in steel production raises demand for iron ore shipping (dry bulk).

(b) Distance of Trade (Ton-Miles)
Shipping demand is better measured in ton-miles, not just tonnage.
Longer routes increase shipping demand even if cargo volume is unchanged.

(c) Commodity Structure of Trade
Different cargoes generate different shipping demand patterns:
Bulk commodities → large volumes, volatile demand
Containerized goods → stable, income-sensitive demand
Energy commodities → politically sensitive demand

(d) Economic Growth and Industrial Activity

Shipping demand is strongly pro-cyclical:
Economic expansion → higher shipping demand
Economic contraction → sharp fall in demand

This makes shipping highly sensitive to global business cycles.

(e) Freight Rates
In the short run, shipping demand is price inelastic:
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� Essential commodities must be shipped even at high freight rates.
� Freight cost is often a small proportion of final commodity price.

In the long run, demand becomes more elastic as:
� Producers relocate closer to markets
� Alternative transport modes are considered
� Trade patterns adjust

Characteristics of Shipping Demand
High Volatility
Shipping demand fluctuates significantly due to:
� Economic cycles
� Seasonal factors
� Geopolitical events
� Natural disasters

Short-Run Inelasticity

� Shippers often cannot delay shipments:
� Oil refineries need crude oil
� Power plants need coal
� Food imports cannot be postponed easily

Cyclical Nature

Shipping demand rises and falls with global trade cycles, reinforcing shipping market cycles.

Nature of Supply in the Shipping Market

Definition of Shipping Supply

Shipping supply refers to the transport capacity available to move cargo at a given freight rate,
measured in:

1. Deadweight tonnage (DWT)
2. TEUs (containers)
3. Available ship-days

Determinants of Shipping Supply
(a) Size of the World Fleet

The total number and capacity of ships available for service.

(b) Fleet Utilization

Supply can increase without new ships through:

� Higher sailing speeds
� Reduced port time
� Improved logistics efficiency

(c) Operating Costs

� Fuel (bunkers)
� Crew wages
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� Insurance
� Maintenance
� Higher costs reduce effective supply at low freight rates.

(d) Technological Efficiency

Fuel-efficient vessels can operate profitably at lower freight rates, increasing effective supply.

(e) Regulations
Environmental and safety regulations may:
� Reduce supply (ship scrapping)
� Increase costs
� Delay operations

Short-Run Supply Characteristics
Highly Inelastic Supply
In the short run:
� New ships cannot be built quickly
� Existing ships have fixed capacity
As a result:
� Even small increases in demand can cause large increases in freight rates
� Graphically, the short-run supply curve is steep.

Supply Adjustment Mechanisms (Short Run)
Shipowners adjust supply through:
� Increasing vessel speed
� Reducing lay-up
� Delaying maintenance

� Using older ships

These adjustments are limited and costly.

Long-Run Supply Characteristics
Elastic Supply
In the long run:
� Shipowners can order new ships
� Old ships can be scrapped
� Fleet composition can change

Thus, supply becomes more price elastic.

Investment Time Lag
Shipbuilding involves long time lags:
� Orders are placed during boom periods
� Ships are delivered years later often when demand has already fallen
� This time lag is a key cause of shipping market cycles.

Interaction of Supply and Demand
Freight Rate Determination
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Freight rates are determined by the interaction of:

� Highly volatile demand
� Inelastic short-run supply

This explains:
Extreme freight rate fluctuations
Boom-and-bust cycles
Excess Capacity and Shortages

Boom period: demand > supply → high freight rates

Slump period: supply > demand → low freight rates, losses

Differences across Shipping Markets

Dry Bulk Market

� Demand tied to industrial production
� Highly volatile
� Spot market dominance

Tanker Market

� Demand linked to energy consumption
� Strong geopolitical influence
� Moderate contract usage

Container (Liner) Market

� Demand driven by consumer income
� More stable
� Greater use of long-term contracts and alliances

Elasticity in Shipping Markets

Price Elasticity of Demand
Short run: very inelastic
Long run: more elastic
Price Elasticity of Supply
Short run: very inelastic
Long run: elastic but unstable due to investment lag

Implications for Shipping Economics

� Freight rates are inherently unstable
� Investment decisions are risky
� Overcapacity is common
� Market cycles are inevitable
� Policy and regulation can influence effective supply

COST AND ECONOMICS OF SHIP OPERATION

FIXED AND VARIABLE COSTS, ECONOMIES OF SCALE, AND INVESTMENT
APPRAISAL
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The economics of ship operation focuses on how shipping firms allocate resources, control costs,
and make long-term investment decisions under conditions of uncertainty. Shipping is a capital-
intensive industry characterised by high fixed costs, volatile revenues, and long asset lives.
Understanding the cost structure of ship operations and the principles of investment appraisal is
therefore essential for efficient management and policy analysis.

Cost Structure of Ship Operation

The total cost of operating a ship can be divided into fixed costs and variable costs. This
distinction is important for pricing decisions, chartering strategies, and profitability analysis.

Fixed Costs in Ship Operation

Meaning of Fixed Costs

Fixed costs are costs that do not vary with the level of output or activity in the short run. In
shipping, output may be measured in ton-miles, voyages, or days at sea.

Components of Fixed Costs

Key fixed costs include:

� Capital costs: depreciation of the vessel, interest on loans
� Crew wages and benefits (to a large extent)
� Insurance (hull and machinery, protection and indemnity)
� Management and administrative expenses
� Survey and certification costs

These costs are incurred whether the ship is operating at full capacity, partially employed, or
idle.
Economic Implications of Fixed Costs
Shipping has high fixed costs, creating strong pressure to keep vessels employed.

In the short run, shipowners may accept freight rates that cover variable costs only, as long as
fixed costs are partially recovered.

High fixed costs increase financial risk, especially during market downturns.

Variable Costs in Ship Operation
Meaning of Variable Costs
Variable costs are costs that change directly with the level of shipping activity.

Components of Variable Costs
Major variable costs include:
� Fuel (bunker) costs
� Port charges and canal dues
� Cargo handling and stevedoring
� Lubricants and consumables
� Voyage-related maintenance

Among these, fuel costs are usually the largest and most volatile component.

