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‘In its breadth, this book is a tour de force and anyone who reads it cannot but be
better informed about the shipping world’
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For 5,000 years shipping has served the world economy and today it provides a
sophisticated transport service to every part of the globe. Yet despite its eco-
nomic complexity, shipping retains much of the competitive cut and thrust of the
‘perfect’ market of classical economics. This blend of sophisticated logistics and
larger than life entrepreneurs makes it a unique case study of classical econom-
ics in a modern setting.

The enlarged and substantially rewritten Maritime Economics uses historical and
theoretical analysis as the framework for a practical explanation of how shipping
works today. Whilst retaining the structure of the second edition, its scope is
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● shipping cycles back to 1741, with a year by year commentary;
● updated chapters on markets, shipping costs, accounts, ship finance and a

new chapter on the return on capital;
● new chapters on the geography of sea trade, trade theory and specialized 

cargoes;
● updated chapters on the merchant fleet shipbuilding, recycling and the reg-

ulatory regime;
● a much revised chapter on the challenges and pitfalls of forecasting.

With over 800 pages, 200 illustrations, maps, technical drawings and tables,
Maritime Economics is the shipping industry’s most comprehensive text and ref-
erence source, whilst remaining, as one reviewer put it, ‘a very readable book’.
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The third edition of Maritime Economics, like the previous editions, aims to explain how
the shipping market is organized and answer some practical questions about how it works.
Why do countries trade by sea? How is sea transport organized? How are prices and
freight rates determined? How are ships financed? Are there market cycles? What returns
do shipping companies make? How can a shipping company survive depressions? What
influences ship design? And, of course, is it possible to make reliable forecasts?

Much has changed in the twenty years since the first edition was published in 1988.
Then the industry was struggling out of a deep recession and the second edition, which
appeared in 1997, was written in a more prosperous but still disappointing market.
However the third edition, on which work started in 2002, coincided with one of the
great booms in the industry’s history. These contrasting decades provided a unique
opportunity to study shipping in feast and famine and I hope the substantially revised
third edition has benefited from the insights it provided.

This edition retains the structure of its predecessors, but there are many changes and
additions. A major innovation is the chapter on the economic history of the maritime
business. Introducing an economics book with history is risky, but shipping has five
thousand years of documented commercial history. If you’ve got it, why not flaunt it?
There is a certain comfort in knowing that others have navigated the same seas many
times before and there a lesson to learn. Maritime history surges forward with all the
momentum of a VLCC, flattening anything in its path, so shipping investors in their
commercial sailboats must keep a sharp lookout for the ‘secular trend’, as well as more
immediate, but less threatening, shipping market cycles.

The analysis of shipping cycles now extends back to 1741 and the markets chapter
includes an expanded section on derivatives which are more widely used than a decade
ago. The theoretical supply demand analysis has been updated to introduce vertical
mobility of the supply curve. A new chapter tackles the tricky issue of the return on 
capital in shipping, focussing on the microeconomics of the industry and introducing

Preface to the Third
Edition
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the ‘risky asset pricing’ (RAP) model. There is also a new chapter on the geography of
maritime trade which deals with the physical world in which shipping operates and
another on specialised shipping. The other chapters have all been updated, extended and
revised where appropriate.

Maritime Economics: third edition now has seventeen chapters, the contents of which
are summarized in the next section.

In producing the three editions I am grateful for the help from many people. For the first
and second editions I would like to repeat my thanks to Efthimios Mitropoulos, now
Secretary-General of the International Maritime Organization, Professor Costas
Grammenos, Pro-Vice Chancellor of City University, London, the late Peter Douglas of
Chase Manhattan Bank, Professor Harry Benford of Michigan University, Professor Rigas
Doganis, Professor Michael Tamvakis of CASS Business School, the Rt Hon. Gerald
Cooper, Dr John Doviak of Cambridge Academy of Transport, Professor Henk Molenaar,
Mona Kristiansen of Leif Hoegh & Company, Captain Philip J. Wood, Sir Graham Day,
Alan Adams of Shell International Marine, Richard Hext, CEO of Pacific Basin Shipping
Ltd, Rogan McLellan, Mark Page Director of Drewry Shipping Consultants, Professor
Mary Brooks of Dalhousie University, Bob Crawley, Betsy Nelson, Merrick Raynor,
Jonathan Tully, Robert Bennett, John Ferguson and Paul Stott. All provided comments,
suggestions and insights from which the present volume benefits.

For help with the third edition my thanks are due to Professor Peter B. Marlow, Rawi
Nair, and Kiki Mitroussi of Cardiff University, Bill Ebersold, now retired from
MARAD, Alan Jamieson, Peter Stokes of Lazards, Jeremy Penn, Chief Executive of the
Baltic Exchange, Tony Mason, Secretary General of the International Chamber of
Shipping, Richard Greiner, Partner of Moore Stephens, Rogan McLellan, Captain
Robert W. Sinclair, Sabine Knapp of IMO, Niels G. Stolt-Nielsen, Sean Day, Chairman
of Teekay Shipping Corporation, Susan Cooke, Finance Director of Global Ship Lease,
Jean Richards, Director of Quantum Shipping Services, Trevor Crowe and Cliff Tyler,
Directors of Clarkson Research Services Ltd, Nick Wood and Tom White of Clarksons
newbuilding desk, Bob Knight and Alex Williams of Clarksons Tanker Division, Nick
Collins of Clarksons Dry Cargo Division, Alan Ginsberg, CFO of Eagle Bulk Shipping,
John Westwood of Douglas-Westwood Ltd, Dorthe Bork and her colleagues at Odense
Steel Shipyard, Jarle Hammer of Fearnleys, Professor Roar Adland of Clarksons Fund
Management, Dr Peter Swift, MD of Intertanko, Professor Knick Harley of Oxford
University, Professor Alan Winter of the University of Sussex,, Hamid Seddighi of the
University of Sunderland and Erik Bastiensen. Also I would like to thank Randy Young
of the US Office of Naval Intelligence (ONI) for his help and enthusiasm in extending
the freight cycle statistics back to 1741, my brother John Stopford for many thoughtful
discussions and my editor at Routledge, Rob Langham.

Finally, finishing this much enlarged book was a daunting task and I owe special
thanks to Tony Gray of Lloyds List, Professor Ian Buxton of Newcastle University and
Charlie Norse of Massachusetts Maritime Academy for their encouragement, time,
knowledge and advice.

Martin Stopford,
London, 2008



PART 1 INTRODUCTION TO SHIPPING

Part 1 addresses the questions of where shipping has come from and where it is now.

Chapter 1: Sea Transport and the Global Economy

Shipping plays a central part in the global economy, and its well-documented history,
stretching back for 5,000 years, gives maritime economists a unique perspective on the
way the industry’s economic mechanisms and institutions have evolved. We find that
today’s trading world has evolved over many centuries and history demonstrates the
regional center of sea trade is constantly on the move – we call its path the ‘Westline’.
By examining the trade of the Atlantic and Pacific Oceans we can see where the
‘Westline’ is today.

Chapter 2: The Economic Organization of the Shipping Market

We give an overview of the market covering the transport system, the demand for sea
transport, the merchant fleet, how transport is provided, the role of ports, shipping com-
pany organization and political influences.

PART 2 SHIPPING MARKET ECONOMICS

Part 2 sets out the macroeconomic structure of the shipping market to show the role of
market cycles, the forces that drive them, and the commercial environment in which the
industry operates.

Chapter 3: Shipping Market Cycles

Shipping market cycles dominate the industry’s economic thinking. A discussion of the
characteristics of shipping cycles leads on to a review of how experts have explained 
the shipping cycle. The 22 cycles since 1741 are identified from statistical series and

Synopsis
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contemporary market reports. A brief account is provided of each cycle, drawing atten-
tion to the economic mechanism which drove the market up or down and the underly-
ing secular trend. The chapter ends with some thoughts on the return on capital in
shipping and the prediction of shipping cycles.

Chapter 4: Supply, Demand and Freight Rates

We now take a more detailed look at the economic model of the shipping market which
underlies the cyclical nature of the business. The model consists of three components:
supply, demand and the freight rate mechanism. The first half of the chapter discusses
the ten key variables which influence the supply and demand functions for the shipping
industry. The second half examines how freight rates link supply and demand. Emphasis
is placed on market dynamics.

Chapter 5: The Four Shipping Markets

In this chapter we review how the markets actually work. Shipping business is con-
ducted through four related markets dealing in different commodities, freight, second-
hand ships, new ships and ships for demolition. We discuss the practicalities of each
market and the dynamics of how they are connected by cashflow. As cash flows in and
out of shipowners’ balance sheets it influences their behaviour in these markets.

PART 3 SHIPPING COMPANY ECONOMICS

Turning to microeconomics, we discuss the practical issues facing a firm. How are ship-
ping costs and revenues structured? How are ships financed? How does the industry
make a commercial return on investment?

Chapter 6: Costs, Revenue and Financial Performance

This chapter discusses the costs and revenues of operating merchant ships. Costs are
divided into voyage costs and operating costs. Capital costs are also discussed, though
the main review of financing is contained in the next chapter. The final section focuses
on company accounts, including the income statement, balance sheet and cashflow
statement. We finish with a discussion of cashflow analysis.

Chapter 7: Financing Ships and Shipping Companies

Finance is the most important item in the shipowner’s cashflow budget. The chapter
starts with a review of the many ways ships have been financed in the past, followed by
a brief explanation of the world capital markets, showing where the money comes from.
Finally the chapter discusses the four main ways of financing ships: equity, debt, new-
building finance, and leasing.

Chapter 8: Risk, Return and Shipping Company Economics

Shipping has a history of offering very mediocre returns over long periods, interspersed
by bursts of profitability. This chapter examines the shipping company investment
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model and applies the theory of the firm to shipping companies, to establish what deter-
mines return on investment in shipping and how the shipping industry prices risk.

PART 4 SEABORNE TRADE AND TRANSPORT SYSTEMS

We turn our attention to cargo and the transport systems which carry it. We begin with the
geographical framework of trade, moving on to trade theory and the economic forces that
govern trade. Then we examine how the shipping industry transports cargo today, focus-
ing on the three main segments: bulk shipping, specialized shipping and liner shipping.

Chapter 9: The Geography of Maritime Trade

The shipping industry adds value by exploiting arbitrages between global markets, and
there is a physical dimension to shipping economics, so we must be aware of the geog-
raphy of maritime trade. This chapter examines the physical world within which this
trade takes place, covering the oceans, distances, transit times and the maritime trading
network. It concludes with a review of the trade of each of the major economic regions.

Chapter 10: The Theory of Maritime Trade

Shipping depends on trade, so we must understand why countries trade and why trad-
ing patterns change. We start with a short summary of trade theory, identifying the var-
ious explanations for trade. This is followed by a discussion of the supply–demand
model used to analyse natural resource based commodity trades. Turning to the actual
sea trade of 105 countries, we review the evidence for a relationship between trade and
land area, population natural resources and economic activity. Finally, we review the
‘trade development cycle’ and the relationship between sea trade and economic devel-
opment.

Chapter 11: Bulk Cargo and the Economics of Bulk Shipping

The widespread use of bulk transport systems to reduce the cost of shipping raw mate-
rials reshaped the global economy in the twentieth century. The first part of the chapter
analyses the principles of bulk transport and bulk handling. It covers the transport
system, the transport characteristics of commodities and the development of transport
systems for bulk handling. This is followed by a brief account of the various commodi-
ties shipped in bulk, their economic characteristics and the transport systems employed.

Chapter 12: The Transport of Specialized Cargoes

In this chapter we study the shipping segments which have been developed to transport
those cargoes which can benefit from specialized transport systems. The chapter covers
chemicals, liquefied gas, refrigerated cargo, unit labour cargoes, and passenger shipping.

Chapter 13: The Economics of Liner Shipping

Containerization of liner services was one of the great commercial innovations of the
twentieth century. Faster transport and lower costs have made it possible for businesses
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to source materials and market their products almost anywhere in the world. This chap-
ter discusses the organization of the liner system, the characteristics of demand and the
way the liner business deals with the complex economic framework within which it
operates.

PART 5 THE MERCHANT FLEET AND TRANSPORT SUPPLY

Part 5 is concerned with three key aspects of the supply of merchant ships: the fleet of
vessels; shipbuilding and demolition; and the regulatory framework which influences
the cost of operating ships and the conditions under which ships can be traded.

Chapter 14: The Ships that Supply the Transport

In this chapter we discuss the design of merchant ships. The aim is to focus on the way
designs have evolved to meet technical and economic objectives. The chapter starts
from the three objectives of ship design: efficient cargo containment, operational effi-
ciency and cost. There follows a discussion of each of the main categories of ship
design: liner vessels, liquid bulk, dry bulk, specialist bulk, and service vessels.

Chapter 15: The Economics of Merchant Shipbuilding and Scrapping

The shipbuilding and ship scrapping industries play a central part in the shipping market
model. This chapter starts with a regional review of the location of shipbuilding capac-
ity. This is followed by a discussion of shipping market cycles in production and prices.
A section on the economic principles is followed by a discussion of the technology of
the business. Finally there is a section on ship scrapping.

Chapter 16: The Regulation of the Maritime Industry

This chapter examines the impact of regulation on shipping economics. We identify
three key regulatory institutions: the classification societies, the flag states and the
coastal states. Each plays a part in making the rules which govern the economic activi-
ties of shipowners. The classification societies, through the authority of the ‘class cer-
tificate’, supervise the technical safety of the merchant ships. The flag states make the
laws which govern the technical and commercial activities of shipowners registered
with them. Finally, the coastal states police the ‘good conduct’ of ships in their waters,
notably on environmental issues.

PART 6: FORECASTING AND PLANNING

Decision makers need to decide what is the best thing to do, and that means analysis
and forecasting (though the two are different). Part 6 consists of a single chapter which
examines the use of maritime economics to answer these questions.



Chapter 17: Maritime Forecasting and Market Research

The ‘forecasting paradox’ is that businessmen do not really expect forecasts to be cor-
rect, yet they continue to use them. There are two different types of ‘forecasts’ used in
the shipping industry: market forecasts and market research. Market forecasts cover the
market in general, whilst market research applies to a specific decision. Different tech-
niques are discussed covering each type of study. We conclude with a review of
common forecasting errors.

Appendix A: An Introduction to Shipping Market Modelling

Appendix B: Tonnage Measurement and Conversion Factors

Appendix C: Maritime Economics Freight Index, 1741–2007

xvii
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Abbreviations

ACF annual cashflow analysis
AG Arabian Gulf
bt billion tons
btm billion ton miles
BTX benzene, toluene, xylene
cgrt compensated gross registered tonnage
COA contract of affreightment
cgt compensated gross tonnage
dwt deadweight tonnage
EEC European Economic Community
FEFC Far East Freight Conference
FFA forward freight agreement
FPC forest products carrier
GATT General Agreement on Tariffs and Trade
GDP gross domestic product
GNP gross national product
GRI general rate increase
grt gross registered tonnage
gt gross tonnage
IACS International Association of Classification Societies
ILO International Labour Organization
IMCO Inter-governmental Maritime Consultative Organization
IMO International Maritime Organization
IPO initial public offering
IRR internal rate of return
ISO International Organization for Standardization



xx

ABBREVIATIONS

ITF International Transport Workers’ Organization
LCM lateral cargo mobility
LNG liquefied natural gas
LOA length overall
lo-lo lift on, lift off
LPG liquefied petroleum gas
MCR maximum continuous rating
m.dwt million tons deadweight
MPP multi-purpose
mt million tons
MTBE methyl tert-butyl ether
NPV net present value
OBO oil/bulk/ore carrier
OECD Organization for Economic Co-operation and Development
OPEC Organization of Petroleum Exporting Countries
P&I protection and indemnity-
PCC pure car carrier
PCTC pure car and truck carrier
PSD parcel size distribution function
RFR required freight rate
ROI return on investment
ro-ro roll on, roll off
SDR Special Drawing Right
TEU twenty-foot equivalent unit
tm ton mile
ULCC ultra large crude carrier
UN United Nations
UNCTAD United Nations Conference on Trade and Development
VCF voyage cashflow analysis
VLCC very large crude carrier
WS Worldscale



(See also Box 5.1 in Chapter 5 for a glossary of essential chartering terms.)

1. Aframax. Tanker carrying around 0.5 million barrels of oil, but usually applied to
any tanker of 80,000–120,000 dwt (name derived from old AFRA chartering
range).

2. Auxiliary engines. Small diesel engines on the ship used to drive alternators pro-
viding electrical power. They generally burn diesel oil. Ships generally have
between three and five, depending on electricity requirements.

3. Ballast. Sea water pumped into carefully located ballast tanks, or cargo spaces,
when the ship is not carrying cargo, to lower the ship in the water so that the pro-
peller is sufficiently submerged to perform efficiently.

4. Berth. Designated area of quayside where a ship comes alongside to load or dis-
charge cargo.

5. Bulk carrier. Single-deck ship which carries dry cargoes such as ore, coal, sugar
or cereals. Smaller vessels may have their own cranes, whilst larger sizes rely on
shore based equipment.

6. Bare boat charter. Similar to a lease. The vessel is chartered to a third party who
to all intents and purposes owns it for the period of the charter, provides the crew,
pays operating costs (including maintenance) and voyage costs (bunkers, port dues,
canal transit dues, etc.), and directs its operations.

7. Bunkers. Fuel oil burned in ship’s main engine (auxiliaries use diesel)

8. Capesize. Bulk carrier too wide to transit the Panama Canal. Usually over 100,000
tonnes deadweight, but size increases over time, currently 170,000–180,000 dwt.

Fifty Essential
Shipping Terms
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9. Charterer. Person or company who hires a ship from a shipowner for a period of
time (time charter) or who reserves the entire cargo space for a single voyage
(voyage charter).

10. Classification society. Organization, such as Lloyd’s Register, which sets standards for
ship construction; supervises standards during construction; and inspects the hull and
machinery of a ship classed with the society at regular intervals, awarding the ‘class cer-
tificate’ required to obtain hull insurance. A ship with a current certificate is ‘in class’.

11. Container. Standard box of length 20 or 40 ft, width 8 ft and height 8 ft 6 in. High
cube containers are 9 ft 6 in. high, and container-ships are usually designed to carry
some of these.