Economic Implications of Variable Costs
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Variable costs influence short-run operational decisions.

Rising fuel prices increase marginal cost and can reduce optimal sailing speed.

Shipowners adjust routes, speeds, and employment strategies to minimise variable costs.

Fixed vs Variable Costs: An Economic Comparison
Aspect Fixed Costs Variable Costs

Dependence on output Independent Output-dependent
Time horizon Short-run fixed Flexible
Role in pricing Long-run pricing Short-run decisions
Risk exposure High financial risk Cost volatility risk

This distinction explains why freight rates can fall sharply during recessions while ships continue
to operate.

Economies of Scale in Ship Operation

Concept of Economies of Scale

Economies of scale occur when average cost declines as the scale of operation increases.

In shipping, scale may refer to:

1. Vessel size
2. Fleet size

3. Network coverage

Sources of Economies of Scale

(a) Technical Economies

Larger vessels carry more cargo with proportionately less fuel per ton.

Crew size does not increase proportionally with ship size.

(b) Financial Economies

Large firms access cheaper finance.

Lower insurance premiums per unit of capacity.

(c) Operational Economies

Better scheduling and fleet utilisation

Spreading administrative costs over more vessels

Limits to Economies of Scale

� Port infrastructure constraints
� Canal and draft limitations
� Increased congestion and inflexibility
� Market risk from deploying very large vessels

Thus, economies of scale may eventually give way to diseconomies of scale.

Investment Appraisal in Shipping

Ship investment decisions involve large capital outlays and long planning horizons. Investment
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appraisal techniques help determine whether such investments are economically viable.

Net Present Value (NPV)

Concept of NPV

Net Present Value measures the difference between the present value of future cash inflows
and the initial investment cost.

Decision Rule

If NPV > 0, accept the investment

If NPV < 0, reject the investment

Application in Shipping

NPV accounts for:

� Freight rate volatility
� Operating costs
� Scrap value at end of vessel life
� Time value of money

It is particularly suited to shipping due to long asset lives and uncertain cash flows.

Depreciation in Ship Economics

Meaning of Depreciation

Depreciation is the systematic allocation of a vessel’s cost over its useful life.
Methods of Depreciation

a. Straight-Line Depreciation
b. Accelerated Depreciation

Economic Significance of Depreciation

� Affects taxable income
� Influences cash flow projections
� Reflects capital consumption in cost calculations

Although depreciation is a non-cash cost, it is crucial for long-term investment planning.

Interaction between Costs and Investment Decisions

� High fixed costs increase the importance of fleet utilisation
� Economies of scale influence vessel size choice
� NPV integrates costs, revenues, and risk into a single decision framework
� Depreciation affects profitability and financing strategies

The cost and economics of ship operation are central to understanding shipping market
behaviour. The dominance of fixed costs explains the volatility of freight rates and the
persistence of capacity in downturns. Economies of scale drive the trend toward larger vessels
but are constrained by technical and market limits. Investment appraisal tools such as NPV and
depreciation enable shipowners to make rational long-term decisions in a highly uncertain
environment. Together, these concepts form the foundation of maritime and transport economics.
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MARITIME REGULATION AND POLICY

Maritime transport is the backbone of international trade, but it operates in a complex global
environment characterised by cross-border activities, imperfect competition, information
asymmetry, and externalities. Because ships move across jurisdictions and oceans areas
beyond national sovereignty pure market forces alone are insufficient to ensure safety,
environmental protection, and fair competition.

Maritime regulation and policy therefore emerge as essential economic instruments to:

� Correct market failures
� Protect life, property, and the marine environment
� Ensure minimum operational standards
� Promote national economic and strategic interests

From an economic perspective, maritime regulation balances efficiency, equity, and
sustainability in a highly globalised industry.

Economic Rationale for Maritime Regulation

Market Failures in Maritime Transport

Several market failures justify regulation:

Negative externalities

� Marine pollution (oil spills, emissions)
� Coastal and port environmental damage

Information asymmetry

� Shippers and ports cannot easily observe ship safety quality

Public goods problem

� Safe sea lanes and clean oceans benefit all but are underprovided by markets

Moral hazard and adverse selection

� Shipowners may underinvest in safety if not monitored
� Without regulation, profit-maximising firms may impose high social costs on others.

International Nature of Shipping

Shipping is inherently international:

� Ships may be owned in one country
� Registered in another

� Crewed by multiple nationalities
� Operating globally

This creates a regulatory coordination problem, making international rules and enforcement
mechanisms essential.

Flag State Control (FSC)

Meaning and Legal Basis

Flag State Control refers to the responsibility of the country in which a ship is registered (the flag
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state) to ensure that ships flying its flag comply with international maritime conventions.

Under international law, particularly the United Nations Convention on the Law of the Sea
(UNCLOS), every ship must sail under the flag of one state, and that state has primary
jurisdiction and control over the vessel.

Economic Functions of Flag State Control

Flag states are responsible for:

� Ship registration and certification
� Enforcement of safety standards
� Crew qualification and welfare
� Environmental compliance

Economically, flag state control:

� Sets minimum quality standards
� Influences operating costs
� Affects ship competitiveness

Flags of Convenience (FOC) and Economic Implications

Many shipowners register vessels under open registries (flags of convenience) to benefit from:

� Lower taxes
� Reduced regulatory burden
� Flexible labour laws

From an economic standpoint:

� FOCs reduce costs and increase competitiveness
� But weak enforcement can create regulatory arbitrage

This leads to a “race to the bottom” in safety and environmental standards

Limitations of Flag State Control

� Some flag states lack administrative capacity
� Enforcement quality varies widely
� Economic incentives may conflict with safety oversight

These weaknesses led to the emergence of Port State Control as a complementary system.
Port State Control (PSC)

Meaning and Economic Logic
Port State Control allows countries to inspect foreign ships visiting their ports to verify
compliance with international conventions, regardless of flag.

From an economic perspective, PSC:
� Corrects enforcement failures of flag states
� Reduces information asymmetry
� Protects national waters and ports from substandard ships

Mechanism of Port State Control
Port states may:
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� Inspect ships
� Detain unsafe vessels
� Require corrective measures
� Ban repeat offenders

PSC is coordinated through regional memoranda of understanding (MOUs) such as:
� Paris MOU
� Tokyo MOU
� Abuja MOU (West and Central Africa)

Economic Effects of Port State Control (PSC)
� Raises compliance costs for substandard operators
� Rewards quality shipping firms
� Improves overall fleet quality
� Reduces accident and pollution risks

Economically, PSC increases market discipline by penalising unsafe and inefficient firms.
Flag State vs Port State Control (Comparative Analysis)

Aspect Flag State Control Port State Control

Jurisdiction State of registration State of port call
Nature Primary responsibility Secondary enforcement
Coverage Own fleet only All visiting ships
Economic role Cost minimisation vs standards Quality enforcement
Weakness Regulatory competition Limited to port access

Together, FSC and PSC form a dual regulatory framework.

Maritime Safety Regulation

Economic Importance of Safety Regulation

Maritime accidents generate:

� Loss of life
� Property damage
� Trade disruption
� Environmental harm

These costs are largely social costs, not fully borne by shipowners, justifying regulation.

Key Safety Instruments

� International safety regulations include:
� Ship construction standards
� Equipment and maintenance requirements
� Crew training and certification
� Operational procedures

Cost–Benefit Perspective

� Safety regulation increases operating costs
� But reduces expected accident costs
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� Optimal regulation balances prevention costs with risk reduction benefits

ENVIRONMENTAL REGULATION IN MARITIME TRANSPORT

ENVIRONMENTAL EXTERNALITIES OF SHIPPING

Shipping generates:

� Oil pollution
� Air emissions (SOx, NOx, CO₂)
� Ballast water invasions
� Waste disposal problems

Economic Instruments of Environmental Regulation

Environmental policies use:

� Technical standards (fuel limits, equipment)
� Market-based instruments (carbon pricing, emissions trading)
� Liability and compensation regimes

Environmental Regulation and Costs

Short-run effects:

� Higher operating and capital costs
� Possible freight rate increases

Long-run effects:

� Technological innovation
� Improved fuel efficiency
� Sustainable competitiveness

National Maritime Policy
Meaning and Objectives
A national maritime policy is a government framework aimed at developing and regulating
maritime activities to support economic growth, trade competitiveness, and national security.

Economic Objectives of National Maritime Policy
National policies typically aim to:
� Promote domestic shipping capacity
� Develop ports and logistics
� Support employment and skills
� Enhance trade facilitation
� Protect national waters

Policy Instruments
Governments may use:
� Cabotage laws
� Fiscal incentives

� Subsidies and tax relief
� Maritime training and education
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� Strategic regulation

From an economic perspective, these policies trade off efficiency against strategic and
developmental goals.

Interaction Between Regulation, Costs, and Competitiveness
Maritime regulation affects:
� Cost structures of firms
� Freight rates
� Market entry and exit
� Industry concentration

Well-designed regulation:
� Raises industry quality
� Encourages innovation
� Improves long-term efficiency

Poorly designed regulation:

� Distorts competition
� Raises costs excessively
� Reduces trade competitiveness

Policy Challenges in Maritime Regulation

Key challenges include:

� Balancing global standards with national interests
� Avoiding regulatory fragmentation
� Ensuring effective enforcement
� Supporting developing countries’ compliance capacity
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MAEF 201 – MARITIME ECONOMICS COURSE OUTLINE

1. INTRODUCTION, MEANING, SCOPE AND IMPORTANCE OF MARITIME

ECONOMICS

2. THE SHIPPING MARKET AND FREIGHT - FUNCTION OF SHIPPING IN

ECONOMIC DEVELOPMENT

3. MARITIME TRANSPORT MARKETS

4. SUPPLY AND DEMAND CHARACTERISTICS OF SUPPLY

5. COSTS AND ECONOMICS OF SHIP OPERATION

6. MARITIME REGULATION AND POLICY

INTRODUCTION, MEANING, SCOPE AND IMPORTANCE OF MARITIME
ECONOMICS

Meaning of Maritime Economics

Maritime economics is a branch of economics that studies how economic principles apply to
maritime activities, especially shipping, ports, and ocean-related transport services. It examines
how scarce resources are allocated in the maritime sector to satisfy human wants through sea
transportation.

It focuses on the production, distribution, exchange, and consumption of maritime transport
services, as well as the costs, pricing, demand, and supply of shipping services.

Maritime economics is a specialized field of economics that applies economic theories,
principles, and analytical tools to maritime transport, shipping, ports, and related ocean-based
activities. It studies how maritime resources are organized, managed, and utilized to facilitate
trade and economic development.

Maritime economics examines the allocation of scarce maritime resources (ships, ports, sea
routes, labour, capital) to satisfy human and industrial needs through sea transportation.

1. Transport Economics Perspective: Maritime economics is the study of sea transport as a
component of the transport system, focusing on costs, pricing, efficiency, demand, and
supply of shipping services.
2. International Trade Perspective: Maritime economics explains how shipping supports
international trade by linking producers and consumers across countries at the lowest
possible cost.
3. Business and Managerial Perspective: From a business angle, maritime economics deals
with decision-making in shipping and port management, such as fleet investment, route
selection, pricing strategies, and cost control.
4. Policy-Oriented Perspective: It involves the study of government policies, regulations, and
international conventions that influence maritime transport, competition, safety, and
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environmental protection.
5. Developmental Perspective: Maritime economics views shipping and ports as engines of
economic growth, employment generation, industrialization, and regional development.
6. Systems Perspective: Maritime economics considers shipping, ports, hinterland transport,
and logistics as an integrated system where inefficiency in one part affects the entire
maritime supply chain.
7. Logistics and Supply Chain Perspective: Maritime economics can be seen as the study of
how sea transport integrates with logistics, supply chains, and hinterland connections to
ensure the smooth flow of goods from origin to final destination.

8. Cost–Benefit and Investment Perspective: Maritime economics involves the analysis of
costs, revenues, risks, and returns associated with maritime investments such as ships, ports,
terminals, and maritime infrastructure, to ensure efficient allocation of capital.