12. Container-ship. Ship designed to carry containers, with cell guides in the holds into
which the containers are lowered. Containers carried on deck are lashed and secured.

13. Compensated gross ton (cgt). Measure of shipbuilding output based on the gross
tonnage of the ship multiplied by a cgt coefficient reflecting its work content (see
Appendix B).

14. Deadweight (dwt). The weight a ship can carry when loaded to its marks, includ-
ing cargo, fuel, fresh water, stores and crew.

15. Freeboard. Vertical distance between waterline and top of hull.

16. Freight rate. Amount of money paid to a shipowner or shipping line for the carriage
of each unit of cargo (lonne, cubic metre or container load) between named ports.

17. Freight alt kinds (FAK). The standard rate charged per container, regardless of
what commodity it is carrying, e.g. FAK rate of $1500 per TEU.

18. FEU. Forty-foot container (see TEU).

19. Gas tanker. Ship capable of carrying liquid gas at sub-zero temperatures. Cargo is
kept cold by pressure, insulation, and/or refrigeration of ‘boil-off gas’ which is
returned to the cargo tanks (see Chapter 14).

20. Gross ton (gt). Internal measurement of the ship’s open spaces. Now calculated
from a formula set out in the IMO Tonnage Convention.

21. Handy bulker. Bulk carrier at the smaller end of the range of sizes associated with
this type of ship, typically up to 30,000–35,000 tonnes deadweight. Most have their
own cargo-handling gear.

22. ice class 1A. Ship certified to transit ice of 0.8 m thickness.

23. IMO. International Maritime Organization, the UN agency which is responsible for
maritime regulations.

24. Lay-up. This describes a ship that has been taken out of service because freight
rates are too low to cover its operating and maintenance costs Not a well-defined
condition, it often just means that the ship has not moved for, say, 3 months.



xxiii

FIFTY ESSENTIAL SHIPPING TERMS

25. Lashing. Used with twist-locks to stop containers moving in heavy seas. Lashing
wires may be secured, for example, from the top corners of the first tier and bottom
corners of the second tier.

26. LIBOR. London Inter-bank Offered Rate, the interest rate at which banks raise
funds on the eurodollar market.

27. Lightweight (light displacement tonnage, lwt). Weight of a ship’s hull, machin-
ery, equipment and spares. This is the basis on which ships are usually sold for
scrap, e.g. $200 per lwt.

28. MARPOL. International Convention for the Prevention of Pollution from Ships
(see Chapter 16).

29. Off-hire. Time, usually measured in days, during which charter hire payments are
suspended because the vessel is not available to trade, for example because of a
breakdown or routine repair time.

30. Operating costs (OPEX). Expenses involved in the day-to-day running of the ship
and incurred whatever trade the ship is engaged in. These include crew wages 
and expenses, victuailing, stores, spares, repairs and maintenance, lubricants, and
insurance.

31. P&l club. Mutual society which provides third party insurance to shipowner members.

32. Panamax. Bulk carrier which can transit Panama Canal where the lock width of
32.5 m is the limiting factor. Vessels of 60,000–75,000 tonnes deadweight fall into
this category. ‘Panamax’ is also used to refer to tankers of 60,000–70,000 dead-
weight.

33. Reefer. Insulated cargo ship for carrying refrigerated food, either frozen or chilled.

34. Reefer container. Insulated container for carrying refrigerated cargo. Some have
integral electric refrigeration plant run from a plug on the ship or shore facility.
Others receive cold air from central refrigeration unit on ship.

35. Seller’s commission. Fee or commission payable by a seller of a vessel to the
broker(s) who has secured her sale.

36. Service agreement. Agreement between container line and shipper to provide
freight transport on specified terms.

37. Shipbroker. Individual with current market knowledge who acts as intermediary
between buyers and sellers in return for a percentage commission on the transac-
tion. There are several types of these – for example, chartering brokers deal with
cargo; sale and purchase brokers buy and sell ships; newbuilding brokers place con-
tracts for new ships.

38. SOLAS. Safety of Life at Sea Convention. Important convention setting out the
safety regulations with which all merchant ships must comply (see Chapter 16).
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39. Special survey. Mandatory examination of the ship’s hull and machinery carried
out every five years, or on a rolling basis, by the classification society with which
the vessel is classed.

40. Spot rate. Negotiated rate per unit (tonne, cubic metre, etc.) of cargo paid to the
shipowner to carry specific cargo between two ports, say US Gulf to Japan. Voyage
costs are paid by the shipowner.

41. String (of container-ships). The number of container-ships needed to maintain a
regular service on a specific route (‘loop’). For example, a string of four ships is
needed to run a transatlantic loop.

42. Suezmax. Tanker able to transit Suez Canal fully loaded; carries about 1 million
barrels of oil. Tankers of 120,000–200,000 dwt are grouped into this category.

43. Tanker. Ship designed for the carriage of liquid in bulk with cargo space consist-
ing of several tanks. Tankers carry a wide variety of products, including crude oil,
refined products, liquid gas and wine. Parcel tankers have a separate pump and
cargo lining for each tank so that many cargo parcels can be carried separately in 
the ship.

44. TEU. Twenty-foot equivalent unit (a 40 ft container is 2 TEU).

45. Time charter. A transportation contract under which the charterer has the use of
the vessel for a specific period. A fixed daily or monthly payment is made for the
hire of the vessel, for example $20,000 per day. Under this arrangement, the owner
manages the day-to-day running of the ships, and pays the operating and capital
costs. The charterer pays fuel, port charges, loading/discharging fees and other
cargo-related costs, and directs the ship operations.

46. Time charter equivalent. The spot freight rate (e.g. $20 per tonne for a 40,000
tonne cargo) converted into a daily hire rate for the voyage (e.g. $20,000 per day)
by deducting voyage costs from the gross freight and dividing by the days on the
voyage, including necessary ballast time.

47. Tonne. Metric ton, equivalent to 1,000 kilograms or 2,240 lbs.

48. Twist-lock. Devices used to join and lock containers to those above and below them
by clamping the adjacent corner castings together. ‘Cones’ fit into apertures in the
corner castings and turn to lock them in place. Used with lashing wires and bars.

49. VLCC. Very large crude carrier, generally carries about 2 million barrels of oil, but
all tankers over 200,000 dwt are grouped into this category.

50. Voyage costs. The cost of fuel, port expenses and canal costs which are specific to
the voyage. On a voyage charter where the ports are specified they are generally
included in the negotiated spot rate and paid by the shipowner. On a time charter
where the ports are not known in advance they are paid by the charterer.
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Sea Transport 
and the Global
Economy

Wonders are many on earth, and the greatest of these 
Is man, who rides the ocean and takes his way 
Through the deeps, through wind-swept valleys of perilous seas 
That surge and sway.

(The chorus in Sophocles’Antigone, 422 BC, trans. R.C. Jebb)

1
1.1 INTRODUCTION

Characteristics of the business

Shipping is a fascinating business. Since the first cargoes were moved by sea more than
5,000 years ago it has been at the forefront of global development. The epic voyages of
Columbus, Diaz and Magellan opened the maritime highways of the world, and the
same pioneering spirit brought supertankers,1 container-ships, and the complex fleet of 
specialized ships which each year transport a ton of cargo for every person in the world.
No business is more exciting. The great shipping boom of 2004 swept the industry from
rags to riches in little more than a year, making its fortunate investors some of the
wealthiest people in the world. This sort of volatility created superstars like Niarchos
and Onassis, and a few villains like Tidal Marine, which built up a 700,000 dwt (dead-
weight tonnage) shipping fleet in the early 1970s and were indicted with a number of
their bankers for fraudulently obtaining more than $60 million in loans.2

Our task in this book is to understand the economics of the industry. What makes it so
interesting to economists is that the shipping investors who grapple with shipping risk are
so visible, and their activities so well documented, that we can blend theory and practice.
For all their flamboyance, they operate within a strict economic regime, which would be
immediately recognizable by nineteenth-century classical economists. It is, more or less,
the ‘perfect’market place at work, an economic Jurassic Park where the dinosaurs of clas-
sical economics roam free and consumers get a very good deal – there are not many
monopolies in shipping! Occasionally the investors miscalculate, as in the remarkable
episode in 1973 when investors in the tanker market ordered over 100 million tons 
deadweight (m.dwt) of supertankers, for which there turned out to be no demand.



Some went from the builder’s yard straight into lay-up, and few ever operated to their full
economic potential. Or occasionally they run short of ships and rates go sky high, as they
did during the booms of 1973 and 2004–8. But generally they ‘deliver the goods’
economically as well as physically at a cost which, on average, has increased surprisingly
little over the years.3

Because shipping is such an old industry, with a history of continuous change, 
sometimes gradual and occasionally calamitous, we have a unique opportunity to 
learn from the past. Time and again we find that shipping and trade greased the 
slipway4 from which the world economy was launched on new voyages in whatever
political and economic vessel history had devised for it. No other industry had played
such a central part in these economic voyages over thousands of years – the airline
industry, shipping’s closest counterpart, has barely 50 years of economic history to
study! So before we plunge into the details of the shipping business as it is today, we
will spend a little time studying the history of this ancient global industry to see how
the economics worked in practice and where the industry is today in its latest epic
voyage of globalization.5

The role of sea trade in economic development

The importance of sea transport in the early stages of economic development is 
well known to economists. In Chapter 3 of The Wealth of Nations, published in 1776,
Adam Smith argued that the key to success in a capitalist society is the division of
labour. As productivity increases and businesses produce more goods than they can sell
locally, they need access to wider markets. He illustrated the point with the famous
example of making pins. Working alone, ten craftsmen can produce less than 100 pins
a day, but if each specializes in a single task, together they can produce 48,000 pins a
day. This is far too many to sell locally, so unlocking the power of ‘division of labour’
depends on transport, and this is where shipping had a crucial part to play:

As by means of water carriage a more extensive market is opened to every sort of
industry than what land carriage alone can afford it, so it is upon the sea-coast, and
along the banks of navigable rivers, that industry of every kind naturally begins to
subdivide and improve itself, and it is frequently not until a long time after that those
improvements extend themselves to the inland parts of the country.6

In primitive economies shipping is generally more efficient than land transport, allowing
trade to get started earlier. Adam Smith paints a graphic picture of the economic 
benefits offered by sea transport in the eighteenth century:

A broad wheeled wagon attended by two men and drawn by eight horses in about
six weeks time carries and brings back between London and Edinburgh nearly 
4 tons weight of goods. In about the same time a ship navigated by six or eight
men, and sailing between the ports of London and Leith, frequently carries and
brings back 200 ton weight of goods.7

4

SEA TRANSPORT AND THE GLOBAL ECONOMYC
H
A
P
T
E
R

1



5

INTRODUCTION 1.1 C
H
A
P
T
E
R

1

That is a labour productivity benefit of 15 times. By exploiting economies of scale and
integrated transport systems, shipping continues to demonstrate Adam Smith’s insight.
Today a lorry carrying one 40-foot container from Felixstowe to Edinburgh might be
competing with a small container-ship carrying 200 containers. Or a truck hauling 40 tons
of oil along our congested highways competes with a coastal oil tanker carrying 4,000
tons of oil by sea. Ships now travel at speeds that trucks can hardly match on congested
urban roads and at a fraction of the cost. No wonder the oceans are the highways of eco-
nomic development, an aspect of the business which hardly changes with the centuries.
Many practical aspects of the business have not changed either. For example the bill of
lading from AD 236 in Box 1.1 shows that Roman shipowners worried just as much about
demurrage as shipowners do today. But new generations of shipowners also face new
challenges, and shipping companies that do not adapt, however big or prestigious they
may be, soon discover how ruthless the shipping market is in forcing the pace of change.

History of maritime development – the Westline

So in this chapter we are not
just concerned with history.
Winston Churchill said ‘the
further backward I look the
further forward I can see’,8

and if he was right, the ship-
ping industry is in a unique
position to learn from its past
about the economics of the
maritime business. The evo-
lution of sea transport is a
well-travelled road which we
can even plot on a map. Over
5,000 years, whether by
chance or some deeply hidden
economic force, the commer-
cial centre of maritime trade
has moved west along the
line shown by the arrows in
Figure 1.1. This ‘Westline’
started in Mesopotamia in
3000 BC, and progressed 
to Tyre in the eastern
Mediterranean then to Rhodes,
the Greek mainland and
Rome. A thousand years ago
Venice (and soon after Genoa)
became the crossroads for

BOX 1.1 A BILL OF LADING, AD 236

This bill of lading is given by Aurelius Heracles, son
of Dioscorus of Antaeopolis, master of his own ship
of 250 artabae burden, without any figurehead, to
Aurelius Arius, son of Heraclides, senator of Arsinoe,
capital of Fayum, for the carriage of 250 artabae of
vegetable seed, to be conveyed from the haven 
of the Grove to the capital of Arisonoe in the haven
of Oxyrhynchus, the freightage agreed on being 
100 clean silver drachmae, whereof he has
received 40 drachmae, the remaining 60 drachmae
he is to receive when he lands the cargo; which
cargo he shall land safe and undamaged by any
nautical mishap; and he shall take for the journey
two days, from the 25th, and likewise he shall
remain at Oxyrhynchus four days; and if he be
delayed after that time he, the master, shall receive
16 drachmae per day for himself; and he the
master shall provide a sufficient number of sailors
and all the tackle of the ship; and he shall receive
likewise for a libation at Oxyrhynchus one ceramion
of wine. This bill of lading is valid, in the third year of
Emperor Caesar Gaius Julius Verus Maximus the
Pious, the fortunate, the 22nd of Phaophi (Oct. 19th).
Source: The British Museum, London
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trade between the Mediterranean and the emerging north-western European centres of
Cologne, Bruges, Antwerp and Amsterdam. Meanwhile the Hanseatic towns were open-
ing up trading links with the Baltic and Russia. The two streams merged in Amsterdam
in the seventeenth century and London in the eighteenth. By the nineteenth century
steamships carried the Westline across the Atlantic, and North America became a lead-
ing centre of sea trade. Finally, in the twentieth century commerce took another giant
step west across the Pacific as Japan, South Korea, China and India picked up the baton
of growth.

This evolution of maritime trade was led successively by Babylon, Tyre, Corinth,
Rhodes, Athens, Rome, Venice, Antwerp, Amsterdam, London, New York, Tokyo, Hong
Kong, Singapore and Shanghai. At each step along the Westline there was an economic
struggle between adjacent shipping super-centres as the old centre gave way to the new
challenger, leaving a trail like the wake of a ship that has circumnavigated the world.
The maritime tradition, political alignments, ports, and even the economic wealth of the
different regions are the product of centuries of this economic evolution in which 
merchant shipping has played a major part.

In this chapter we will try to understand why Europe triggered the expansion 
rather than China, India or Japan, which were also major civilizations during this
period. Fernand Braudel, the French trade historian, distinguished the world economy
from a world economy which ‘only concerns a fragment of the world, an economically
autonomous section of the planet able to provide for most of its own needs, a section to
which its internal links and exchanges give a certain organic unity’.9 From this perspective

Figure 1.1
The Westline: 5,000 years of maritime trading centres
Source: Stopford (1988)
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shipping’s achievement, along with the airlines and telecommunications, was to link
Braudel’s fragmented worlds into the single global economy we have today.

The discussion in the remainder of this chapter is divided into four sections. The first
era, stretching from 3000 BC to AD 1450, is concerned with the early history of shipping,
and the development of trade in the Mediterranean and north-western Europe. This
takes us up to the middle of the fifteenth century when Europe remained completely
isolated from the rest of the world, except for the trickle of trade along the Silk and
Spice routes to the east. In the second period we start with the voyages of discovery and
see how the shipping industry developed after the new trading routes between the
Atlantic, the Pacific and the Indian Ocean were discovered. Global trade was pioneered
first by Portugal, then the Netherlands and finally England. Meanwhile North America
was growing into a substantial economy, turning the North Atlantic into a superhighway
between the industrial centres of East Coast North America and north-western Europe.
The third era, from 1800 to 1950, is dominated by steamships and global communica-
tions which together transformed the transport system serving the North Atlantic
economies and their colonies. A highly flexible transport system based on liners and
tramps was introduced and productivity increased enormously. Finally, during 
the second half of the twentieth century liners and tramps were replaced by new trans-
port systems making use of mechanization technology – containerization, bulk and 
specialized shipping.

1.2 THE ORIGINS OF SEA TRADE, 3000 BC TO AD 1450

The beginning – the Arabian Gulf

The first sea trade network we know of was developed 5,000 years ago between
Mesopotamia (the land between the Tigris and Euphrates rivers), Bahrain and the Indus
River in western India (Figure 1.2). The Mesopotamians exchanged their oil and dates
for copper and possibly
ivory from the Indus.10

Each river system proba-
bly had a population of
about three quarters of a
million, more than ten
times as great as the popu-
lation density in northern
Europe at that time.11

These communities were
linked by land, but shel-
tered coastal sea routes
provided an easy environ-
ment for maritime trade to
develop. Bahrain, a barren

Figure 1.2
Early sea trade, 2000 BC
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island in the Arabian Gulf, played a part in this trade, but it was Babylon which grew
into the first ‘super-city’, reaching a peak in the eighteenth century BC under
Hammurabi, the sixth Amorite king. By this time the Mesopotamians had a well-
developed maritime code which formed part of the 3600-line cuneiform inscription, the
legal Code of Hammurabi, discovered on a diorite column at Susa, the modern Dizful
in Iran.12 The Code required ships to be hired at a fixed tariff, depending on the cargo
capacity of the vessel. Shipbuilding prices were related pro rata to size and the builder
provided a one-year guarantee of seaworthiness. Freight was to be paid in advance and
the travelling agent had to account for all sums spent. All of this sounds very familiar
to modern shipowners, though there was obviously not much room for market ‘booms’
under this command regime of maritime law! About this time seagoing ships were start-
ing to appear in the eastern Mediterranean where the Egyptians were active traders with
the Lebanon.