Scope of Maritime Economics

� Maritime economics covers a wide range of activities, including:
� Shipping and ship operation
� Port operations and management
� Maritime transport demand and supply
� Freight rates and pricing policies
� Shipbuilding and ship finance
� Maritime labour and crewing
� Maritime safety and environmental regulations
� International trade and sea transport

Importance of Maritime Economics

� Maritime economics is important because:
� Over 80% of world trade by volume is carried by sea
� It helps governments formulate effective maritime and transport policies
� It assists ship owners and port managers in decision-making
� It promotes efficiency, cost reduction, and profitability in shipping
� It contributes to national economic growth and development

THE SHIPPING MARKET AND FREIGHT

The shipping market is a crucial component of the global economy, facilitating international
trade by enabling the movement of goods across countries and continents. Over 80% of world
trade by volume is carried by sea, making shipping the backbone of global commerce. Within
this market, freight refers to both the goods transported and the price paid for their
transportation. Understanding the shipping market and freight rates is essential for analysing
trade costs, price formation, and economic growth.

FUNCTION OF SHIPPING IN ECONOMIC DEVELOPMENT

� Shipping plays a critical role in economic development by:
� Facilitating international trade
� Reducing transportation costs for bulk goods
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� Encouraging specialization and division of labour
� Creating employment opportunities
� Supporting industrialization and globalization
� For developing countries, shipping helps in exporting raw materials and importing
finished goods, machinery, and technology.

The Shipping Market

The shipping market refers to the interaction between the demand for sea transport services
and the supply of shipping capacity.

(a) Demand for Shipping Services

Demand in the shipping market is derived demand. It arises not because consumers want
shipping services directly, but because they want traded goods. Key determinants include:

Volume of international trade (especially bulk commodities such as oil, coal, grain, and iron
ore)

� Global economic activity and industrial production
� Trade patterns and distance between trading partners
� Seasonal factors and geopolitical events
� When global economic activity expands, demand for shipping services rises, increasing
freight rates.

(b) Supply of Shipping Services

Supply depends on:

� Size and composition of the world fleet
� Shipbuilding and scrapping decisions
� Operating costs (fuel prices, labour, insurance, port charges)
� Technological efficiency of vessels
� In the short run, supply is relatively inelastic because ships cannot be produced quickly.
In the long run, supply becomes more elastic as firms invest in new vessels or scrap older
ones.

Freight and Freight Rates

Freight refers to the goods carried and the payment made for their transportation. Freight rates
are prices charged for shipping services.

Freight rates are determined by:

� Interaction of demand and supply in the shipping market
� Type of cargo (bulk, containerised, liquid)
� Distance and route conditions
� Port efficiency and congestion
� Risk factors such as piracy, war, or regulatory changes
� Freight rates tend to be highly volatile due to demand fluctuations and rigid supply in the
short run.

Types of Shipping Markets
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From an economic standpoint, the shipping market can be divided into:

Tramp shipping: ships operate without fixed schedules, responding to spot market demand
(common for bulk cargo).

Liner shipping: ships operate on fixed routes and schedules, mainly for containerised goods.

Tanker market: specialises in liquid cargo such as crude oil and petroleum products.

Each market has different pricing mechanisms and degrees of competition.

Economic Importance of Freight Costs

Freight costs directly affect:

Export and import prices

� Competitiveness of countries and firms
� Inflation, especially in import-dependent economies
� Balance of trade
� High freight rates increase trade costs and can reduce trade volumes, while low freight
rates encourage international trade and market integration.

Why Shipping Matters for Economic Development

Shipping is the backbone of global trade, carrying the vast majority of world merchandise trade.
As the world economy grows and becomes more interconnected, the role of shipping not only as
a transport service but as a driver of development becomes more pronounced.

� Over 80% of global goods trade by volume moves by sea.
� Trade efficiency, connectivity, and logistics performance directly influence national
development, employment, and competitiveness.
� Shipping facilitates market access, cost reduction, specialization, and global value chain
integration are all essential components of economic development.

Shipping as a Catalyst for Economic Growth

Shipping affects development through multiple channels:

A. Trade Expansion

Lower transport costs make international trade more affordable, allowing countries to:

� Export more goods
� Import inputs at lower costs
� Integrate into global value chains

This leads to higher output, productivity, and economic growth.

B. Industrial and Port-Led Growth

Ports and shipping hubs act as economic gateways. Port infrastructure attracts related industries
logistics, manufacturing, services, and warehousing creating clusters that enhance economic
activity.

Example: The development of ports like Matarbari Deep Sea Port in Bangladesh is expected to
boost GDP and industrial growth by allowing direct calls of large international vessels and
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connecting logistic hubs, reducing reliance on foreign transshipment ports.

C. Employment and Skills Development

Shipping and maritime logistics generate jobs across:

� Seafaring
� Port operations
� Shipbuilding and maintenance
� Logistics and supply chain services

Future shifts like digitalization and decarbonization also create new skill demands and green
jobs, particularly in fuel transition and smart logistics.

Structural Trends Shaping the Future of Shipping

A. Slower but Complex Growth in Maritime Trade

Recent forecasts indicate slowing trade volume growth, with significant volatility due to
geopolitics (trade tariffs, conflicts) and economic uncertainty.

This trend reflects:

� Shifts in trade policy
� Regionalization of supply chains
� Trade route redefinition
� Surge in transport distances due to geopolitical rerouting

This slower and more uncertain growth environment affects investment planning, ship
utilization, and freight dynamics.

Technological Transformation and Digitalization

A. Digital Shipping and Smart Ports

Digitalization is revolutionizing maritime logistics:

� AI and data analytics improve route planning and safety systems.
� Smart ports use IoT, AI, and predictive modeling to optimize cargo flow, reduce
turnaround times, and cut costs.
� Blockchain enhances transparency, reduces paperwork, and speeds up supply chain
coordination.

These technologies reduce transaction costs, improve efficiency, and support trade
competitiveness.

Decarbonization and Environmental Imperatives

A. Global Commitment to Green Shipping

The shipping industry accounts for a significant share of global greenhouse gas emissions.
Decarbonization is now an economic and regulatory priority, not just an environmental one.

New global emissions pricing and standards aim to internalize environmental costs.
Developing cleaner fuels (LNG, methanol, ammonia, hydrogen) and alternative technologies is
transforming fleet investment decisions.

B. Economic Costs and Opportunities



MAEF 201  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

95

Transitioning to low-carbon shipping requires major investments:

� $8–28 billion annually for decarbonization efforts
� $28–90 billion annually for fuel infrastructure to achieve net-zero targets by 2050.

While costly, early adopters benefit through:

� Lower long-term fuel costs
� Competitive edge in “green” charter markets
� Access to sustainability-linked financing

Fleet Renewal and Technology Adoption

Advances in vessel design and propulsion promise to improve efficiency and lower long-term
operating costs:

� Energy-efficient hull designs
� Wind-assisted propulsion

� Lightweight materials
� Digital twin simulations for optimal operations and maintenance planning

Over time, these innovations reduce marginal costs of transport and enhance global supply chain
reliability.

Resilience and Supply Chain Shocks
Shipping’s importance is underscored when global supply chains face disruption:

� Conflicts and route closures increase freight costs and reroute shipping lines, affecting
developing economies disproportionately.
� Ports and logistics networks under strain show the need for resilient infrastructure, better
planning, and adaptive policy frameworks.

Resilience becomes as crucial as efficiency in delivering economic outcomes.

Ports and Infrastructure as Growth Engines

Port development will continue to influence economic geography:
� Upgraded ports with deep-sea capabilities attract larger ships and greater cargo volumes,
lowering trade costs.
� Efficient hinterland connectivity expands regional commerce and supports industrial
clusters.
� Future port investment including digitalization and climate adaptation features will shape
national and regional development paths.

Skills, Workforce, and the Future Labor Market
The transition to advanced and green shipping requires more skilled labor:
� Training in digital systems, AI monitoring, emission compliance, and advanced logistics
� New roles in data analytics, remote operations, and vessel systems management
� Investing in human capital ensures that technological gains translate into productive
employment and long-term industry sustainability.

10. Policy and Regulatory Implications
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For shipping to contribute effectively to economic development, governance must:

A. Align Regulation with Economic Goals

� Codes and incentives for decarbonization
� Support for fleet modernization
� Coherent international standards to avoid fragmentation

B. Promote Equitable Development

Policies should protect smaller and developing economies from cost burdens due to
environmental compliance while helping them scale capacity and connectivity.

C. Strengthen Resilience

Strategic investments in ports, digital systems, and supply chain coordination reduce
vulnerability to external shocks.

11. Strategic Shifts in Global Trade

The future of shipping is influenced by broader economic transformations:

� Shifting trade patterns due to geopolitics and regionalization
� Expansion of emerging markets’ maritime capabilities (e.g., India’s maritime push with
major investments and infrastructure growth)
� Diversification of shipping routes and cargo types: Such structural changes will affect
global comparative advantage and the spatial distribution of trade flows.
� Analysis of tanker, dry bulk, and container (liner) markets, freight mechanism and
voyage calculation

MARITIME TRANSPORT MARKETS

Maritime transport markets are not uniform; they differ by cargo type, contractual arrangements,
pricing mechanisms, and competitive structure. The three major segments of the shipping
industry are the tanker market, dry bulk market, and container (liner) market. Each market
responds differently to economic forces, yet all are governed by demand–supply interactions,
cost structures, and expectations. Freight rates in these markets serve as prices for transport
services and play a crucial role in determining global trade costs.

The Tanker Market

Nature and Characteristics

The tanker market is concerned with the transportation of liquid bulk cargo, mainly crude oil,
refined petroleum products, liquefied natural gas (LNG), and liquefied petroleum gas (LPG).

Key characteristics:

� Cargo is homogeneous
� Operations are mostly unscheduled
� Ships are highly specialised
� Market is strongly influenced by energy demand and geopolitics
� The tanker market is largely a tramp market, where vessels move according to spot
demand rather than fixed routes.
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Demand for Tanker Services
Demand for tanker shipping is a derived demand arising from:

� Global oil consumption and production
� Geographic imbalance between oil producers and consumers
� Strategic stockpiling and refinery activity
� Political factors such as sanctions, wars, and OPEC decisions
� Economically, tanker demand is relatively price inelastic in the short run, since oil is a
necessity input for production and transportation.
Supply of Tanker Services
Supply depends on:

� Size and age of the tanker fleet
� Shipbuilding and scrapping decisions
� Speed of vessels
� Regulatory constraints (e.g. environmental rules)
� Short-run supply is highly inelastic, making freight rates volatile when demand shifts.

Freight Pricing in the Tanker Market

Freight rates are commonly quoted using the Worldscale (WS) system, a benchmark schedule
of nominal freight rates for standard tanker routes.

The Dry Bulk Market
Nature and Characteristics
The dry bulk market transports unpackaged bulk commodities, such as:

� Iron
� Ore
� Coal
� Grain
� Bauxite and fertilizers

This market is also predominantly a tramp market, characterised by spot and short-term
chartering.

Demand for Dry Bulk Shipping

Demand is driven by:

� Industrial production and construction activity
� Steel production (iron ore and coal)
� Agricultural cycles and food demand
� Economic growth in emerging economies
� The demand is cyclical, closely linked to the business cycle.

Supply of Dry Bulk Shipping

Supply factors include:

� Number and size of bulk carriers (Handysize, Panamax, Capesize)
� Vessel productivity and turnaround time
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� Fuel costs and port congestion

As with tankers, supply is fixed in the short run, causing freight rates to fluctuate sharply.

Freight Rate Determination
Freight rates in the dry bulk market are determined mainly through:
� Spot market negotiations
� Time charters
� Indices such as the Baltic Dry Index (BDI)
� The BDI acts as an economic indicator reflecting expectations of future global trade and
industrial activity.

The Container (Liner) Market

Nature and Characteristics
The container market differs fundamentally from tanker and bulk markets. It transports
containerised general cargo, including manufactured goods and semi-finished products.

Key features:

� Scheduled services
� Fixed routes and timetables
� High service differentiation
� Capital-intensive infrastructure

This market operates as a liner market, not a tramp market.
Demand for Container Shipping

Demand depends on:

� Global manufacturing output
� Consumer demand and income levels
� Supply chain organisation (e.g. just-in-time production)
� E-commerce growth

Demand is more income-elastic than bulk or tanker demand.