Opening Mediterranean trade

Tyre in the Lebanon, located at the crossroads between the East and the West, was the next
maritime ‘super-city’. Although founded in 2700 BC, Tyre did not become a significant sea
power until after the decline of Egypt 1700 years later.13 Like the Greeks and Norwegians
who followed in their steps, the poor, arid hinterland of this island encouraged its inhabi-
tants to become seafarers.14 Their trading world stretched from Memphis in Egypt through
to Babylon on the Euphrates, about 55 miles south of Baghdad. Tyre, which lay at the
crossroads of this axis, grew rich and powerful from maritime trade. The Phoenicians were

shipbuilders and cross-
traders (carriers of other
people’s merchandise) with
a trade portfolio that
included agricultural pro-
duce, metals and manufac-
tures. By the tenth century
BC they controlled the
Mediterranean trade routes
(Figure 1.3), using ships
built from cedar planks,
usually with a crew of four.
Agricultural trades included
honey from Crete, wool
from Anatolia, plus timber,
wine and oil. These were
traded for manufactures
such as Egyptian linen,
gold and ivory, Anatolian
wool, Cypriot copper and
Arabian resins.15

Figure 1.3
Phoenician trade, 1000 BC
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This traffic grew steadily in the first millennium BC, and as local resources were
depleted they travelled further for trading goods. After the discovery of Spain and the
settlement of Sades (Cadiz) around 1000 BC, the Iberian peninsula became a major
source of metal for the economies of the eastern Mediterranean, consolidating Tyre’s 
commercial domination in the Orient. On land, the domestication of camels made it
possible to establish trade routes between the Mediterranean and the Arabian Gulf and
Red Sea, linking with the sea trade between the Ganges and the Persian Gulf. In about
500 BC King Darius of Persia, keen to encourage trade, ordered the first Suez Canal to
be dug so that his ships could sail direct from the Nile to Persia. Finally, the city of Tyre
was captured by Alexander the Great after a long siege and the Phoenician mastery of
the Mediterranean came to an end.

The rise of Greek shipping

By 375 BC the Mediterranean was much busier and was ringed by major towns:
Carthage in North Africa, Syracuse in Sicily, Corinth and Athens in Greece, and
Memphis in Egypt (Figure 1.4). As the Phoenician merchants declined, the more cen-
trally placed Greeks with
their market economy took
their place as the leading
maritime traders. As Athens
expanded, the city imported
grain to feed its popu-
lation, one of the earliest
bulk trades.16 Two hundred
years later the eastern
Mediterranean had become
an active trading area domi-
nated by the four principal
towns of Athens, Rhodes,
Antioch and Alexandria.
The latter two grew particu-
larly strong, thanks to their
trading links to the East
through the Red Sea and the
Arabian Gulf.

The Greeks traded their
wine, oil and manufac-
tures (mostly pottery) for
Carthaginian and Etruscan metals and the traditional products of Egypt and the East.
Initially Corinth was the leading town, benefiting from its position on the Isthmus, but
subsequently Athens became more prominent thanks to the discovery of silver in nearby
Laurion (c.550 BC). This paid for the navy which triumphed at Salamis, liberating the
Ionians and guaranteeing safe passage to grain ships from the Black Sea on which the

Figure 1.4
Mediterranean trade, 300 BC
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enlarged city came to depend.17 Grain and fish were shipped in from the Black Sea
where, by 500 BC, Greece had founded more than 100 colonies. Carthage held most of
the western Mediterranean, including the coast of North Africa, southern Spain, Corsica
and western Sicily. However, this was not a developed area with less trade than the 
eastern Mediterranean.

Mediterranean trade during the Roman Empire

As Greece declined and Rome grew in economic and political importance, the centre of
trade moved to Italy, and the Roman Empire built up a widespread trade network. Rome
imported minerals from Spain, and more than 30 million bushels of grain a year from
the grain lands of northern Africa, Sicily and Egypt.18 To carry this trade a fleet of 
special grain ships was built. Manufactures were traded from the eastern Mediterranean
and over the next 200 years the Roman Empire controlled the coasts of the
Mediterranean and Black Sea, as well as southern Britain. Under the Pax Romana,
Mediterranean trade expanded, though there were more towns and trade routes in 
the East than the West. The towns of the East imported minerals from the ‘developing’
countries of Spain and Britain, corn from North Africa, Egypt and the Black Sea, and
manufactures from the still thriving commercial centres of the Lebanon and Egypt,
where the eastern trade routes entered the Mediterranean. An insight into the mature
commercial system employed is provided by the bill of lading from AD 236 for a cargo
of seed carried up the Nile by a Roman boat (Box 1.1).

The Byzantine Empire

Towards the end of the fourth century AD the ‘Westline’ took a step backwards. In 
about AD 390 the failing Roman Empire, under attack from all sides, was split for
administrative purposes into the Western Roman Empire and the Eastern Roman
Empire. In modern-day jargon the Eastern Roman Empire contained the economically
‘developed’ world, while the Western Roman Empire, consisted mainly of ‘underdevel-
oped’ territories. The Eastern Roman Empire, with its new capital of Constantinople,
grew into the Byzantine Empire, but by AD 490 the Western Roman Empire had frag-
mented into kingdoms controlled by the Vandals, Visigoths, Slavs, Franks, Saxons and
others. Ships could no longer trade safely in the western Mediterranean, and sea trade
in the West declined as Europe entered the Dark Ages. For three centuries its economy
stagnated.19

Over the next 200 years the more stable Eastern Roman Empire, with its capital in
Constantinople on the Black Sea, controlled an empire stretching from Sicily in the
West to Greece and Turkey in the East. In about AD 650 its administration was over-
hauled, and because of growing Greek influence on its language and character it is 
subsequently referred to as the Byzantine Empire.20 Gradually, by AD 700 the Arab
Caliphate controlled the southern and eastern shores of the Mediterranean, and since
their trade was principally by land, passage through the Mediterranean became safer.
Mediterranean trade was re-established. Sea trade centred on Constantinople, which
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imported corn from the Black Sea and Sicily as well as commodities such as copper and
timber, with shipping routes to Rome and Venice and the Black Sea, whilst the Eastern
trade by land followed the Silk and Spice routes, both through Baghdad – a clear
demonstration of how much shipping and trade depend on political stability.

Venice and the Hanseatic League, AD 1000–1400

By AD 1000 the economy of North Europe had begun to grow again, based particularly
on the expansion of the wool industry in England and the textile industry in Flanders.
As towns grew and prospered in NW Europe, trade with the Baltic and the Mediterranean
grew rapidly, leading to the emergence of two important maritime centres, Venice and
Genoa in the Mediterranean and the Hanseatic League in the Baltic.

Cargoes from the East arrived in the Mediterranean by the three routes marked on
Figure 1.5. The southern route (S) was via the Red Sea and Cairo; the middle route (M)
through the Arabian Gulf,
Baghdad and Aleppo;
whilst the northern route
(N) was through the Black
Sea and Constantinople.
The cargoes were then
shipped to Venice or
Genoa, carried over the
Alps and barged down the
Rhine to northern Europe.
The commodities shipped
west included silk, spices
and high-quality textiles
from northern  Italy which
had become a prosperous
processing centre. The
trade in the other direction
included wool, metals and
timber products.

In the Mediterranean,
Venice emerged as the
major maritime entrepôt
and super-city, with Genoa
as its main rival. Venice
was helped initially by its political independence, its island sites and the commercial links
with the Byzantine Empire which was by then in economic decline, with little interest in
sea trade. State legislation, which enforced low interest rates for agricultural reasons, dis-
couraged the Byzantine merchants from entering the business and the Byzantine seafarers
could not compete with the low-cost Venetians, even on internal routes. So gradually the
Venetian network replaced the native Byzantine one.21 By accepting Byzantine suzerainty

Figure 1.5
North-west Europe opens up, 1480
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Venice was able to control the East–West trade. In return for their shipping services they
procured preferential tax rates, and in 1081 they won the right to trade anywhere within
the Byzantine Empire, without restriction or taxation of any kind. This was an early exam-
ple of outsourcing sea transport to an independent flag. We will come across many other
examples, especially in the twentieth century.

But by the beginning of the thirteenth century the epicentre of maritime trade started
to move west. The weakened Byzantine Empire had lost control of Anatolia to the
Seljuk Turks, and by 1200 Venice’s privileged position with the Byzantine Empire was
fading. But this was its peak as a maritime power22 and as the economy of NW Europe
grew, Venice and Genoa’s commercial position gradually declined. The sacking of
Constantinople by the Ottoman’s in 1453 blocked the busy northern trade routes
through the Black Sea, increasing the risks and diminishing the returns of the East–West
trade. Meanwhile Bruges in Belgium was emerging as Venice’s successor. It had an
excellent position on the River Zwin estuary, and its monopoly in the English wool trade
was strengthened when the direct sea route with the Mediterranean was opened. After
the first Genoese ships put in at Bruges in 1227, trade gradually bypassed Venice and
the arrival of sailors, ships and merchants from the Mediterranean brought an influx of
goods and capital along with commercial and financial expertise. Bruges became the
new maritime entrepôt, with a huge trading network covering the Mediterranean,
Portugal, France, England, Rhineland and the Hansa ports. Its population grew rapidly
from 35,000 inhabitants in 1340 to 100,000 in 1500.23

The other strand was NW Europe’s need for raw materials to support its economic
growth. Russia and the Baltic states were the primary source, exporting fish, wool,
timber, corn and tallow, which was replacing vegetable oil in lamps. As this trade grew,
Hamburg and Lübeck, which were at the crossroads between the NW Atlantic and the
Baltic, grew prosperous and organized themselves into the Hanseatic League.

1.3 THE GLOBAL ECONOMY IN THE FIFTEENTH CENTURY

By the fifteenth century there were four developed areas of the world: China, with a pop-
ulation of 120 million; Japan, with 15 million; India, with a population of 110 million;
and Europe, with a population of about 75 million. But the only links between them
were the tenuous silk and spice routes through Constantinople and Tabriz to China, and
the spice route through Cairo and the Red Sea from India.

In terms of wealth and economic development, the Chinese Empire had no rival,
with a bureaucracy of indestructible traditions and a history going back 3,000 years.24

China’s seagoing expertise was also in some areas significantly ahead of Europe’s.
In 1403 the Ming Emperor Zhu Di ordered the construction of an imperial fleet,
under the command of Admiral Zheng He. This fleet undertook seven voyages
between 1405 and 1433, with over 300 ships and 27,000 men (the need to supply the
ships so quickly which must have triggered quite a shipbuilding boom). Contemporary
Ming texts suggest that the treasure ships were over 400 feet long with a beam 
of 150 feet, four times the size of European ocean-going ships, which were typically
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100 feet long with 300 tons capacity, but there are doubts about whether such 
large wooden hulls could have been built.25 However, the Chinese vessels were 
certainly technically advanced, with multiple masts, a technique only just developed
by the Portuguese, and up to 13 watertight compartments. In sail technology, the
Europeans still relied on square sail rigs on their ocean vessels, whilst the Chinese
had been using fore-and-aft lugsails in ocean-going ships since the ninth century,
giving them a great advantage when sailing upwind. During the seven voyages the
great fleet visited Malaysia, the Indian subcontinent, the Arabian Gulf, and
Mogadishu in East Africa, travelling about 35,000 miles. There is also some 
evidence that on one of the voyages the fleet sailed into the South Atlantic and
mapped the Cape of Good Hope.26

Although by the fifteenth century Chinese mariners were ahead of Europe in some
areas of ocean-going ship technology and had the ships and navigational skills to
explore and trade with the world, they chose not to do so. In 1433 the expeditions were
halted, the ships destroyed and laws passed banning further construction of ocean-going 
ships, leaving the way open for European seafarers to develop the global sea transport
system we have today. What followed was a major shift in global trade as the nations 
of NW Europe, whose route to the East was now blocked by the Ottoman Empire, 
discovered the sea route round the Cape and used their naval superiority to create and
control global trade routes.

1.4 OPENING UP GLOBAL TRADE AND COMMERCE, 1450–1833

Europe discovers the sea route to Asia

In just a few years in the late fifteenth century, Europe laid the foundation for a global
sea trade network which would dominate shipping for the next 500 years. It is hard to
imagine the impact which the voyages of discovery (Figure 1.6) must have had, penetrating
the Atlantic Ocean and turning sea trade into a global business.27 The goal was economic:
to find a sea route to Asia, the source of the precious spices and silk traded along the
spice and silk routes from the east. Marco Polo’s ‘Description of the World’ published
in 1298 had publicized the East as an economically attractive destination. He reported
that the ‘spice islands’ consisted of 

7,488 islands, most of them inhabited. And I assure you that in all these islands
there is no tree that does not give off a powerful and agreeable fragrance and
serves some useful purpose. There are, in addition, many precious spices of 
various sorts. The islands produce pepper as white as snow and in great abundance,
besides black pepper. Marvellous indeed is the value of the gold and other rarities
found in these islands.28

No wonder the fabulous ‘Spice Islands’ gripped the imagination of the European kings
and adventurers.
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The problem was getting there. The overland trade was increasingly difficult, and 
a map drawn by Ptolemy in the second century AD showed the Indian Ocean as 
being landlocked. However, information gleaned from Moorish traders who had 
crossed the Sahara hinted that this might not be the case. It was difficult to find out
because the South Atlantic was a challenging barrier for sailing ships. Currents and
winds opposed ships sailing south,29 and there were few landfalls on the African 
coast between Guinea and the Cape. But by the fifteenth century the European 
explorers had some technical advantages, including the compass, and the astrolabe 
had been developed in 1480.30 This navigational instrument allowed sailors to calculate
their latitude by measuring the angle between the horizon and the Sun or the pole 
star, and looking up the latitude for that angle in sea tables. With it explorers could 
accumulate knowledge about the position of land masses they visited and gradually 
they built up the knowledge about the Atlantic they needed to make the journey to 
the east.

The Portuguese expeditions

At first progress was slow. In the early 1400s Henry ‘the Navigator’, King of Portugal,
a small barren land with a lengthy coastline on the southern tip of Atlantic Europe,

Figure 1.6
The European voyages of discovery 1492–98
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became obsessed with finding a way around Africa.31 His first success came in 1419
when an expedition was blown off course and discovered Madeira. Discovery of 
the Azores, the Canaries and the Cape Verde Islands soon followed,32 providing the 
fifteenth-century explorers with a base for their voyages into the Atlantic. Another big
step was taken in 1487 when the Portuguese explorer Bartholomew Diaz successfully
sailed down the coast of Africa and rounded the Cape of Good Hope. However, the
storms were so severe (he christened it the ‘Cape of Storms’, but the King of Portugal
renamed it the ‘Cape of Good Hope’) that after making landfall just beyond the Cape
his exhausted crew persuaded him to turn back, which they did, mapping the African
coast as they went.

The economics of discovery

Meanwhile Christopher Columbus, a Geonese trader, seafarer and mapmaker, was 
planning an expedition to reach the Spice Islands by a different route. From ancient
writings,33 his own travels in the North Atlantic and intelligence from the seafaring
community – including reports that trees and canes were washed up in Madeira by 
westerly gales34 – he concluded that Asia could be reached by sailing west. Using the
tables in Imago Mundi35 he calculated that Cipangu, one of the wealthy Spice Islands
described by Marco Polo, lay 2400 miles across the Atlantic.36

Raising funds for such a speculative scheme proved difficult. In 1480 he appealed to
the Portuguese crown but the junto appointed to look into his scheme rejected it.
However, they secretly instructed a vessel to test the theory by sailing west from Cape
Verde. It was not a success and after a few days the mariners, terrified by the rough
weather and the vastness of the ocean, turned back. When he heard of this duplicity
Columbus left Portugal37 and, after trying Venice, in 1485 he arrived in Spain penniless
and got an audience with Ferdinand and Isabella.

After six years of procrastination Columbus’s project was again rejected by the
Spanish crown’s advisory committee in January 1492. Then an influential courtier
named Luis de Santangel took up his case. Spain had just occupied Granada, and the
young nobles who had fought were expecting to be rewarded with land. Since there 
was not enough land in Spain, Santangel’s idea was to look west as Columbus 
suggested. The agreement signed on 17 April 1492 appointed Columbus admiral,
viceroy, governor and judge of all islands and mainlands he discovered and awarded him
10% of any treasure and spices he obtained. A royal decree was issued requiring
Andalusian shipowners to provide three vessels ready for sea, and two shipping 
families, the Pinzons and the Ninos, finally invested in the modest expedition. Two 
caravels and a larger vessel set sail for the Canaries where they spent six weeks fitting
out, finally setting sail for the great island of Cipangu on 6 September 1492. The NE
Trades carried them across the Atlantic and at 2 a.m. on 12 October they sighted land
(Figure 1.6). In reality the landfall was Watling Island (now San Salvador) in the
Bahamas, but it was 20 years before anyone knew for sure that it was not the Indies.38

Anyway there were no spices or fabulous cities, so from a trade perspective it was a
false start.
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The Portuguese trade network

Columbus’s discovery shocked the Portuguese who had been trying to reach Asia 
for nearly a century, as the Spanish appeared to have found it at their first attempt. They
redoubled their efforts and on 3 August 1497 Vasco da Gama set off from Lisbon 
with a fleet of four ships, 170 men, three months’ supplies, the maps of Africa prepared
by Diaz and a new navigational strategy. After calling at Cape Verde, instead of 
coast-hopping as Diaz had done and beating against the SE Trades, he swung south-west
into the Atlantic for 10 weeks, sailing until he reached the latitude of the Cape of Good
Hope, and then turned east (see Figure 1.6). It worked brilliantly, and three months 
after setting sail he made landfall 1∞ north of the Cape! A great victory for the 
astrolabe. Rounding the Cape, he landed at Mombasa where he was not well received,
so he sailed up the coast to Malindi where he got a better reception and found a pilot.
Twenty-seven days later, in May 1497, he arrived at Calicut in India, 9 months after
leaving Lisbon.

Although the voyage was a success, the trade was not. After a lavish welcome by the
Zamorin of Calicut, things went downhill fast. Diaz’s modest gifts were ridiculed by 
the wealthy Calicut merchants, who had no intention of sharing their business 
with impoverished adventurers. Da Gama scraped together a cargo by selling his trade
goods at a fraction of their cost in Portugal and bought cloves, cinnamon and a 
few handfuls of precious stones.39 Discouraged, they careened their ships in Goa 
and headed back. The return voyage took a year and they limped back to Portugal in
August 1499 with only 54 of the 170 who had set out with the expedition. But the 
welcome was tumultuous. The trade route was established and although the cargo was
sparse, da Gama brought an invaluable piece of commercial information. The hundred-
weight of pepper sold in Venice for 80 ducats could be purchased in Calicut for 
3 ducats! All that was needed was to eliminate the Muslim grip on the trade and build
a new commercial empire.