Supply and Market Structure

Supply involves:

� Fleet capacity (measured in TEUs)
� Network design and port connectivity
� Strategic alliances among carriers
� Economically, the container market exhibits oligopolistic characteristics, with large
firms exercising market power through capacity management and alliances.

Freight Pricing in the Liner Market

� Freight rates are determined through:
� Posted tariffs
� Long-term service contracts
� Spot rates (especially during periods of congestion)
� Unlike tramp markets, liner freight rates are more stable but can spike sharply during
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supply chain disruptions.

Freight Mechanism in Shipping Markets

The freight mechanism refers to how freight rates are formed and adjusted in response to
market conditions.

Market Interaction
Freight rates are determined by:

� Derived demand for transport
� Short-run inelastic supply
� Expectations about future trade and fleet capacity

Small demand changes can lead to large freight rate fluctuations, especially in tanker and dry
bulk markets.

Types of Chartering Contracts

1. Voyage charter: freight paid per voyage
2. Time charter: hire paid per day
3. Bareboat charter: long-term lease of vessel

Each contract allocates risk differently between shipowner and charterer.

Voyage Calculation (Economic Cost Analysis)

Voyage calculation is a method of determining the profitability of a voyage charter.

Components of Voyage Costs

(a) Revenue

(b) Voyage Costs

� Fuel (bunkers)
� Port charges
� Canal dues
� Cargo handling costs

(c) Time-Related Costs

� Crew wages
� Insurance
� Maintenance
� Capital costs (depreciation, interest)

Economic Significance of Voyage Calculation

Voyage calculation allows ship owners to:

� Compare alternative routes and cargoes
� Decide between spot and time charter employment
� Allocate vessels efficiently
� Respond rationally to freight market signals

SUPPLY AND DEMAND CHARACTERISTICS OF SHIPPING
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Shipping is a derived-demand industry whose behaviour is closely tied to international trade,
industrial activity, and global economic cycles. Unlike many conventional markets, the shipping
market exhibits high volatility, time lags, and cyclical behaviour, largely because of the unique
characteristics of both supply and demand.

Understanding the supply and demand characteristics of shipping is essential for analysing:
� Freight rate fluctuations
� Investment decisions in shipping
� Shipping cycles and market instability
� The broader relationship between shipping and economic development

Nature of Demand for Shipping Services
Derived Demand
� Demand for shipping services is not autonomous; it is derived from the demand for the
commodities being traded.
� Consumers do not demand shipping for its own sake.
� Shipping demand exists because there is demand for oil, food, raw materials,
manufactured goods, etc.

Therefore, shipping demand depends directly on world trade volume, not population or income
alone.

Determinants of Shipping Demand
(a) Volume of World Trade
� The most important determinant.
� Expansion in global production and consumption increases shipping demand.
� Economic recessions sharply reduce shipping demand.

Example: A boom in steel production raises demand for iron ore shipping (dry bulk).

(b) Distance of Trade (Ton-Miles)
Shipping demand is better measured in ton-miles, not just tonnage.
Longer routes increase shipping demand even if cargo volume is unchanged.

(c) Commodity Structure of Trade
Different cargoes generate different shipping demand patterns:
Bulk commodities → large volumes, volatile demand
Containerized goods → stable, income-sensitive demand
Energy commodities → politically sensitive demand

(d) Economic Growth and Industrial Activity

Shipping demand is strongly pro-cyclical:
Economic expansion → higher shipping demand
Economic contraction → sharp fall in demand

This makes shipping highly sensitive to global business cycles.

(e) Freight Rates
In the short run, shipping demand is price inelastic:



MAEF 201  |  FUPRE Renanced

by Renance
renance.app  •  Download Renance on Google Play

101

� Essential commodities must be shipped even at high freight rates.
� Freight cost is often a small proportion of final commodity price.

In the long run, demand becomes more elastic as:
� Producers relocate closer to markets
� Alternative transport modes are considered
� Trade patterns adjust

Characteristics of Shipping Demand
High Volatility
Shipping demand fluctuates significantly due to:
� Economic cycles
� Seasonal factors
� Geopolitical events
� Natural disasters

Short-Run Inelasticity

� Shippers often cannot delay shipments:
� Oil refineries need crude oil
� Power plants need coal
� Food imports cannot be postponed easily

Cyclical Nature

Shipping demand rises and falls with global trade cycles, reinforcing shipping market cycles.

Nature of Supply in the Shipping Market

Definition of Shipping Supply

Shipping supply refers to the transport capacity available to move cargo at a given freight rate,
measured in:

1. Deadweight tonnage (DWT)
2. TEUs (containers)
3. Available ship-days

Determinants of Shipping Supply
(a) Size of the World Fleet

The total number and capacity of ships available for service.

(b) Fleet Utilization

Supply can increase without new ships through:

� Higher sailing speeds
� Reduced port time
� Improved logistics efficiency

(c) Operating Costs

� Fuel (bunkers)
� Crew wages
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� Insurance
� Maintenance
� Higher costs reduce effective supply at low freight rates.

(d) Technological Efficiency

Fuel-efficient vessels can operate profitably at lower freight rates, increasing effective supply.

(e) Regulations
Environmental and safety regulations may:
� Reduce supply (ship scrapping)
� Increase costs
� Delay operations

Short-Run Supply Characteristics
Highly Inelastic Supply
In the short run:
� New ships cannot be built quickly
� Existing ships have fixed capacity
As a result:
� Even small increases in demand can cause large increases in freight rates
� Graphically, the short-run supply curve is steep.

Supply Adjustment Mechanisms (Short Run)
Shipowners adjust supply through:
� Increasing vessel speed
� Reducing lay-up
� Delaying maintenance

� Using older ships

These adjustments are limited and costly.

Long-Run Supply Characteristics
Elastic Supply
In the long run:
� Shipowners can order new ships
� Old ships can be scrapped
� Fleet composition can change

Thus, supply becomes more price elastic.

Investment Time Lag
Shipbuilding involves long time lags:
� Orders are placed during boom periods
� Ships are delivered years later often when demand has already fallen
� This time lag is a key cause of shipping market cycles.