The Portuguese set about doing this. Six months later an expedition of 13 ships and
1300 men was despatched under Pedro Alvares Cabral to set up a depot, so that spices
could be purchased and stored, ready to load when ships arrived. This time they reached
Calicut in just 6 months and their lavish gifts impressed the Zamorin, who signed a
trade treaty. However, after only two ships had been loaded the resentful Moslem traders
rioted and stormed the depot, killing most of the staff. Cabral retaliated by bombarding
Calicut, setting fire to part of the city, then moved on to Cochin where he set up 
a new trading post and depot, with a garrison, before returning to Portugal. Although he
had lost half his ships and men, the voyage was tremendously profitable and the basis
of the Portuguese trading empire had been laid. Over the next decade the Portuguese
established strongholds on the East African coast and in 1510 seized the town of Goa
which grew into a thriving community of 450 settlers. A year later they took Malacca,
now in Malaysia, a vital spice emporium, and Hormuz on the doorstep of the Persian
Gulf. The trickle of trade between East and West turned into a torrent, as cargo ships,
each carrying a few hundred tons of cargo, plied the new trade route around the 
Cape of Good Hope.
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New directions in European trade

In less than a decade Europe had established sea routes to every part of the globe and
set about turning these discoveries to its advantage. Most trade in medieval Europe 
was in local goods, and trading opportunities were limited by the rather similar climate
and technology of these countries. The voyages of discovery opened new markets 
for European manufactured goods and new sources of raw materials such as wool,
dyestuffs, sugar, cotton, tea, coffee and of course the much sought-after spices. Over the
next century the European explorers, with their improving navigational techniques and
superior weapons, set about developing these trades.40 The Cape route to the Spice
Islands had an immediate commercial impact, but the Americas, which were more
easily reached from Europe by exploiting the Trade winds, added a completely new
dimension to the trade revolution that was taking place. These were sparsely populated
territories, rich in raw materials, and provided an endless source of trade goods, a
market for European manufactures, and near-perfect conditions for economic develop-
ment. Over the next 200 years the trading triangle shown in Figure 1.7 developed in the
North Atlantic. Manufactures were shipped from Europe to West Africa and slaves to
the West Indies, the ships returning with sugar, rum, tobacco and cotton.

Figure 1.7
Sea trade in the eighteenth century
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Trading in this enlarged world economy made NW Europe rich, and the new wealth
soon produced a flourishing financial system with joint stock companies, bourses (stock
exchanges), central banks and insurance markets. It also transformed the shipping busi-
ness. Transport was still expensive (coal in London cost five times as much as it did at
the pit head in Newcastle), and shipping was mainly an archaic business ‘where the men
who built the boats themselves loaded goods on board and put to sea with them, thus
handling all the tasks and functions occasioned by maritime trade’.41 Much more was
needed to develop the new world economy. Deep-sea trade needed bigger ships, capital
to finance the long voyages, and specialization.

The rise of Antwerp

Although Portugal developed the important eastern trade, and Spain the Americas, the
next maritime capital was not Lisbon or Seville, but Antwerp on the River Scheldt.
Situated at the heart of the new overseas trading network and benefiting from an inland
trade network built up during the Hapsburg occupation of the Low Countries, it became
the most important market place for the rapidly developing global trade. In the late 
fifteenth century Antwerp had started to take over the distribution of Venetian cargoes
from Bruges, whose harbour was silting up, and in 1501 the first Portuguese ship laden
with Indian pepper, nutmeg, cinnamon and cloves berthed in Antwerp. It was a logical
step for the Portuguese who were carrying the huge cost of sending ships to the Indies,
and preferred to leave the wholesale distribution to the established Antwerp merchants
who already handled the Venetian trade. Other trades followed. English merchants
traded English cloth and wool; the southern German bankers (Fuggers, Welsers) traded
cloth, spices and metals with Germany and Italy, while Spanish merchants from Cadiz
brought cargoes of wool, wine and silver, with backhaul cargoes of cloth, iron, coal and
glass. By 1520 Antwerp had become the market place for trade with the Mediterranean
and the East.42

Antwerp also grew into a financial centre. The money market which it created
between 1521 and 1535 played a major part in financing the Spanish development of
the Americas. Merchants became expert at such capitalist techniques as double-entry
bookkeeping, joint-stock companies, bills of exchange, and stock markets.43 The effi-
ciency of this new society was apparent in its most essential aspect – shipping. In 1567
Luigi Guicciardini counted 500 vessels moored before the roadstead in Antwerp and
was impressed by the mighty crane on the wharf.44

However, Antwerp’s dominant position as the leading maritime centre was short-lived.
In 1585 the city was sacked by Spanish troops and the Scheldt was blocked by the
Dutch. Many of the merchants fled to Amsterdam, which rapidly took over as the 
maritime capital.

Amsterdam and the Dutch trade

Amsterdam’s advantage was both geographical and economic. Its location as a maritime
centre was excellent, with the Zuider Zee providing superb protected access for big
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ships, though it was difficult to navigate. It also had the support of the whole Dutch
seaboard open to maritime trade, and between 1585 and 1620 took over from Genoa 
in the South and Antwerp in the North as the centre of a network of sea trade 
stretching from the Baltic to India. By 1701 a French guide reported 8,000 ships in
Amsterdam harbour ‘whose masts and rigging were so dense that it seems the sun 
could hardly penetrate it’,45 and the Amsterdam Gazette reported dozens of boats 
leaving and arriving every day. The Dutch fleet was estimated in 1669 to consist of 
6,000 ships, of roughly 600,000 tons, the equivalent of all the other European fleets 
put together.46

However, the commercial advantages of the Dutch entrepreneurs should not be 
overlooked. As the Dutch became the entrepreneurs, merchants, bankers and ‘cross-
traders’ of the newly emerging global trade there was much talk of the ‘Dutch miracle’.
This small, bare country had a population of about 1 million in 1500, half living in
towns, far more than elsewhere in Europe, and they were ‘so given to seafaring that one
might think water rather than land their element’.47 Dutch shipping’s success owed
much to their low costs, at least a third less than anyone else. To carry the growing bulk
trade the Dutch developed an ocean-going merchantman, the fluyt or ‘flyboat’. These
vessels had 20% more cargo capacity and needed only seven or eight crew on a 200-ton
vessel, compared with 10 or 12 on an equivalent French boat. The Dutch also had a very
competitive shipbuilding industry48 and a thriving sale and purchase market for second-
hand ships.49 With the cheap freight rates provided by the flyboat, the Dutch expanded
in the bulk trades in corn, timber, salt and sugar. One great success was the Baltic grain
trade, which increased rapidly as the growing population of NW Europe created a
demand for imports.

By 1560 the Dutch had three-quarters of the Baltic bulk trade,50 trading grain, forest
products, pitch, and tar. Amsterdam became ‘the corn bin of Europe’. Next they opened
trade with the Iberian peninsula, trading wheat, rye and naval stores for salt, oil, wine
and silver. Amsterdam’s position as a financial centre developed with the opening of the
Bourse (stock exchange), and with their lower costs they were able to squeeze out the
northern Italian merchants, whose strategic position was already weakened.51 Venetian
ships had stopped sailing to the Netherlands, and 50 years later the Mediterranean to
North Europe trade was being serviced by English and Dutch vessels, with half the
Venetian fleet being built in Dutch shipyards.

However their greatest success was in the East where, after a slow start, they 
established a dominant position. Initially the Dutch merchants made little headway
against Portuguese, English and Asian merchants. They needed large ships for the long
voyages, fortified trading posts and military strength to deal with local opposition from
natives and other traders. Individuals could not capitalize ventures on this scale, and
their solution was to set up a company to provide capital and manage the trade. The
Dutch East India Company was founded in 1602 with capital of 6,500,000 florins raised
from the public. Its charter permitted it to trade ‘westward into the Pacific from the
Straits of Magellan to the Cape of Good Hope’ with total administrative and judicial
authority.52 This strategy was very successful and the company rapidly grew in influence,
obtaining a monopoly in the trade with Malaysia, Japan and China.
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By 1750 Amsterdam’s position as an entrepôt was waning as more trade went direct
and the industrial revolution moved the hub of maritime trade to Britain. The steam
engine made it possible to use coal to power machinery and as machines replaced people
in manufacturing, the output of goods increased. The most immediate application was in
that staple of international trade, textiles. Over the next 50 years, British manufacturers
automated all the most skilled and time-consuming aspects of textile manufacture, 
radically reducing the cost of cotton cloth. After Hargreaves invented the ‘spinning
jenny’, a machine for manufacturing cotton thread, the price of cotton yarn fell from 
38 shillings per pound in 1786 to under 10 shillings per pound in 1800. Arkwright’s water
frame (1769), Crompton’s ‘mule’ (1779) and Cartwright’s power loom extended the
automation to cloth manufacture. By 1815 exports of cotton textiles from Britain
accounted for 40% of the value of British domestic exports.53 New raw materials were
introduced. The two most important were coal, which freed iron makers from the depend-
ence on forests for charcoal, and cotton, which opened up a new market for clothing.

Sea trade in the eighteenth century

Sea trade, dominated by textiles, woollen cloth, timber, wine and groceries, grew rapidly
and British foreign trade (net imports and domestic exports) grew from £10 million in
1700 to £60 million in 1800.54 As the century progressed the character of imports
changed. Semi-tropical foodstuffs and raw materials from the Americas appeared and
after 1660 London, with its growing exports of manufactures and range of financial and
shipping services, gradually moved into a leading position.55 The long-haul Asian trade
was still controlled by the English and Dutch East India Company monopolies, but the
Atlantic trade was served by small traders operating in the Baltic, the Mediterranean,
the West Indies, East Coast North America, and sometimes West Africa and Brazil. An
idea of the size of these trades and the number of ships in them is given by the statistics
of ships entering and cleared for foreign trade in Great Britain in 1792 (Table 1.1).

The trade with the Baltic, Germany, Poland, Russia and Scandinavia was one of the
biggest. In 1792, 2700 ships entered Britain carrying shipbuilding materials, hemp,
tallow, iron, potash and grain. Much of this trade was carried in Danish and Swedish
vessels. If the ships performed three voyages a year, which seems likely given that little
winter trade was possible in these northerly waters, a thousand ships would have been
needed to service this trade. An equally important trade for merchants was the West
Indies. Colonial produce, including sugar, rum, molasses, coffee, cocoa, cotton and
dyes, was shipped home, whilst some vessels performed a triangular voyage, sailing to 
the Guinea Coast to pick up slaves for transport to the West Indies. In 1792 between 
700 and 900 ships were employed in the trade.56 London, Liverpool and Bristol were 
the chief ports in the West Indies trade. Trade with the United States employed about
250 British vessels, with an average size of around 200 tons, carrying outward 
cargoes of British manufacturers and re-exports of Indian and foreign products and
returning with tobacco, rice, cotton, corn, timber and naval stores. There was also an
active trade with British North America and Newfoundland to supply the needs of the
fishermen in Hudson’s Bay.
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Shorter-haul trades with Spain, Portugal, Madeira and the Canaries provided employ-
ment for around 500 or 600 small vessels carrying wine, oil, fruit, cork, salts, and fine
wool from Spain. There was also a long-distance trade to Greenland and the South Sea
whale fisheries. Whaling was an extremely profitable industry with about 150 ships
sailing annually for the whaling grounds from English and Scottish ports. Finally, there
was the coasting trade. A fleet of small vessels of about 200 tons plied the east coast
between the Scottish ports and Newcastle, Hull, Yarmouth and London carrying coal,
stone, slate, clay, beer and grain. These were the ships that Adam Smith used to illus-
trate the efficiency of sea transport in The Wealth of Nations. Coal was by far the most
important cargo, by the late eighteenth century employing around 500 vessels, of
around 200 tons, making eight or nine round voyages a year.

Finally, there was the passenger trade. In addition to cargo, many of the merchant
ships in the Atlantic carried a few passengers for a price agreed with the master. Most
passengers, however, travelled by the Post Office packets, fast-sailing vessels of about
200 tons which carried the mail weekly to Spain, Portugal and the West Indies and at
longer intervals to Halifax, New York, Brazil, Surinam and the Mediterranean. In 1808
there were 39 Falmouth packets, carrying 2,000–3,000 passengers a year. As the fare 
from Falmouth to Gibraltar was 35 guineas (£36.75), the command of a packet was 
a profitable job.

The rise of the independent shipowner

In the late eighteenth century the Atlantic trade was still mainly controlled by merchants
and private partnerships. A syndicate would build or charter a ship, provide it with a

Table 1.1 British ships entered and cleared in foreign trade, 1792

Number of ships

Entered Cleared Total % Average Tonnage

Baltic tradesa 2,746 1,367 4,113 27% 186
Holland and Flanders 1,603 1,734 3,337 22% 117
France 1,413 1,317 2,730 18% 126
Spain, Portugal 975 615 1,590 10% 126
Mediterranean 176 263 439 3% 184
Africa 77 250 327 2% 202
Asia 28 36 64 0% 707
British North America 219 383 602 4% 147
USA 202 223 425 3% 221
West Indies 705 603 1,308 9% 233
Whale Fisheries 160 135 295 2% 270

Total 8,304 6,926 15,230 2,519

a Russia, Scandinavia, Baltic, Germany

Source: Fayle (1933, p. 223)
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cargo, and take their profit from trade or by carrying freight for hire. A ‘supercargo’ gen-
erally travelled with the ship to handle the business affairs, though this was sometimes
left to the master, if he was qualified. The supercargo bought and sold cargoes and
could, for example, order the vessel to a second port of discharge, or to sail in ballast to
a port where a cargo might be available. As trade increased, this speculative approach
gradually gave way to a more structured system, with some companies specializing in
the trade of specific areas like the Baltic or the West Indies and others in the ownership
and operating of ships, so the roles of trader and shipowner gradually grew apart.

Some voyages undertaken by Captain Nathaniel Uring in the early eighteenth century
illustrate how the trading system worked in practice.57 In 1698 he loaded groceries in
Ireland and sailed to Barbados where he sold them and purchased rum, sugar and
molasses for the Newfoundland fishermen, from whom he intended to purchase a cargo
of fish for Portugal. However, when he reached Newfoundland, the market was over-
stocked with colonial products and fish prices were so high that he sailed back to
Virginia where he sold his cargo and bought tobacco. On another voyage in 1712, in the
300-ton Hamilton, he was instructed to load logwood at Campeachy, to be sold in the
Mediterranean. He called first at Lisbon, where he sold 50 tons of logs and filled up
with sugar for Leghorn (Livorno) in Italy. At Leghorn he consulted the English consul
as to the respective advantages of Leghorn and Venice as markets for logwood, finally
selling the cargo at Leghorn, where he entered into a charter party to carry 100 tuns of
oil at Tunis for Genoa. When he arrived in Tunis the Bey compelled him to make a short
coastal voyage to fetch timber from Tabarca, after which he loaded the oil and, seeing
no bargains about, he filled the ship with ‘other goods I could procure upon freight’ for
Genoa. In Genoa he contracted ‘For the freight of a lading of wheat, which I was 
to carry first to Cadiz, and try the market there; and if that did not answer, to proceed
to Lisbon’. But the winds were unfavourable for entering Cadiz, so he sailed direct to
Lisbon. After delivering the wheat and ‘finding the ship perfectly worn-out with age’ he
then sold it to Portuguese shipbreakers ‘as I was empowered to do’. Quite a voyage!

Uring was both a trader and a carrier, but by the end of the century the distinction
between the shipowning and trading interests was becoming clearer. The term ‘shipowner’
first appeared in the shipping registers in 1786,58 and early nineteenth-century advertise-
ments for the General Shipowner’s Society laid special emphasis on the fact that their
members’ business was confined to running ships, with no outside interests.59 This change
was accompanied by a rise in the numbers of shipbrokers, marine underwriters and insur-
ance brokers, whose business was involved with shipping. In 1734 Lloyd’s List was pub-
lished as a shipping newspaper, primarily for marine underwriters, and soon afterwards in
1766 Lloyd’s Register of Shipping published shipping’s first register of ships.60

Although the transport system was improving, the ships and the standards of navigation
remained so inefficient that sea passage times were very long. For example, Samuel Kelly
recorded that in the 1780s the voyage time from Liverpool to Philadelphia took 
between 43 and 63 days, whilst the return voyage from Philadelphia to Liverpool took
between 29 and 47 days. Similarly, the trip from Liverpool to Marseilles was 37 days.
His worst experience was a winter passage from Liverpool to New York, which took 
119 days.61 The ships were generally around 300–400 tons in size, though the East India
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Company operated a fleet of 122 vessels averaging 870 tons. This unsatisfactory state
of affairs was about to change.

1.5 LINER AND TRAMP SHIPPING, 1833–1950

Four innovations transform merchant shipping

In the nineteenth century shipping changed more than in the previous two millennia. 
A Venetian master sailing into London in 1800 would soon have felt at home. The 
ships were bigger, with better sails, and the navigation techniques had improved, 
but they were still wooden sailing ships. A century later he would have been in for a
shock. The river would have been crammed with enormous steel ships, belching 
steam and sailing against wind and tide in response to instructions cabled across 
the world. In a few decades shipping was transformed from a loose system run by
traders like Captain Uring to a tightly run industry specializing in the transport of cargo
by sea.

This transformation was part of the industrial revolution taking place in Great Britain
and Europe at this time. As manufacturing productivity increased, especially in textiles,
output could not possibly be consumed locally and trade became a necessary part 
of the new industrial society. The engineering technology which transformed textile
manufacturing also produced a new transport system to carry the manufactures to new
markets and to bring in the raw materials and foodstuffs that the growing industrial pop-
ulation required. Many factors contributed to this change, but four were of particular
importance: first, steam engines which freed ships from dependence on the wind;
second, iron hulls which protected cargo and allowed much larger vessels to be built;
third, screw propellers which made merchant ships more seaworthy, and fourth, the 
deep sea cable network which allowed traders and shipowners to communicate across
the world.

As canals, railways and steamships merged into a global transport network, in the
second half of the nineteenth century the shipping industry developed a completely new
transport system which raised transport speed and efficiency to new heights. This new
system had three parts: ‘passenger liners’ which transported mail and passengers on reg-
ular services between the economic ‘hubs’ of North America, Europe and the Far East;
‘cargo liners’ which transported cargo and some passengers on a widespread network of
regular services between the developed and imperial markets; and the tramp shipping
business which carried ‘spot’ cargoes on routes not served by liner services, or when
cargo became available and they could offer cheaper freight.

Growth of sea trade in the nineteenth century

The scale of the change is illustrated by the speed of trade growth. Sea trade increased
from 20 million tons in 1840 to 140 million tons in 1887, averaging 4.2% per year (Table 1.2).
Ton miles also increased as the trades with the Baltic and the Mediterranean were
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replaced by long-haul trades with North America, South America and Australia. For the
first time industrial cargoes appeared on the market in very large quantities, the most
important being the coal trade. For many years coal had been shipped from the north-east
of England as a domestic fuel, but in the nineteenth century large quantities started to
be used by industry and as bunkers for steamships. The tonnage of trade increased from
1.4 million tons in 1840 to 49.3 million tons in 1887. During the same period the trade
in textile fibres, notably cotton, wool and jute also grew rapidly to supply the new textile
industries of industrial Britain. After the repeal of the Corn Laws in 1847, the grain
trade increased from 1.9 million tons in 1842 to 19.2 million tons in 1887. Initially the
trade came from the Black Sea, but as railways opened up North and South America,
the trades with the US East Coast, the Gulf and South America, especially River Plate,
became equally important. Timber and the trades with the Baltic also grew and in 1887
we see the first petroleum cargoes, just 2.7 million tons, the beginning of a trade which
in due course would reach over 2 billion tonnes.

Table 1.2 Merchandise carried by sea, annual totals 1840 to 2005 (thousands of tons)

1840 1887 1950 1960 1975 (1) 2005

Crude oil 2,700 182,000 456,000 1,367,000 1,885,000
Products n.a. n.a. n.a. 253,700 671,000
Liquefied gas 21 179,000

Total oil 2,700 216,000 456,000 1,620,700 2,556,000

Iron ore 101,139 291,918 661,000
Coal 1,400 49,300 46,188 127,368 680,000
Grain 1,900 19,200 46,126 137,202 206,000
Bauxite and alumina 15,961 41,187 68,000
Phosphate 18,134 37,576 31,000

Total 227,548 635,251 1,646,000

Iron and steel 1,100 11,800 55,000 226,000
Timber 4,100 12,100 77,500 170,000
Sugar 700 4,400 17,291 48,000
Salt 800 1,300 8,700 24,000
Cotton 400 1,800 2,315 7,800
Wool 20 350 1,200
Jute 600 450 382
Meat 700 3,200 26,640
Coffee 200 600 3,134 5,080
Wine 200 1,400 1,217
Other 9,180 33,750 334,000 426,452 646,042 2,412,098

Total seaborne trade 20,000 137,300 550,000 1,110,000 3,072,000 7,122,000
% increase since previous period 4.2% 2.2% 7.3% 7.0% 2.8%

Source: Craig (1980, p. 18); UN Statistical Yearbook 1967 onwards; Fearnleys Review 1963 onwards; Maritime Transport
Research (1977); CRSL, Dry Bulk Trade Outlook, Dec. 2007 and Oil Trade & Transport, Dec. 2007 edition. The statistics
are not precisely comparable and only provide a rough idea of trade developments over this long period.



25

LINER AND TRAMP SHIPPING, 1833–1950 1.5 C
H
A
P
T
E
R

1

In addition to cargo, as global trade developed so did passenger traffic and mail and
there was tremendous commercial pressure to speed up these services. With a 60-day
round-voyage time on the North Atlantic, doing business was difficult and there was a
market for fast transit. The passenger trade was also swelled by emigrants from Europe
to the USA and Australia. Numbers increased from 32,000 a year between 1825 and
1835 to 71,000 a year between 1836 and 1845, and 250,000 a year between 1845 and
1854, following the 1847 California gold rush. Although this pace was not continued,
the trade remained brisk until the 1950s.

Steam replaces sail in the merchant fleet

As the nineteenth century progressed, steamship technology improved dramatically. In
the first half of the century sail set the pace and competition between shipyards in Britain
and the United States produced some of the most efficient merchant sailing ships ever
built. Until the 1850s the fledgling steamships could not compete, mainly because 
the engines were so inefficient. For example, in 1855 the 900 dwt steamship shown in
Table 1.3 burnt 199 lb of fuel per thousand ton miles at 7.5 knots. On an Atlantic 
crossing it would use 360 tons of coal, occupying 40% of its cargo space. As a result,
steamers were still too inefficient to be economic on deep-sea routes (see Table 1.3) and
in 1852 only 153 were listed in Lloyd’s Register.62 But by 1875 the steam engines were
using only 80 lb per thousand cargo ton miles and for the first time the shipbuilders were
offering steamships well able to compete with sail in the deep sea trades.63 The opening
of the Suez Canal in 1869 was well timed to generate a surge of investment innovation,
trebling the world merchant fleet from 9 m.grt in 1860 to 32 m.grt in 1902 (Figure 1.8).

The 650-ton John Bowes, built in Jarrow in 1852 for the coastal coal trade, and one
of the first modern bulk carriers, demonstrates the way the new technology, when 
used in the right trade, increased transport efficiency (see Section 6.2 and, in particular,
Table 6.1). On her first trip she loaded 650 tons of coal in four hours; in 48 hours she

Table 1.3 Fuel consumption of typical cargo ships

lb fuel/ 
Gross Dead Tons 1,000

Year registered weight Cargo Speed Engine Horse- Fuel per ton 
built tonnage tonnage tons knots type power type day Cargo miles

1855 700 900 750 7.5 Steam 1 400 ihp coal 12 63 199.1
1875 1,400 1,900 1,650 8.5 Steam 2 800 ihp coal 12 138 79.9
1895 3,600 5,500 4,900 9.5 Steam 3 1,800 ihp coal 25 196 50.1
1915 5,300 8,500 7,500 11 Steam 3 2,800 ihp coal 35 214 39.6
1935 6,000 10,000 9,000 12.5 Steam 3 4,000 ihp oil 33 273 27.4
1955 7,500 11,000 10,000 14 Diesel 6,000 bhp oil 25 400 16.7
1975 13,436 17,999 17,099 16 Diesel 9,900 bhp oil 37 462 12.6
2006 12,936 17,300 16,435 15 Diesel 9,480 bhp oil 25 657 9.5

Key: Steam 1 = steam reciprocating simple, Steam 2 = Steam reciprocating compound, Steam 3 = steam reciprocating
triple expansion

Source: British Shipbuilding Database (Prof. Ian Buxton, Newcastle University)
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arrived in London; she took
24 hours to discharge her
cargo; and in 48 hours she
was back in the River Tyne.64

Compared with the five
weeks taken by a sailing ship,
this five-day round trip
increased productivity by
600%. In addition to speed
and reliability, the iron hulls
were more consistently water-
tight, reducing cargo damage,
and the cargo payload was
25% bigger than a wooden
ship. By 1875 a ‘Handy’ vessel
had increased to 1400 grt
(1900 dwt), and by the end of
the nineteenth century ships
of 4600 grt were common-
place. This phase of technical
progress peaked in the early
decades of the twentieth 
century with high-speed ocean
liners like the 45,000 grt
Aquitania, built in 1914 to
carry passengers and cargo
between North Europe and
North America. Passenger

traffic had become a central feature of the maritime trade, not just for the big passen-
ger liner operators, but also for the cargo liners and even some tramps.

But despite their productivity advantage, steamships were so expensive to build and
operate that the transition from sail to steam took over 50 years. In 1850, 2,000 grt fast
clippers could easily compete with the early steamships which burned so much coal that
there was little cargo space on long voyages. Triple expansion steam engines solved this
problem, and between 1855 and 1875 fuel consumption fell 60% from 199 pounds per
thousand cargo ton miles to 80 pounds, and by 1915 it had halved again (see Table 1.3).
In 1915, a 5300 grt cargo tramp used only 35 tons of coal per day and consumed only
40 pounds per cargo ton mile. Steel hulls allowed bigger ships to be built, and the open-
ing of the Suez Canal in 1869 shortened the vital sea route between the East and Europe
by 4,000 miles, with plenty of bunkering stations, giving the steamships a major advantage.
With each step forward in steam technology the economic pressure on sailing ships
increased, but they proved surprisingly resilient in long-haul bulk trades such as wool,
rice, grain, nitrates and coal. For example, in 1891 there were still 77 sailing vessels in

Figure 1.8
World fleet and design innovation, 1860–1930
Sources: Craig (1980, pp. 7, 12); Kummerman and Jacquinet (1979, p. 127);
Hosking (1973, p. 14); Dunn L. (1973, p. 95); Britannic Steamship Insurance
Association (2005, p. 24); Kahre (1977, p. 145); Lloyd’s Register 1900–30.
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Sydney loading wool for London and the last merchant sailing ship, the Elakoon, was
not converted to motor power until 1945. There were other technical changes along the
way, though none so fundamental. The first deep sea diesel-powered ship, the Selandia,
went into service in 1912, and over the next 50 years the diesel engine replaced the
steam engine, except in the most powerful ships. In the 1930s welding started to replace
rivets in hull construction, and in the 1970s automation halved the number of crew
required to staff a deep sea vessel.

During the next 50 years a steady stream of specialized ships were developed to carry
particular types of cargo (see Figure 1.8): the Agamemnon, the first cargo liner in 1866; the
first reefer in 1880; the first tanker, the Glückauf in 1886; the first diesel ship in 1912; and
the first ore-oiler in 1921. However, the passenger liners were the outstanding development
of this era. These vessels, designed to carry passengers and mail at great speed across the
Atlantic and the Imperial routes, first appeared in the second half of the nineteenth century
and reached their peak immediately before the First World War, reducing the Atlantic cross-
ing from 17 days to five and a half days in the process (see Table 1.4).

Deep-sea cables revolutionize shipping communications

Of equal importance in transforming the shipping industry in the nineteenth century
was the undersea cable network linking the continents. Until the 1860s international
communication was by letter and little was heard of a ship until she returned, the
‘Supercargo’ or the master being relied upon to attend to business.65 Ships could sit for
weeks waiting for a return cargo. Businesses needed better information about the avail-
ability of ships and cargoes and invested heavily in trying to achieve this. In 1841, P&O
introduced a fast mail service to India, sailing to Suez by sea, crossing the isthmus by
camel staging posts, and then on to India by sea.66 This allowed a bill of lading to arrive
in India ahead of the cargo. Then in 1855 the first Atlantic cable was laid. The signal
was feeble and after 40 days it stopped working, but it showed what could be done. 
A land cable across Siberia to Bombay was opened in 1865 but messages took 10 days
to pass along the staging posts.67

Then in the 1865 the first successful transatlantic cable68 was laid by the Great
Eastern, Brunel’s 18,915 grt iron steamship. It could manoeuvre more effectively than
the sailing ships used in 1855 and was big enough to carry a cable long enough to
stretch from Ireland to Newfoundland, with a mechanism to control the cable as it was
paid out. On the first expedition in 1865 the cable parted in mid-ocean, and was lost
along with $3 million of its investor’s money, about $180 million in today’s terms.69

However, in 1866 it laid a new cable and retrieved and repaired the 1865 cable. Within
a decade a network of cables linked the major cities of the world70 and, by 1897,
162,000 nautical miles of cable had been laid, with London at the heart of the network.71

This communications network transformed the shipping business, for the first time
allowed transport to be planned. So in the end Brunel’s commercial ‘white elephant’,
the Great Eastern, made a far greater contribution to shipping as a humble cable layer
than it could possibly have done carrying passengers.
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The liner and tramp shipping system emerges

The steamships and the communications revolution set the scene for a new and more
sophisticated shipping system. As trade grew, and the complexity of the transport oper-
ation increased, the market gradually divided into three segments: passenger liners,
cargo liners and tramp shipping. The basic model is illustrated in Figure 1.9. The range
of cargoes being shipped by sea in the mid- to late nineteenth century is shown at the
top of the diagram and included bulks, liquids, general cargo, passengers and, later in the
century, refrigerated cargo. Passengers were the cream cargo which was most sought
after, and one segment of the business, the passenger liners, was designed to provide
fast transport on the busy routes across the Atlantic and to the Far East. The passenger

Table 1.4 Evolution of Atlantic liners, 1830–1914

Indicated 
Length Gross horse Knots Consumption Hull Propulsion Engine Transit

Name (feet) tonnage power per hour tons/day material system design Built days

Royal William 176 137 180n 7 Wood Aux Steam 1833 17.0
Paddle

Sirius 208 700 320n 7.5 Wood Paddle Steam 1838 16.0
Great 236 1,320 440n 9 28 Wood Paddle Steam 1838 14.0

Western
Britanniaa 207 1,156 740 8.5 31.4 Wood Paddle Steam 1840 14.3
Great Britain 302.5 2,935 1,800 10 35-50 Iron Screw Steam 1843

prop
America 251 1,825 1,600 10.25 60 Wood Paddle Steam 1848
Baltic 282 3,000 800 Wood Paddle Steam 1850 9.5
Persia 376 3,300 3,600 13.8 150 Iron Paddle Steam 1856 9.5
Great 680 18,914 8,000 13.5 280 Iron Screw and Steam 1858 9.5

Eastern Paddle
Russia 358 2,959 3,100 14.4 90 Iron Single Compound 1867 8.8

screw
Britannic 455 5,004 5,000 15 100 Iron Single Compound 1874 8.2

screw
City of Berlin 488.6 5,490 4,779 15 120 Iron Single Compound 1875 7.6

screw
Servia 515 7,391 10,000 16.7 200 Steel Single Compound 1881 7.4

screw
Umbria 500 7,718 14,500 18 Steel Single Compound 1884 6.8

screw
City of Paris 527.5 10,699 18,000 19 328 Steel Twin Triple 1888 6.5

screw expansion
Teutonic 565.7 9,984 16,000 19 Steel Twin Triple 1888 6.5

screw expansion
Campania 600 12,950 30,000 21 458 Steel Twin Triple 1893 5.9

screw expansion
Kaiser 678 19,361 45,000 23.5 700 Steel Twin Quad. 1901 5.4

Wilhelm II screw expansion
Mauretania 787 31,938 70,000 25 1000 Steel Quad Turbines 1907 5.0

screw
Aquitania 901 45,647 60,000 23 850 Steel Quad Turbines 1914 5.5

screw

aConsumption reported as 450 tons for the crossing of 14.3 days; n = nominal horse power, about half ihp pre-1850

Sources: Kirkaldy (1914), Appendix XVIII; British Shipbuilding Database (Prof. Ian Buxton, Newcastle University).
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liners built for these trades
were fitted with passenger
accommodation and were
usually relatively fast,
operating to a published
schedule. Cargo liners also
operated on regular sched-
ules and were often
designed for specific
routes. Typically they had
several decks to allow
them to load and discharge
cargo in many ports, and
they would often have pro-
vision for specialist car-
goes such as refrigerated
cargo and heavy lift.
Finally, the tramps carried
bulk cargoes such as coal
and grain on a voyage by
voyage basis. They were usually of a very basic design, often with just a single 
’tween deck and an economical speed and cargo-handling gear. However, some were
sufficiently versatile to carry general cargo and be chartered by liner companies 
when they were short of capacity, and the more sophisticated tramps were designed with
this in mind.

The passenger liner services

Once reliable steamships were available, travel between regions became far more 
manageable and a network of passenger liner services rapidly developed. Initially the
focus was on speed to carry mail and passengers between the continents, and the 
North Atlantic was the showpiece for the development of nineteenth-century shipping
technology. Early liner services used sailing ships and the competition stimulated effi-
ciency. In 1816 the Old Black Ball Line, the first liner service, was set up by Isaac
Wright, a US owner. Using much-admired American sailing clippers, it offered fort-
nightly departures between New York and London, in competition with the Swallowtail
Line, a New Bedford company. Although a great improvement, over the first 10 years the
transit still averaged 23 days from New York to Liverpool and 43 days from Liverpool to
New York.72 Eventually they carried a thousand passengers a week, but by the 1850s
they were eclipsed by the screw steamers of Great Britain which reduced the transit time
to less than 10 days in each direction (see Table 1.4).73

As the century progressed the ‘passenger liners’ evolved into big, fast, luxurious
ships with limited cargo capacity, built for the fast transport of passengers and mail and
the important emigrant trade from Europe to the USA.74 The improving technology of

Figure 1.9
The liner and tramp shipping system, 1869–1950
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ships used on the North Atlantic is demonstrated in Table 1.4, which shows that 
between 1833 and 1914 every aspect of ship design changed. The hull grew from 
176 ft to 901 ft, and gross tonnage from 137 tons to 45,647 tons. Hull construction
switched from wood to iron in the 1850s, and from iron to steel in the 1880s, whilst
paddle propulsion was replaced in the 1850s by screws driven by steam engines. 
Triple expansion steam engines arrived in the 1880s and turbines from 1900. Speed
increased from 7 knots per hour in 1833 to 25 knots per hour in 1907, and fuel 
consumption from around 20 tons a day to 1,000 tons a day, with a significant improve-
ment in thermal efficiency.

Cunard developed steamships for the North Atlantic capable of offering speed and
reliability in all weathers. These services were obviously highly valued by businesses.
For example, when Cunard’s 1156 grt paddle steamer Britannia was frozen in Boston
harbour in 1843–4, local merchants paid for a seven-mile channel to be cut to get her
out.75 The Britannia had a speed of 8.5 knots on 31.4 tons of coal a day, but 30 years
later in 1874 the 4566 grt Bothnia had a speed of 13 knots on 63 tons a day and capacity
for 340 passengers, in addition to 3,000 tons of cargo (Table 1.5). By the early twentieth
century these passenger liners had evolved into sophisticated vessels. The 25 knot,
31,938 grt Mauretania, with its 350 stokers and 1,000 tons per day bunker consumption
probably used more fuel than any ship ever built. However, not all passenger liners were
so exotic. The Balmoral Castle, built in 1910 for the South Africa trade, was a four-deck
ship of 13,361 gross tons, with two quadruple expansion engines of 12,500 ihp and a
more modest speed of 17.5 knots. It could carry 317 first-class, 220 second-class and
268 third-class passengers.