Interaction of Supply and Demand
Freight Rate Determination
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Freight rates are determined by the interaction of:

� Highly volatile demand
� Inelastic short-run supply

This explains:
Extreme freight rate fluctuations
Boom-and-bust cycles
Excess Capacity and Shortages

Boom period: demand > supply → high freight rates

Slump period: supply > demand → low freight rates, losses

Differences across Shipping Markets

Dry Bulk Market

� Demand tied to industrial production
� Highly volatile
� Spot market dominance

Tanker Market

� Demand linked to energy consumption
� Strong geopolitical influence
� Moderate contract usage

Container (Liner) Market

� Demand driven by consumer income
� More stable
� Greater use of long-term contracts and alliances

Elasticity in Shipping Markets

Price Elasticity of Demand
Short run: very inelastic
Long run: more elastic
Price Elasticity of Supply
Short run: very inelastic
Long run: elastic but unstable due to investment lag

Implications for Shipping Economics

� Freight rates are inherently unstable
� Investment decisions are risky
� Overcapacity is common
� Market cycles are inevitable
� Policy and regulation can influence effective supply

COST AND ECONOMICS OF SHIP OPERATION

FIXED AND VARIABLE COSTS, ECONOMIES OF SCALE, AND INVESTMENT
APPRAISAL
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The economics of ship operation focuses on how shipping firms allocate resources, control costs,
and make long-term investment decisions under conditions of uncertainty. Shipping is a capital-
intensive industry characterised by high fixed costs, volatile revenues, and long asset lives.
Understanding the cost structure of ship operations and the principles of investment appraisal is
therefore essential for efficient management and policy analysis.

Cost Structure of Ship Operation

The total cost of operating a ship can be divided into fixed costs and variable costs. This
distinction is important for pricing decisions, chartering strategies, and profitability analysis.

Fixed Costs in Ship Operation

Meaning of Fixed Costs

Fixed costs are costs that do not vary with the level of output or activity in the short run. In
shipping, output may be measured in ton-miles, voyages, or days at sea.

Components of Fixed Costs

Key fixed costs include:

� Capital costs: depreciation of the vessel, interest on loans
� Crew wages and benefits (to a large extent)
� Insurance (hull and machinery, protection and indemnity)
� Management and administrative expenses
� Survey and certification costs

These costs are incurred whether the ship is operating at full capacity, partially employed, or
idle.
Economic Implications of Fixed Costs
Shipping has high fixed costs, creating strong pressure to keep vessels employed.

In the short run, shipowners may accept freight rates that cover variable costs only, as long as
fixed costs are partially recovered.

High fixed costs increase financial risk, especially during market downturns.

Variable Costs in Ship Operation
Meaning of Variable Costs
Variable costs are costs that change directly with the level of shipping activity.

Components of Variable Costs
Major variable costs include:
� Fuel (bunker) costs
� Port charges and canal dues
� Cargo handling and stevedoring
� Lubricants and consumables
� Voyage-related maintenance

Among these, fuel costs are usually the largest and most volatile component.

Economic Implications of Variable Costs
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Variable costs influence short-run operational decisions.

Rising fuel prices increase marginal cost and can reduce optimal sailing speed.

Shipowners adjust routes, speeds, and employment strategies to minimise variable costs.

Fixed vs Variable Costs: An Economic Comparison
Aspect Fixed Costs Variable Costs

Dependence on output Independent Output-dependent
Time horizon Short-run fixed Flexible
Role in pricing Long-run pricing Short-run decisions
Risk exposure High financial risk Cost volatility risk

This distinction explains why freight rates can fall sharply during recessions while ships continue
to operate.

Economies of Scale in Ship Operation

Concept of Economies of Scale

Economies of scale occur when average cost declines as the scale of operation increases.

In shipping, scale may refer to:

1. Vessel size
2. Fleet size

3. Network coverage

Sources of Economies of Scale

(a) Technical Economies

Larger vessels carry more cargo with proportionately less fuel per ton.

Crew size does not increase proportionally with ship size.

(b) Financial Economies

Large firms access cheaper finance.

Lower insurance premiums per unit of capacity.

(c) Operational Economies

Better scheduling and fleet utilisation

Spreading administrative costs over more vessels

Limits to Economies of Scale

� Port infrastructure constraints
� Canal and draft limitations
� Increased congestion and inflexibility
� Market risk from deploying very large vessels

Thus, economies of scale may eventually give way to diseconomies of scale.

Investment Appraisal in Shipping

Ship investment decisions involve large capital outlays and long planning horizons. Investment
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appraisal techniques help determine whether such investments are economically viable.

Net Present Value (NPV)

Concept of NPV

Net Present Value measures the difference between the present value of future cash inflows
and the initial investment cost.

Decision Rule

If NPV > 0, accept the investment

If NPV < 0, reject the investment

Application in Shipping

NPV accounts for:

� Freight rate volatility
� Operating costs
� Scrap value at end of vessel life
� Time value of money

It is particularly suited to shipping due to long asset lives and uncertain cash flows.

Depreciation in Ship Economics

Meaning of Depreciation

Depreciation is the systematic allocation of a vessel’s cost over its useful life.
Methods of Depreciation

a. Straight-Line Depreciation
b. Accelerated Depreciation

Economic Significance of Depreciation

� Affects taxable income
� Influences cash flow projections
� Reflects capital consumption in cost calculations

Although depreciation is a non-cash cost, it is crucial for long-term investment planning.

Interaction between Costs and Investment Decisions

� High fixed costs increase the importance of fleet utilisation
� Economies of scale influence vessel size choice
� NPV integrates costs, revenues, and risk into a single decision framework
� Depreciation affects profitability and financing strategies

The cost and economics of ship operation are central to understanding shipping market
behaviour. The dominance of fixed costs explains the volatility of freight rates and the
persistence of capacity in downturns. Economies of scale drive the trend toward larger vessels
but are constrained by technical and market limits. Investment appraisal tools such as NPV and
depreciation enable shipowners to make rational long-term decisions in a highly uncertain
environment. Together, these concepts form the foundation of maritime and transport economics.
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MARITIME REGULATION AND POLICY

Maritime transport is the backbone of international trade, but it operates in a complex global
environment characterised by cross-border activities, imperfect competition, information
asymmetry, and externalities. Because ships move across jurisdictions and oceans areas
beyond national sovereignty pure market forces alone are insufficient to ensure safety,
environmental protection, and fair competition.