The companies in this business, such as Cunard, White Star, North German Lloyd,
and Holland America Line, were household names and their ships were symbols of
national engineering prowess. From the 1880s onwards there was much latent competi-
tion for the transatlantic speed record, the Blue Riband, and it was probably this as much
as commercial considerations which led to the construction of the most extreme ships
such as Hamburg America’s Deutschland (which suffered extreme vibration), North
German Lloyd’s record-breaking Kaiser Wilhelm II, and Cunard’s turbine driven sister
ships Mauritania and Lusitania.

Table 1.5 Performance of Cunard cargo ships, 1840–1874 

Capacity

Speed Coal Cargo Passengers Bunkers
Gross tons Built knots tons/day

Britannia 1,139 1840 8 38 225 90 640
Persia 3,300 1855 13 150 1,100 180 1,640
Java 2,697 1865 13 85 1,100 160 1,100
Bothnia 4,556 1874 13 63 3,000 340 940

Source: Fayle (1933, p. 241)
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The cargo liner services

The rapidly growing trade in manufactures and raw materials across the Atlantic and
between the European states and their empires in the Far East, Oceania, Africa and 
South America created a demand for fast, cheap and regular cargo transport services. 
To deal with this the shipping industry developed a sophisticated system of cargo liner
services using ships designed to transport the complex mix of passengers, mail and 
cargoes appearing as the international economy grew in the nineteenth century, 
supported by a fleet of tramp ships which carried the bulkier cargoes and supplemented
the liners when the need arose (see Figure 1.9). They were the backbone of world trade,
providing a reliable and flexible outward transport for general cargo, and often return-
ing with a bottom cargo of logs, copra, grain and other minor bulks, topped up with pas-
sengers and whatever specialist cargoes they could pick up. As an economic solution to
a complex problem the system worked well for a century and was every bit as revolution-
ary as containerization in the twentieth century.

From the 1870s onwards a network of liner services spread across the world, espe-
cially between Europe and its colonies, served by a new generation of steam cargo
liners. These vessels were less elaborate and slower than the passenger liners. They were
built for moderate speed, with several decks for stacking general cargo, bottom holds
where bulk cargoes could be stowed on the return voyage, and special features such as
refrigerated holds and deep well tanks for oils. There was often accommodation for
some passengers. For example, the 6690 dwt Ruahine (1891) had accommodation for
74 first-class, 36 second-class and 250 emigrants. However, by the end of the century
many cargo liners did not carry a Board of Trade Passenger Certificate. Vessel size
gradually increased, as illustrated by the Ocean Steam Ship Company fleet. The 2200
grt Agamemnon, built in 1865, was 309 ft long with a 945 horsepower engine and with
coal consumption of only 20 tons per day, allowing it to steam to the Far East. By 1890
the Orestes was 4653 grt, with a 2600 horsepower engine, and by 1902 the Keemun was 
9074 grt with a 5,500 hp twin triple expansion engine. Finally, the Nestor built in 1914
was 14,000 grt. This more or less defined the liner vessel, and sizes did not increase 
significantly for the next 40 years.

The liner trades were complicated by the need for multi-port loading and discharge
as well as the need for the service operator to offer trans-shipment to other ports not
served directly by the liner. These operations were expensive and made the job of 
stowing and discharging cargo more complicated than a simple tramping operation. The
cargo manifest for the 2849 grt cargo liner SS Scotia, carrying 5061 tons of cargo,
shown in Table 1.6, illustrates this point. On the voyage in question the ship loaded 
28 different commodities in bags, bales, cases and casks.

By the 1950s there were 360 liner conferences in the deep-sea trades, each with
between 2 and 40 members which regulated sailings and freight rates.76 The new liner
companies were highly visible organizations with offices or agencies in the ports they
served. Companies such as P&O, Blue Funnel, and Hamburg Süd became household
names. Their prestigious office buildings housed teams of administrators, naval archi-
tects and operations staff who planned and directed fleets of a hundred ships or more as
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they plied back and forth on their trades.
Naturally the ships were registered locally, and
the companies were generally publicly quoted,
even though the stock was usually held by
family members. In short, liner shipping
became a prominent and highly respectable
business, and young men joined the industry
confident in the knowledge that they were
serving national institutions.

Tramp shipping and the global
market place

The other component in the nineteenth-century
sea transport system was tramp shipping, a very
different business. Tramps filled the gaps in the
transport system, carrying the bulk and general
cargoes not catered for by the liner services.
They were the direct descendants of Captain
Uring, working from port to port carrying
grain, coal, iron ore, and whatever was avail-
able. However, they had two important advan-
tages which made them much more efficient
than their eighteenth-century counterparts.
First, they were steamships, usually with a
’tween deck for stacking cargo, offering speed
and flexibility. Second, through the cable
system they had access to the Baltic Exchange,
so they could fix cargoes ahead without waiting

or making speculative ballast voyages as Captain Uring had to do.
The growth of the Baltic Exchange was a response to the high cost and inflexibility

of the early cable network. In 1866 a transatlantic cable cost 4s. 3d. (about $1.25) per
word.77 To put that in perspective, in 1870 a seaman earned about $12.50 (£2 2s.) a
month.78 Although rates soon fell, in 1894 communicating with outlying areas such as
South and East Africa still cost over $1.25 per word. This favoured a central market
place where cargoes could be ‘fixed’ by local brokers and agents and the terms commu-
nicated to their clients by cable. London was at the heart of the cable network and the
Baltic exchange became the market place where trade was done. The Virginia and Baltic
Coffee House had been a popular shipping venue for a century, in 1744 advertising
itself as the place ‘where all foreign and domestic news are taken in; and all letters or
parcels, directed to merchants or captains in the Virginia or Baltic trade will be carefully
delivered according as directed and the best attendance given’.79 By 1823 it had a 
committee, rules and an auction room where tallow was traded,80 and when cables
arrived in the 1860s it rapidly became the trading floor for the world tramp fleet.

Table 1.6 Cargo of SS Scotia, 1918

Item Unit Number

Skins Bales 128
Turmeric Bags 150
Tea Cases 90
Shellac Cases 208
Goat Skins Bales 15
Shellac Cases 175
Tea Cases 1,386
Linseed Bags 1,159
Hides
Coffee Casks 11
Gunnies Bales 68
Fibre Bales 605
Wheat Bags 3,867
Tea Cases 2,851
Goat Skins Barrels 330
Gunnies Bales 194
Wheat Bags 4,321
Poppy seeds Bags 1,047
Rapeseed Bags 682
Potash Bags 152
Wheat Bags 1,086
Shellac Cases 275
Copra Cases 530
Coconuts Bags 1,705
Hides Bales 60
Gunnies Bales 90
Gunnies Bales 100
Linseed Bags 2,022

Source: Captain H. Hillcoat, Notes on

Stowage of Ships, (London, 1918),

reproduced in Robin Craig (1980)
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Brokers circulated details of ships and cargoes at the Baltic, struck deals and cabled the
terms to their principals in the briefest possible form.

London shipbroking companies were the intermediaries in the system.81 The 
history of H. Clarkson & Co. Ltd records that in the 1870s Leon Benham, the com-
pany’s leading broker, ‘was in constant attendance at the Baltic Exchange. Several times
a day he would return to the office to despatch telegrams, invariably drafted from 
jottings on the stiff cuff of his shirt’.82 In 1869 Clarksons spent more on telegrams 
than on wages.83 The Baltic reached a peak in 1903 when it opened the new exchange
building in St Mary Axe. As long as international messaging remained cumbersome and
expensive the Baltic was guaranteed a position as the global clearing house for 
shipping business.84

The shipping companies which operated in the tramp market were very different from
the liner companies, though there was some overlap. Large tramp companies would
sometimes establish liner services if they spotted a gap in the market and the liner 
companies sometimes engaged
in ‘tramping’. However, most
of the tramp business was car-
ried on by small companies. In
1912 over a third of the British
tramp companies had only one
or two ships, and by 1950 this
had increased to more than half
(Table 1.7). These businesses
were often very small, relying
heavily on outsourcing various
skilled tasks. For example,
marine and engineering super-
intendents were now available
in most ports to deal with tech-
nical matters such as breakdowns and dry dockings; shipbrokers and agents chartered
the ships for a commission; and chandlers provided deck and engine stores and victuals.
Bunkers were readily available at advertised prices; crewing agencies supplied officers
and crews; and insurance brokers and protection and indemnity (P&I) clubs were avail-
able to cover the various risks. In these circumstances a tramp owner really could ‘carry
his office under his hat’.85 Some ships were owned by the captain or a syndicate using
the system whereby the holding company was split into 64 shares (see Section 7.2).

Although the British were initially the biggest tramp owners, towards the end of 
the nineteenth century the Greek shipowners, who had built up thriving cargo shipping
businesses on the commerce of the Black Sea and the Mediterranean, started to set up
offices in London.86 Soon they became an important part of the international tramp
shipping scene. The Norwegians took a while to move from sail to steam and were less
in evidence. Operating fleets of multi-deck vessels, these owners worked from port 
to port, carrying whatever cargoes became available, though by the early twentieth 
century they were mainly carrying bulk commodities. The breakdown of cargoes in

Table 1.7 Size of British ocean tramp companies

Number of companies

Number of ships 1912 1950 % of total 1950

1 25 37 29%
2 12 28 22%
3 9 20 16%
4 12 15 12%
5 7 7 5%
6+ 34 22 17%

Total 99 129 100%

Source: Gripaios (1959, Table 5)
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Table 1.8 shows that
by 1935 coal and
grain accounted for
two-thirds of the ton-
nage of cargo shipped,
with timber, ores, 
fertilizers and sugar
making up another
quarter.

A typical tramp
itinerary in the 1930s
illustrates how the
tramp business worked.
The ship was char-
tered to carry rails

from Middlesbrough to Calcutta. From there it loaded jute gunny-bags for Sydney, then
ballasted to Newcastle, NSW, to load coal for Iquiqui in Chile, expecting to load nitrate.
However, there were many ships waiting in the nitrate ports, so instead, after an exchange
of cables, the ship ballasted to the River Plate where the maize harvest would soon be
coming forward and demand was expected to be brisk. However, by the time the ship
reached Buenos Aires many ships had recently arrived with coal from Britain and were
looking for a backhaul, so supply exceeded demand. After waiting a couple of weeks it
was eventually fixed at a slightly higher rate by a maize trader with an option to dis-
charge in London, Rotterdam or Genoa, for each of which a freight was specified. The
ship was to call for orders at St Vincent in the Cape Verde Isles, where the master learned
he was to proceed to Rotterdam, then load coal for Genoa. From Genoa he was instructed
to proceed to Algeria and load iron ore for the Tees. The permutations were endless, but
at each stage owners and shipbrokers worked furiously to find the best cargo for the next
leg and cable instructions to the ship’s master and it is easy to see why the Baltic
Exchange played such an important part in coordinating the activities of the tramp fleet.87

When not tramping, tramp ships would often be chartered to cargo liner companies
in need of extra capacity, thus providing a link between the bulk and liner businesses.
This was possible because both segments of the market used similar ships. Generally
the tramp operators invested in basic multi-deck vessels of between 5,000 and 10,000
dwt, with a ’tween deck to stack general cargo and bottom holds designed to carry bulk.
Some more expensive tramps were designed with liner charters in mind, with a slightly
faster speed and special features such as refrigerated holds, deep well tanks to carry
vegetable oils, cabins for 20 or more passengers and heavy lift cranes for awkward 
cargoes. However, the basic tramp design was instantly recognizable.

Regulation of shipping

As the volume of business increased so did the framework of regulations imposed 
by the insurance industry. In the eighteenth century the London insurance industry

Table 1.8 British deep-sea tramp shipping cargoes, 1935

Cargo Voyages Cargo tons

Coal and coke 1,873 12,590,000
Grain 1,200 8,980,000
Grain and timber 105 890,000
Timber 196 1,345,000
Timber and other cargo 19 110,000
Ore 398 2,830,000
Fertilizers 207 1,535,000
Sugar 204 1,425,000
Other cargoes 610 3,785,000

Totals 4,812 33,490,000

Source: Isserlis (1938).
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developed a system to check that the ships they insured were soundly built and in good
condition. By the early nineteenth century Lloyd’s Register, which had started life in the
1760s as a register of ships, had assumed the role of setting standards and issuing 
classification certificates. After a major reorganization in 1834, 63 surveyors were
appointed and they made a complete resurvey of the 15,000 ships in the Register. Any
new vessel for which an A1 classification was sought must undergo ‘a survey under
construction’, which meant in practice that its progress was closely inspected at least
three times while its hull was on the stocks. In 1855 Rules for Iron Ships were issued
by the Society, and subsequently committees were established to set construction 
standards for new ships and the network of surveyors monitored their implementation.
Several other countries set up classification societies, among them the American
Bureau of Shipping and Det Norske Veritas, and by the end of the nineteenth century
the industry’s technical regulatory system was in place.

Governments also became involved in regulating shipping, particularly the British
government. After a series of scandals involving ships used in the emigrant trade, 
the Merchant Shipping Act 1854 was passed. This set out a legal framework for the
registry of ships; tonnage measurement; survey of ships and equipment; carriage of
dangerous goods; safety and seaworthiness of ships; protection of seamen; and inspec-
tion of provisions. From time to time it was extended, often in the face of opposition
from the shipping industry; for example, the recommendation of the 1874 Royal
Commission on unseaworthy ships that a load line (for many years known as the
‘Plimsoll mark’) should be introduced to prevent ships being overloaded was opposed
by British owners who complained it would give them an unfair disadvantage. The
body of maritime laws developed at this time, when Britain controlled half the world
merchant fleet, was used by many other countries as the template for enacting their
own maritime law providing the basis for a maritime legal system which was reason-
ably consistent between countries. The first formal step in this direction was the 
Law of the Sea conference held in Washington in 1896, listing an agenda of items to
regularize shipping activities.

1.6 CONTAINER, BULK AND AIR TRANSPORT, 1950–2006

The rationale for sea transport integration

By 1950 the liner and tramp system had worked successfully for a century and it was
hard to believe that it could suddenly disappear, but that is exactly what happened.
Although it was immensely flexible, it was far too labour-intensive to survive in the
post-1945 global economy where rising labour costs made mechanization inevitable.
This meant replacing expensive labour with cheaper capital equipment and increasing
the size of transport operations to take advantage of economies of scale.88 As a result,
30 years later there was nothing left of the proud, conservative shipping industry which
sailed confidently into the 1950s. The passenger liners disappeared in a decade, or were 
converted into cruise ships, and the cargo liners and tramps were gradually replaced by



36

SEA TRANSPORT AND THE GLOBAL ECONOMYC
H
A
P
T
E
R

1

the new transport systems
illustrated in Figure 1.10,
using technology already
well established in land-
based industries such as
car manufacture. The new
system reduced costs by
replacing expensive labour
with cheaper and more
efficient capital equipment
and by treating sea trans-
port as part of an inte-
grated through-transport
system. Standardization,
automation of cargo han-
dling, economies of scale,
and developing ship designs

adapted for efficient cargo stowage and handling all played a part in this process.
Homogeneous bulk cargoes were now carried by a fleet of large bulk carriers operating

between terminals designed to mechanize cargo handling; general cargo was containerized
and transported by a fleet of cellular container-ships; and five new specialized shipping
segments evolved to transport chemicals, liquefied gases, forest products, wheeled
vehicles, and refrigerated cargoes, each with its own fleet of specially designed ships.
One side effect of automation was that shipping, which had previously been one of the
world’s most visible industries, became virtually invisible. The busy ports with miles of
wharves were replaced by deserted deep water terminals handling cargo in hours, not
weeks, and the shipping companies which had become household names were replaced
by independent shipowners operating under ‘flags of convenience’.

Many factors contributed to these changes. The airlines took over the passenger and
mail trades from the passenger liners and the European empires were dismantled, remov-
ing two of the liner companies’ most important revenue streams. American, European
and Japanese multinationals relying on imported raw materials actively encouraged the
new bulk shipping industry by offering time charters, and with this security it was easy
to access investment funds from the emerging eurodollar market. Improved communi-
cations, including telex, fax, direct-dial phone calls and later e-mail and cheap inter-
regional air travel, all helped to create an even more efficient global market place for
shipping services. Thus the foundations were laid for a more efficient shipping busi-
ness, combining economies of scale with an unprecedented ability to apply technology
and logistics to the ever-changing pattern of seaborne trade.

The new trade environment created at Bretton Woods

The change started with the new trade strategy adopted by the Western nations after the
Second World War. Since the early 1940s the United States had been determined that

Figure 1.10
The bulk and container shipping system after 1950
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after the war the restrictions of the colonial system should be removed, providing free
access to global markets and raw materials. In July 1941 a memorandum from the US
Council on Foreign Relations argued that to achieve this, the world needed financial
institutions capable of ‘stabilising currencies and facilitating programmes of capital
investment in backward and underdeveloped regions’.89 At the Bretton Woods
Conference in 1944 the US Secretary of the Treasury, Henry Morgenthau, outlined the
objective of creating ‘a dynamic world economy in which the peoples of every nation
will be able to realise their potentialities in peace and enjoy increasingly the fruits of
material progress of an earth infinitely blessed with natural riches’.90 By the end of the
meeting the World Bank and the International Monetary Fund had been founded and the
groundwork had also been laid for the General Agreement on Tariffs and Trade (GATT).

This policy had a profound effect on the maritime industry. By the end of the 1960s
almost all of the European colonies had been given independence and they were encour-
aged to open their borders and transform their economies from self-sufficiency 
to export production. Trade agreements negotiated through GATT opened economies 
in both North and South to the free movement of goods and money. Capital flows were
liberalized and multinational corporations systematically developed raw materials,
manufacturing capacity and local consumer markets. Since the whole system depended
on trade, efficient shipping played a central part in creating this new global economy
and the imperially based liner system was not well positioned to meet the needs of 
the new order.