Maritime regulation and policy therefore emerge as essential economic instruments to:

� Correct market failures
� Protect life, property, and the marine environment
� Ensure minimum operational standards
� Promote national economic and strategic interests

From an economic perspective, maritime regulation balances efficiency, equity, and
sustainability in a highly globalised industry.

Economic Rationale for Maritime Regulation

Market Failures in Maritime Transport

Several market failures justify regulation:

Negative externalities

� Marine pollution (oil spills, emissions)
� Coastal and port environmental damage

Information asymmetry

� Shippers and ports cannot easily observe ship safety quality

Public goods problem

� Safe sea lanes and clean oceans benefit all but are underprovided by markets

Moral hazard and adverse selection

� Shipowners may underinvest in safety if not monitored
� Without regulation, profit-maximising firms may impose high social costs on others.

International Nature of Shipping

Shipping is inherently international:

� Ships may be owned in one country
� Registered in another

� Crewed by multiple nationalities
� Operating globally

This creates a regulatory coordination problem, making international rules and enforcement
mechanisms essential.

Flag State Control (FSC)

Meaning and Legal Basis

Flag State Control refers to the responsibility of the country in which a ship is registered (the flag
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state) to ensure that ships flying its flag comply with international maritime conventions.

Under international law, particularly the United Nations Convention on the Law of the Sea
(UNCLOS), every ship must sail under the flag of one state, and that state has primary
jurisdiction and control over the vessel.

Economic Functions of Flag State Control

Flag states are responsible for:

� Ship registration and certification
� Enforcement of safety standards
� Crew qualification and welfare
� Environmental compliance

Economically, flag state control:

� Sets minimum quality standards
� Influences operating costs
� Affects ship competitiveness

Flags of Convenience (FOC) and Economic Implications

Many shipowners register vessels under open registries (flags of convenience) to benefit from:

� Lower taxes
� Reduced regulatory burden
� Flexible labour laws

From an economic standpoint:

� FOCs reduce costs and increase competitiveness
� But weak enforcement can create regulatory arbitrage

This leads to a “race to the bottom” in safety and environmental standards

Limitations of Flag State Control

� Some flag states lack administrative capacity
� Enforcement quality varies widely
� Economic incentives may conflict with safety oversight

These weaknesses led to the emergence of Port State Control as a complementary system.
Port State Control (PSC)

Meaning and Economic Logic
Port State Control allows countries to inspect foreign ships visiting their ports to verify
compliance with international conventions, regardless of flag.

From an economic perspective, PSC:
� Corrects enforcement failures of flag states
� Reduces information asymmetry
� Protects national waters and ports from substandard ships

Mechanism of Port State Control
Port states may:
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� Inspect ships
� Detain unsafe vessels
� Require corrective measures
� Ban repeat offenders

PSC is coordinated through regional memoranda of understanding (MOUs) such as:
� Paris MOU
� Tokyo MOU
� Abuja MOU (West and Central Africa)

Economic Effects of Port State Control (PSC)
� Raises compliance costs for substandard operators
� Rewards quality shipping firms
� Improves overall fleet quality
� Reduces accident and pollution risks

Economically, PSC increases market discipline by penalising unsafe and inefficient firms.
Flag State vs Port State Control (Comparative Analysis)

Aspect Flag State Control Port State Control

Jurisdiction State of registration State of port call
Nature Primary responsibility Secondary enforcement
Coverage Own fleet only All visiting ships
Economic role Cost minimisation vs standards Quality enforcement
Weakness Regulatory competition Limited to port access

Together, FSC and PSC form a dual regulatory framework.

Maritime Safety Regulation

Economic Importance of Safety Regulation

Maritime accidents generate:

� Loss of life
� Property damage
� Trade disruption
� Environmental harm

These costs are largely social costs, not fully borne by shipowners, justifying regulation.

Key Safety Instruments

� International safety regulations include:
� Ship construction standards
� Equipment and maintenance requirements
� Crew training and certification
� Operational procedures

Cost–Benefit Perspective

� Safety regulation increases operating costs
� But reduces expected accident costs
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� Optimal regulation balances prevention costs with risk reduction benefits

ENVIRONMENTAL REGULATION IN MARITIME TRANSPORT

ENVIRONMENTAL EXTERNALITIES OF SHIPPING

Shipping generates:

� Oil pollution
� Air emissions (SOx, NOx, CO₂)
� Ballast water invasions
� Waste disposal problems

Economic Instruments of Environmental Regulation

Environmental policies use:

� Technical standards (fuel limits, equipment)
� Market-based instruments (carbon pricing, emissions trading)
� Liability and compensation regimes

Environmental Regulation and Costs

Short-run effects:

� Higher operating and capital costs
� Possible freight rate increases

Long-run effects:

� Technological innovation
� Improved fuel efficiency
� Sustainable competitiveness

National Maritime Policy
Meaning and Objectives
A national maritime policy is a government framework aimed at developing and regulating
maritime activities to support economic growth, trade competitiveness, and national security.

Economic Objectives of National Maritime Policy
National policies typically aim to:
� Promote domestic shipping capacity
� Develop ports and logistics
� Support employment and skills
� Enhance trade facilitation
� Protect national waters

Policy Instruments
Governments may use:
� Cabotage laws
� Fiscal incentives

� Subsidies and tax relief
� Maritime training and education
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� Strategic regulation

From an economic perspective, these policies trade off efficiency against strategic and
developmental goals.

Interaction Between Regulation, Costs, and Competitiveness
Maritime regulation affects:
� Cost structures of firms
� Freight rates
� Market entry and exit
� Industry concentration

Well-designed regulation:
� Raises industry quality
� Encourages innovation
� Improves long-term efficiency

Poorly designed regulation:

� Distorts competition
� Raises costs excessively
� Reduces trade competitiveness

Policy Challenges in Maritime Regulation

Key challenges include:

� Balancing global standards with national interests
� Avoiding regulatory fragmentation
� Ensuring effective enforcement
� Supporting developing countries’ compliance capacity