Growth of air transport between regions

During the same period the airlines became serious competitors for the passenger and
mail markets, one of the mainstays of the liner system. In 1950 ships still carried three
times as many passengers across the Atlantic as aircraft, and in 1952 Cunard-White Star
had nine vessels in the New York trade, with another four working out of Southampton
to Canadian ports.91 However, with the arrival of passenger jets the economics moved
decisively in favour of the airlines. A passenger liner needed 1,000 crew and 2,500 tons
of fuel to deliver 1,500 passengers to New York once a week. Even a first-generation jet
carrying 120 passengers could make eight or nine crossings in a week, delivering almost
1,000 passenger crossings, but with only 12 crew and burning only 500 tons of fuel.92

The flight time of 6 hours was an added bonus for busy travellers. On these economic
considerations there was no contest. In 1955 almost 1 million passengers crossed the
Atlantic by sea and about 750,000 by air, but by 1968 over 5 million travelled by air but
only 400,000 by sea.93 When jumbo jets arrived in 1967 the longer routes followed, and
between 1965 and 1980 air traffic increased from 198 billion passenger kilometres to
946 billion.94

The last great passenger liner, the Queen Elizabeth 2, was ordered at John Brown’s
shipyard on Clydeside in 1963 as a dual-purpose passenger and cruise vessel for the
Atlantic service, but two years after it was delivered in 1968 the jumbo jets came into
service and it mainly served as a cruise liner. The passenger liners of the 1950s, built
for speed, either went to the scrapyard or were converted into cruise liners offering a
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mobile leisure environment in which speed is irrelevant, bringing to an end the era of
the great passenger liner.

Growth of seaborne trade, 1950–2005

Meanwhile sea trade was growing faster than at any time since the early nineteenth cen-
tury, with imports increasing from 500 million tonnes in 1950 to 7 billion tonnes in 2005

(Figure 1.11). This growth was led
by Europe and Japan. Both had
been badly damaged during the
war, and set about the reconstruc-
tion of their economies. Released
from their colonial empires, the
European multinationals set about
post-war reconstruction. Expansion
of heavy industries such as steel
and aluminium, combined with the
substitution of imported oil for
domestic coal in power stations,
railway locomotives and rising car
ownership, produced rapidly grow-
ing imports, particularly of bulk
commodities. This growth per-
sisted through the 1960s and the
upward trend in imports was rein-
forced by the switch from domes-
tic to imported sources for key 
raw materials such as iron ore, coal
and oil. By the early 1970s the

European economy was maturing and demand for raw material intensive goods such as
steel, aluminium and electricity stabilized.

The growth of Japan followed a similar pattern, but changed the focus of world ship-
ping, because it was the first major industrial economy in the Pacific region.
Development had started in the late nineteenth century, but after 1946 the Japanese
economy was reorganized and the ‘trading houses’ took over the traditional coordinating
role of the zaibatsu. Leading industries such as shipbuilding, motor vehicles, steel and
shipping were selected by the Ministry of International Trade and Industry which coor-
dinated growth for development, and during the 1960s the Japanese economy embarked
upon a programme of growth which made it the world’s leading maritime nation.
Between 1965 and 1972 Japan generated 80% of the growth of the deep-sea dry cargo
trade, and by the early 1970s it built half the world’s ships and, taking account of open
registry vessels, controlled the world’s largest merchant shipping fleet.

In the 1970s the two oil crises coincided with the end of the European and Japanese
growth cycle and the lead in trade growth switched to the Asian economies – notably

Figure 1.11
Sea trade by region, 1950–2005
Source: United Nations Statistical Yearbooks
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South Korea, which embarked on a programme of industrial growth. Emulating Japan,
it rapidly expanded its heavy industries such as steel shipbuilding and motor vehicles.
Then, in the 1980s, after two decades of total isolation and many centuries of restricted
contact with the West, the Chinese economy opened its doors to capitalism and trade.
There followed a period of remarkable economic growth, coupled with a move towards
a more Westernized capitalist economic system.

The world economy was entering a new consumer-driven era, and during the 1960s
the flow of motor cars, electronic products and a host of others increased very rapidly
and the framework of trade widened, bringing in Asian economies and a more extensive
trade with Africa and South America. This turned sea trade into a complex network 
connecting the three industrial centres in the temperate latitudes of the Northern
Hemisphere – North America, western Europe and Japan – which generated about 60%
of the trade, and drawing in raw materials and exporting manufactures.

Shipping’s ‘industrial revolution’

Trade expansion on this scale would not have been possible without a major reform of
the transport system. The new transport model that emerged gradually over 20 years had
the three segments shown in Figure 1.10: bulk shipping, specialized shipping and con-
tainerisation. During the next 35 years many new ship types were developed, including
bulk carriers, supertankers, liquefied gas tankers, chemical tankers, vehicle carriers,
lumber carriers and, of course, container-ships.

The development of bulk transport systems

The new bulk shipping industry was mainly masterminded by the multinationals, 
especially the oil companies and steel mills. Until the early 1950s the oil trade was still
quite small and oil was mainly shipped as products in small tankers. However, as mar-
kets grew the strategy changed to shipping crude in large volumes to refineries located
near the market, and this allowed bigger ships to be used (see Section 12.2). At the same
time the steel mills were moving to coastal sites and developing overseas iron ore and
coalmines to supply them. For the new generation of bulk carriers constructed for this
trade, the only restrictions on size were the size of cargo parcels and the depth of water
at the terminals, both of which increased rapidly. Commodities like oil, iron ore and coal
were used in sufficiently large quantities to make cargo parcels of 100,000 tons or more
practical and cargo shippers built deep-water terminals with automated cargo-handling
systems. By investing in big ships and high-speed cargo-handling systems, it was 
decisively cheaper to import raw materials by sea from suppliers thousands of miles
away than by land from suppliers only a few hundred miles away – for example, the rail
freight for a ton of coal from Virginia to Jacksonville, Florida, was almost three times
the sea freight from Hampton Roads to Japan, a distance of 10,000 miles.

Tankers illustrate the evolution in ship size (Figure 1.12). The  12,500 dwt Narraganset
was built in 1903, and this remained a very acceptable size of vessel until 1944 when
the largest tanker was the Phoenix of 23,900 dwt. During the Second World War the T2
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tanker, a 16,500 dwt vessel, had
been mass-produced, and that
remained the workhorse size,
mainly shipping products from
refineries based near the oil-
fields. Then in the 1950s tanker
sizes started to increase. By
1959 the largest tanker afloat
was the Universe Apollo
(122,867 dwt), and in 1966 the
first very large crude carrier
(VLCC), the Idemitsu Maru
209,413 dwt followed, just two
years ahead of the Universe
Ireland (326,585 dwt) the first
ultra large crude carrier
(ULCC) in 1968. This upward
trend peaked in 1980 when the
Seawise Giant was extended to
555,843 dwt. Overall the
increase in ship size probably
reduced unit shipping costs by
at least 75%.

In dry bulk shipping, the move into large bulk vessels was equally pronounced.
Although 24,000 dwt ore carriers were used in the 1920s, in 1950 most bulk cargo was
still carried in tramps of between 10,000 and 12,000 dwt. The move to bigger ships fol-
lowed the same pattern as tankers, and by the 1970s vessels of 200,000 dwt were widely
in use on the high-volume routes, while the first generation of 300,000 dwt vessels started
to come into service in the mid-1980s. There was also a steady upward movement in the
size of ships used for the transport of commodities such as grain, sugar, non-ferrous metal
ores and forest products. Taking the grain trade as an example, in the late 1960s most of
the grain shipped by sea was in vessels under 25,000 dwt.95 It seemed inconceivable to
shippers in the business that vessels of 60,000 dwt could ever be used extensively in the
grain trade, although by the early 1980s this is precisely what had happened.

Technical improvements, though less dramatic than previously, were significant.
Hatch designs, cargo-handling gear and navigation equipment all improved in efficiency.
During the 1980s the fuel efficiency of diesel engines increased by 25%. Shipbuilders
became more adept at fine-tuning hull designs, with the result that for some ship types
the steel weight was reduced by 30%; hull coatings improved to give the submerged hull
better smoothness and improved longevity for tank structures.

Bulk shipping also benefited from improving communications. During this period
the position of the Baltic Exchange as a central market for shipping was undermined by
improved communications including direct-dial telephony, broadcast telex, fax and 
e-mail. It was no longer necessary to meet face-to-face to fix ships. Instead owners, 

Figure 1.12
Average size of tanker, 1900–2005
Source: Complied by Martin Stopford from various sources
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brokers and cargo agents used telex messages to distribute cargo/position lists and 
negotiations were handled by phone. In the 1970s computerized work stations allowed
telex or fax messages to be sent by the user and also provided access to databases of
ship positions, vessel details and voyage estimating programs. PC networks, which
appeared in the 1980s, made these facilities available cheaply to even the smallest 
companies, and modems gave access to the office workstation from home. The final
link in the virtual market place was the cellular telephone, which allowed a broker to go
out for lunch even while he was ‘working’ a ship – now that really was progress!

As the fleet of tankers and bulk carriers grew and the independent owners became
more established, the multinationals gradually reduced their owned and chartered fleets,
relying more on independent shipowners and the rapidly growing charter market. As
information technology improved in the 1970s, the market started to segment by ship
type – VLCCs, products tankers, Handy bulkers, Panamax, Capesize, chemicals, etc.
Teams of specialist brokers developed an in-depth knowledge of their sector – its ships,
charterers, ports and cargoes – and combined this with the ‘soft’ information gained from
daily networking to gain negotiating leverage. By allowing market specialization, cheap,
fast communications took the business a step forward in terms of logistic efficiency. The
result was the highly efficient transport system for bulk cargoes we have today.

The containerization of general cargo

Developing a new system for shipping general cargo was left to the shipowners and it
took much longer to get started. By the 1960s congested ports and labour difficulties
were slowing transit times, and cargo shipped from Europe to the United States took
months to arrive. Industry observers could see that ‘the old methods had reached the
end of the line’,96 but the way forward was not obvious. The problem facing the liner
companies when they finally started to investigate unitization in 1960 was that liners
had always been flexible in the cargo they carried and some cargoes were difficult to
containerize. Containerization, which excluded all cargoes that would not fit in a 
standard 20-foot box, seemed an extreme solution, and even in 1963 the debate was not
resolved. Companies experimented with flexible systems such as cargo palletization
and ro-ro ships, which combined unitization with the flexibility to carry bulk cargoes
like forest products. But in reality containerization was not just about ships. It was a
completely new way of organizing transport, involving massive capital investment and
an end to the control of trade by separate shipping companies working within a closed
conference system.97 The first transatlantic service was started on 23 April 1966 by 
Sea-Land, a new US company which had been developing the concept since 1956 (see
Chapter 13). Transporting general cargo in standard boxes had a more fundamental
impact than even its most ardent advocates anticipated. Just a few days after leaving 
the factory in the Midlands of England, a container wagon could be arriving at its 
destination in East Coast USA with its cargo safe from damage or pilferage and readily
transferable to rail or barge with the minimum of delay and effort. By adopting 
containerization the industry opened the floodgates for global commerce (see Chapter 12
for more history).
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Containerization was made possible by developments in communications and infor-
mation technology. Until the 1960s, liner services were very fragmented, and managers
in one service knew little of what was going on in others. When containerization arrived
in the 1960s, the pendulum swung to the other extreme because it ‘could not have been
accomplished without computer control systems for controlling the movement of 
containers, taking bookings, printing out bills of lading and invoices and transmitting
advice and information’.98 Only large companies could afford the mainframe computer
systems needed to run a container service, so ‘the dominance of the mainframe computer,
development of data bases and rationalisation of systems predicated central control for
a major operator’.99 By the mid-1990s the system for handling containers had become
very sophisticated and was squeezing more value out of the transport business, pio-
neered by operators such as OCL in the 1970s. These developments were immensely
productive, reducing cycle times by 40%, errors by 30% and saving $5 per document.100

This was a great leap forward for those big enough to be able to afford it.

Transport of specialized cargoes

Some cargoes did not fit comfortably in either the container or the bulk shipping 
systems, and gradually specialized shipping services developed to carry them. The five
commodity groups which became the focus for specialized shipping operations were:
forest products; chemicals; refrigerated cargo; cars and wheeled vehicles; and liquefied
gases. Previously these had all been carried in liners or tramps, often with the help of
some special investment such as refrigerated holds and deep tanks for liquid chemicals
and vegetable oil. However, the standard of service was often poor. For example, vehi-
cles were very expensive to transport and were often damaged in transit. As the volume
of these cargoes grew, shippers and owners often worked together to improve the econom-
ics of the service, creating a period of tremendous innovation in ship design. From 1950
onwards the innovations came thick and fast. The first chemical parcel tanker, the
Marine Dow Chem was built in the United States in 1954, and this was soon followed
by the first container-ship, a conversion, in 1956. In the same year Wallenius lines built
the first car carrier, the Rigoletto, designed for the carriage of 260 cars, and the first
open hatch bulk carrier, designed with wide hatches to carry pre-packaged timber was
built in 1962, for use in the paper trade. The first purpose-built liquefied natural gas
(LNG) tanker came in 1964 and the first liquefied petroleum gas (LPG) tanker in 1955.

Each of these pioneer ships eventually grew into a fleet, and a new business sector
for the shipping industry arose. In most cases the mode of operation was dramatically
different from the ‘quayside to quayside’ business of the preceding century. The 
defining feature of these specialized segments is that they focus on the transport 
of a single cargo which permits, or requires, specialist investment to improve efficiency.
As a result, the ships are closely integrated with the industries they served, often a 
small group of charterers. Chemical tankers carried small parcels of chemicals 
between industrial plants; car carriers became an integral part of the international 
motor business; and LNG tankers are shuttled between specially built terminals. 
The investment and organization behind these projects created the new concept of 
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specialized shipping which became one of the building-blocks of the post-war global
economy.

Changing shipping company organization

As the shipping industry changed, so did the companies that ran it. Out of the top 10
UK liner companies in 1960, none remained 50 years later and there were no tramp
companies left. The change in registration is very apparent from the fleet statistics in
Table 1.9. In 1950, 71%
of the world fleet was
registered in Europe and
the United States, and
29% under overseas
flags. By 2005 the share
of the European and US
flags had fallen to 11%,
whilst other countries,
particularly flags of
convenience such as
Liberia and Panama,
accounted for 89%. 
Part of this change is
explained by the growth
of new economies, par-
ticularly Japan, South
Korea and China, whose
national fleets grew rap-
idly. For example, the
Japanese fleet grew
from 1.9 million grt in
1952 and 18.5 million grt
in 1997. However, a
more important expla-
nation is the growing
importance of inde-
pendent shipowners in
the post-Bretton Woods world and their preference for open registries such as Liberia
and Panama as a way of reducing costs.

The independent shipowners of this new generation were descendants of the tramp 
operators who had served the liner companies for the last century, supplemented by a
new generation of businessmen such as Onassis, Niarchos, Pao and Tung who saw the
opportunities in shipping. As the established national shipping companies struggled to
adapt, weighed down by wealth, tradition and the wrong ships, the ‘tramp’ operators of
Norway, Greece and Hong Kong were quick to spot that their new clients were the

Table 1.9 World merchant fleet by country (millions of tons)

Start of year 1902 1950 2005

W Europe & USA
Britain 14.4 18.2 9.8
USA 2.3 16.5 12.5
US Reserve 0.3 11.0 n/a
Holland 0.6 3.1 5.7
Italy 1.2 2.6 11.1
Germany 3.1 0.5 9.1
Belgium 0.3 0.5 3.5
France 1.5 3.2 4.3
Spain 0.8 1.2 2.2
Sweden 0.7 2.0 3.6
Denmark 0.5 1.3 0.7
Danish International 6.9
Total 25.7 60.0 69.4
% world fleet 80% 71% 11%

Other flags
Liberia 0.0 0.2 55.2
Panama 0.0 3.4 136.1
Greece 0.3 1.3 32.7
Japan 0.6 1.9 12.7
Norway 1.6 5.5 3.6
Others 4.0 12.3 342.8
Total 6.5 24.6 583.1
% world fleet 20% 29% 89%

WORLD 32.2 84.6 652.5

Source: Lioyd’s Register; Clarkson Research
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multinational oil companies, steel mills, aluminium producers, etc. These large companies
needed the raw materials available in Africa, South America and Australasia, and that
meant cheap sea transport. Whilst the established and cash-rich shipping companies
were not attracted by this risky, low-return business, the independents were only too
willing. Using time charters from the multinationals as security to raise finance, they
rapidly built up the fleets of tankers, bulk carriers and specialized ships that were
needed. Since the charters were subject to intense competition, to keep costs low they
used an invention of American tax lawyers, the ‘flag of convenience’. By registering the
ships in a country such as Panama or Liberia, they paid only a fixed registration fee, and
no further taxes were payable (see Chapter 16).

So once again the character of the shipping industry changed. The shipping companies
were transformed from high-profile pillars of imperial respectability into intensely 
private businesses run by entrepreneurs. The change was compounded during the long
recession of the 1980s (see Chapter 4) when even the most efficient shipowners had to
‘flag out’ and cut corners to survive. To the reputation for privacy was added the image
of running ships that were ‘old and corroded, structurally weak’.101 By the 1990s gov-
ernments, which had raised no real objection to the growth of the independent shipping
industry during the earlier period, became concerned about the quality standards and the
safety of the ships which operated in their national waters.

1.7 LESSONS FROM 5,000 YEARS OF COMMERCIAL SHIPPING

So that brings us to the end of the Westline. From the early sea trade in the Lebanon
5,000 years ago, the line has now arrived at China, and is heading through SE Asia to
India, the Middle East, Central Asia, Russia and eastern Europe. The shipping industry
has a unique opportunity to study its commercial history, and there are many lessons
which we could draw, but three stand out.

The first is the central part which shipping has played in the global economy. At every
stage in its development, sea transport has figured prominently, and the shipping industry,
with its distinctive international flavour, has played a central role.

Second, the basic economics of the business have not changed all that much over the
years. The messages gleaned from the Mesopotamian Maritime Code, the Roman bill
of lading or even Captain Uring’s exploits in the eighteenth century all tell the same
story of a business driven by the laws of supply and demand. The ships, technology and
customers change, but the basic principals of maritime commerce seem immutable.
Although there is continuity in the economic model, the circumstances can change with
remarkable speed. The break-up of the Roman Empire; the voyages of discovery in the
sixteenth century, steam and the colonial system in the nineteenth century, and the
mechanization of shipping in the second half of the twentieth century all dramatically
changed the world in which shipowners operated. In the process, shipping today has
become more than ever before an integral part of the process of globalization.

Third, shipping prospers during periods of political stability when the world is 
prosperous and stable. For example, we saw how the Mediterranean trade prospered
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when the Roman Empire provided safe passage, and declined when the Pax Romana
broke down in the third century. Similarly the stability provided by the European
empires from 1850 to 1950 created a framework in which the liner and tramp system
could operate. Then a new period of globalization in the post-Bretton Woods era following
the Second World War did the same sort of thing and once again the shipping business
had to adapt. So the lesson is that the starting-point for any future analysis is not 
economics but the geopolitical environment and where that is going.

But change was not always gradual. The step changes in knowledge and technology
were often followed by longer transitional periods as the commercial infrastructure was
developed to put the changes into practice. As a result, revolution was softened into a more
gradual evolution. Thus the voyages of discovery at the end of the fifteenth century took
just a couple of decades, but it took centuries for the new global commercial trading
system to grow out of them. Similarly, the transition from sail to steam started in the 1820s
but it was almost a century before steamships had completely taken over merchant ship-
ping from sail. More recently, containerization started in the 1950s but it was 25 years
before its full potential as a global transport system was felt in world trade. So although
change is sudden, the implementation of change is often a long and tedious business.

Pulling all this together, our task as maritime economists is to understand where we
are at any point of time, so that we can see where things might go next. We must also
understand the evolutionary nature of change. The die may be cast, but it is often many
years before the real consequences of change become apparent. Today we are in a phase
of transition created by globalization which is, in its own way, as revolutionary as the
voyages of discovery five hundred years ago.

1.8 SUMMARY

In this chapter we examined how shipping developed over the last 5,000 years. It turns
out that today’s trade network is just a snapshot taken as the world economy creeps jerkily
along its evolutionary path. The pace is usually too slow for contemporaries to see 
the trend, but from a historical perspective the progress is evident. The central role of
shipping in this process was obvious to early economists such as Adam Smith, who 
recognized that shipping offers the transport needed to promote economic development.
Indeed, shipping, trade and economic development all go hand in hand.

We divided the history of trade into three phases. The first started in the Mediterranean,
spreading west through Greece, Rome and Venice, to Antwerp, Amsterdam and London.
During this phase a global trading network gradually developed between the three great
population centres in China, India and Europe. At first this trade was by land and was
slow and expensive, but when the voyages of discovery opened up global sea routes in
the late fifteenth century, transport costs fell dramatically and trade volumes escalated.

The second phase was triggered by the industrial revolution in the late eighteenth
century. Innovations in ship design, shipbuilding and global communications made it
possible for shipping to be conducted as a global industry, initially through the Baltic
Exchange, whilst reliable steamships and technical innovations such as the Suez Canal
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made it possible for liner companies to operate regular services. For the next century
trade grew rapidly, focused around the colonial empires of the European states and the
framework of sea trade was radically changed.

Finally in the second half of the twentieth century another wave of economic and tech-
nical change was triggered by the dismantling of the colonial empires which were
replaced by the free trade economy initiated at Bretton Woods. Manufacturers set out to
track down better sources of raw materials and invested heavily in integrated transport 
systems which would reduce the cost of transporting these goods. During this period we
saw the growth of the bulk carrier markets, the containerization of general cargo 
and specialist shipping operations transporting chemicals, forest products, motor vehi-
cles, gas, etc. An important part of this revolution was the move of shipping away from
the nation states which had dominated previous centuries towards flags of convenience.
This brought greater economies and changed the financial framework of the industry,
but it also raised regulatory problems.

The lesson is that shipping is constantly changing. It is a business that grew up with
the world economy, exploring and exploiting the ebb and flow of trade. Today it has
become a tightly knit global business community, built on communications and free
trade. Perhaps that will change. But it is hard to disagree with Adam Smith that, what-
ever the circumstances ‘such therefore are the advantages of water transport that … this 
conveniency opens the whole world to the produce of every sort of labour’.102
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Shipping is an exciting business, surrounded by many false beliefs, misconceptions and even
taboos … The facts of the matter are straightforward enough and, when stripped of their 
emotional and sentimental overtones in clinical analysis, are much less titillating than the 
popular literature and maritime folklore lead one to expect.

(Helmut Sohmen, ‘What bankers always wanted to know about shipping but were afraid to
ask’, address to the Foreign Banks’ Representatives Association, Hong Kong, 27 June 1985.

Reprinted in Fairplay, London, 1 August 1986)

2.1 INTRODUCTION

Our aim in this chapter is to sketch the economic framework of the shipping industry.
Like the street map of a city, it will show how the different parts of the maritime 
business fit together and where shipping fits into the world economy. We will also try
to understand exactly what the industry does and identify the economic mechanisms
that make the shipping market place operate.

We start by defining the maritime market and reviewing the businesses that 
are involved in it. This leads on to a discussion of the demand for international 
transport and its defining characteristics. Who are its customers, what do they 
really want and what does transport cost? The overview of the demand is 
completed with a brief survey of the commodities traded by sea. In the second 
half of the chapter we introduce the supply of shipping, looking at the transport system
and the merchant fleet used to carry trade. We also make some introductory comments
about ports and the economics of supply. Finally, we discuss the shipping companies
that run the business and the governments that regulate them. The conclusion is that
shipping is ultimately a group of people – shippers, shipowners, brokers, shipbuilders,
bankers and regulators – who work together on the constantly changing task of trans-
porting cargo by sea. To many of them shipping is not just a business. It is a fascinating
way of life.



2.2 OVERVIEW OF THE MARITIME INDUSTRY

In 2005 the shipping industry transported 7.0 billion tons of cargo between 160 countries.
It is a truly global industry. Businesses based in Amsterdam, Oslo, Copenhagen,
London, Hamburg, Genoa, Piraeus, Dubai, Hong Kong, Singapore, Shanghai, Tokyo,
New York, Geneva and many other maritime centres compete on equal terms. English
is the common language, which nearly everyone speaks. Ships, the industry’s main
assets, are physically mobile, and international flags allow shipping companies to
choose their legal jurisdiction, and with it their tax and financial environment. It is 
also ruthlessly competitive, and some parts of the industry still conform to the ‘perfect
competition’ model developed by classical economists in the nineteenth century.

Merchant shipping accounts for roughly a third of the total maritime activity as 
can be seen from Table 2.1, which divides the maritime business into five groups: 
vessel operations (i.e. those directly involved with ships); shipbuilding and marine 
engineering; marine resources, which include offshore oil, gas, renewable energy and
minerals; marine fisheries, including aquaculture and seafood processing; and other
marine activities, mainly tourism and services. When all these businesses are taken into
account the marine industry’s annual turnover in 2004 was over $1 trillion. Although
these figures contain many estimates, they make a useful starting point because they put
the business into context and provide a reminder of the other businesses with which
shipping shares the oceans. Many of them use ships too – fishing, offshore, submarine
cables, research and ports are examples – providing diversification opportunities for
shipping investors.

In 2004 merchant shipping was much the biggest, with a turnover of about $426 
billion. The business had grown very rapidly during the previous five years, due to the
freight market boom which was just starting in 2004. In 2007 it operated a fleet of
74,398 ships, of which 47,433 were cargo vessels. Another 26,880 non-cargo merchant
vessels were engaged in fishing, research, port services, cruise and the offshore indus-
try (see Table 2.5 for details). This makes shipping comparable in size with the airline
industry, which has about 15,000 much faster aircraft.

It employs about 1.23 million seafarers, of whom 404,000 are officers and 823,000
are ratings,1 with smaller numbers employed onshore in the various shipping offices and
services. These are relatively small numbers for a global industry.

Naval shipping is worth about $170 billion a year, which includes personnel, 
equipment and armaments. Although not strictly involved in commerce, navies are
responsible for its protection and preserving open lines of commercial navigation on 
the major waterways of the world.2 About 9,000 naval vessels, including patrol craft,
operate worldwide with annual orders for about 160 new vessels. Cruise and ports 
complete the vessel operations section. There are over 3,000 major ports and terminals
around the world, with many thousands of smaller ones engaged in local trades. So this
is a major industry.

Supporting these core activities are the shipbuilding and marine equipment indus-
tries. There are over 300 large merchant shipyards building vessels over 5,000 dwt
worldwide, and many more small ship- and boatbuilding yards with a turnover of
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around $67 billion in 2004. In the 1990s the annual investment in new cargo ships was
$20 billion, but in 2007 $187 billion’s worth of new ships were ordered and shipbuild-
ing capacity was growing rapidly.3 Another $53 billion was spent on second-hand ships,
a very large figure in comparison with previous years.4 In addition, a network of ship
repair yards maintain merchant, naval and offshore ships. The shipyards are supported
by the marine equipment manufacturers, paint manufacturers and suppliers of the host

Table 2.1 Marine activities, 1999–2004

Turnover US$ m.a

Growth Share in
US$ millions 1999 2004 99–04 (% p.a.) 2004%

1. Vessel operations
Merchant shipping 160,598 426,297 22% 31%
Naval shipping 150,000 173,891 3% 13%
Cruise industry 8,255 14,925 12% 1%
Ports 26,985 31,115 3% 2%
Total 345,838 646,229 13% 47%
2. Shipbuilding
Shipbuilding (merchant) 33,968 46,948 7% 3%
Shipbuilding (naval) 30,919 35,898 3% 3%
Marine equipment 68,283 90,636 6% 7%
Total 133,170 173,482 5% 13%
3. Marine resources
Offshore oil and gas 92,831 113,366 4% 8%
Renewable energy — 159 0%
Minerals and aggregates 2,447 3,409 7% 0%
Total marine resources 95,278 116,933 4% 8%
4. Marine fisheries −
Marine fishing 71,903 69,631 −1% 5%
Marine aquaculture 17,575 29,696 11% 2%
Seaweed 6,863 7,448 2% 1%
Seafood processing 89,477 99,327 2% 7%
Total marine fisheries 185,817 206,103 2% 15%
5. Other marine related activities
Maritime tourism 151,771 209,190 7% 15%
Research and Development 10,868 13,221 4% 1%
Marine services 4,426 8,507 14% 1%
Marine IT 1,390 4,441 26% 0%
Marine biotechnology 1,883 2,724 8% 0%
Ocean survey 2,152 2,504 3% 0%
Education and training 1,846 1,911 1% 0%
Submarine telecoms 5,131 1,401 −23% 0%
Total other activities 179,466 243,898 6% 18%

Total marine activities 939,570 1,386,645 8% 100%

a The information in this table is based on many estimates and should be regarded as no more than a rough indication of
the relative size of the various segments of the maritime business. The totals include some duplication, for example
marine equipment is double-counted.

Source: Douglas-Westwood Ltd
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of equipment needed to construct and maintain the complex mechanical structures
which we refer to as merchant ships. Their turnover in 2004 was about $90 billion.

A third group of businesses are concerned with marine resources, mainly oil and gas
which turns over about $113 billion per annum. Marine fisheries, the fourth group, are
also very significant, including fishing, aquaculture, seaweed and seafood processing.
Marine tourism is larger still, but this group includes a wide range of activities, including
research, surveys, IT, and submarine telecoms. Finally, there are the marine services
such as insurance, shipbroking, banking, legal services, classification and publishing.
Whilst it is doubtful whether any of these global figures are very accurate, they provide
a starting point by putting the businesses we will study in this volume into the context
of the marine industry as a whole.

2.3 THE INTERNATIONAL TRANSPORT INDUSTRY

The modern international transport system consists of roads, railways, inland waterways,
shipping lines and air freight services, each using different vehicles (see Table 2.2). In
practice the system falls into three zones: inter-regional transport, which covers deep-sea
shipping and air freight; short-sea shipping, which transports cargoes short distances
and often distributes cargoes brought in by deep-sea services; and inland transport,
which includes road, rail, river and canal transport.

Deep-sea shipping and air freight

For high-volume inter-regional cargoes deep-sea shipping is the only economic 
transport between the continental landmasses. Traffic is particularly heavy on the 
routes between the major industrial regions of Asia, Europe and North America, but the
global transport network is now very extensive, covering many thousands of ports 
and offering services ranging from low-cost bulk transport to fast regular liner services.
Air freight started to become viable for transporting high-value commodities between
regions in the 1960s. It competes with the liner services for premium cargo such as 

Table 2.2 International transport zones and available transport modes

Zone Area Transport sector Vehicle

1 Inter-regional Deep-sea shipping Ship
Air freight Plane

2 Short-sea Coastal seas Ship/ferry
3 Land River and canal Barge

Road Lorry
Rail Train

Source: Martin Stopford 2007
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electronic goods, processed textiles, fresh fruit, vegetables and automotive spare parts.
Since the 1960s air freight has grown at over 6% per annum, reaching 111 billion ton
miles (btm) by 2005. Maritime trade has been growing more slowly, averaging 4.2%
growth per annum over the same period, but the volume of cargo is much larger.
Compared with the 28.9 trillion ton miles of maritime cargo in 2005, air freight still
accounted for only 0.4% of the volume of goods transported between regions.5 Its 
contribution has been to widen the range of freight transport by offering the option of
very fast but high-cost transport.

Short-sea shipping

Short-sea shipping provides transport within regions. It distributes the cargo delivered
to regional centres such as Hong Kong or Rotterdam by deep-sea vessels, and provides
a port-to-port service, often in direct competition with land-based transport such 
as rail. This is a very different business from deep-sea shipping. The ships are generally
smaller than their counterparts in the deep-sea trades, ranging in size from 400 dwt 
to 6,000 dwt, though there are no firm rules. Designs place much emphasis on cargo
flexibility.

Short-sea cargoes include grain, fertilizer, coal, lumber, steel, clay, aggregates, 
containers, wheeled vehicles and passengers. Because trips are so short, and ships visit
many more ports in a year than deep-sea vessels, trading in this market requires great
organizational skills:

It requires a knowledge of the precise capabilities of the ships involved, and a 
flexibility to arrange the disposition of vessels so that customers’ requirements are
met in an efficient and economic way. Good positioning, minimisation of ballast
legs, avoiding being caught over weekends or holidays and accurate reading of the
market are crucial for survival.6

The ships used in the short-sea trades are generally smaller versions of the ships 
trading deep-sea. Small tankers, bulk carriers, ferries, container-ships, gas tankers 
and vehicle carriers can be found trading in most of the regions on short-haul routes.
Short-sea shipping is also subject to many political restrictions. The most important is
cabotage, the practice by which countries enact laws reserving coastal trade to ships of
their national fleet. This system has mainly been operated in countries with very long
coastlines, such as the United States and Brazil, but is no longer as prevalent as it 
used to be.

Land transport and the integration of transport modes

The inland transport system consists of an extensive network of roads, railways, and 
waterways using trucks, railways and barges. It interfaces with the shipping system
through ports and specialist terminals, as shown in Table 2.2, and one of the aims of
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modern transport logistics is to integrate these transport systems so that cargo flows
smoothly and with minimum manual handling from one part of the system to another.7

This is achieved in three ways: first, by adopting international standards for the units in
which cargoes are transported, and these standards are applied to containers, pallets,
packaged lumber, bales (e.g. of wool) and bulk bags; second, by investing in integrated
handling systems designed to move the cargo efficiently from one transport mode to
another; and third, by designing the vehicles to integrate with these facilities – for exam-
ple, by building rail hopper cars which speed up the discharge of iron ore and building
open-hatch bulk carriers with holds that exactly comply with the standards for packaged
lumber.

As a result, transport companies operate in a market governed by a mix of competition
and cooperation. In many trades the competitive element is obvious: rail competes with
road; short-sea shipping with road and rail; and deep-sea shipping with air freight for
higher-value cargo. However, a few examples show that the scope of competition is 
much wider than appears possible at first sight. For example, over the last 50 years bulk
carriers trading in the deep-sea markets have been in cut-throat competition with the 
railways. How is this possible? The answer is that users of raw materials, such as power
stations and steel mills, often face a choice between use of domestic and imported raw
materials. Thus, a power station at Jacksonville in Florida can import coal from Virginia
by rail or from Colombia by sea. Or container services shipping from Asia to the US
West Coast and then transporting the containers by rail to the East Coast are in competi-
tion with direct services by sea via the Panama Canal. Where transport accounts for a
large proportion of the delivered cost, there is intense competition. But cost is not the
only factor, as shown by the seasonal trade in perishable goods such as raspberries and
asparagus. These products travel as air freight because the journey by refrigerated ship 
is too slow to allow delivery in prime condition. However, the shipping industry has 
tried to recapture that cargo by developing refrigerated containers with a controlled
atmosphere to prevent deterioration.

Although the different sectors of the transport business are fiercely competitive, 
technical development depends upon close cooperation because each component in 
the transport system must fit in with the others by developing ports and terminals
designed for efficient cargo storage and transfer from one mode to another. There 
are many examples of this cooperation. Much of the world’s grain trade is handled by
a system of barges, rail trucks and deep-sea ships. The modal points in the system 
are highly automated grain elevators which receive grain from one transport mode,
store it temporarily and ship it out in another. Similarly, coal may be loaded in
Colombia or Australia, shipped by sea in a large bulk carrier to Rotterdam, and 
distributed by a small short-sea vessel to the final consumer. The containerization of
general cargo is built around standard containers which can be carried by road, rail or
sea with equal facility. Often road transport companies are owned by railways and vice
versa. One way or another, the driving force which guides the development of these
transport systems is the quest to win more business by providing cheaper transport and
a better service.
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2.4 CHARACTERISTICS OF SEA TRANSPORT DEMAND

The sea transport product

The merchant shipping industry’s product is transport. But that is like saying that restau-
rants serve food. It misses out the qualitative part of the service. People want different
food for different occasions, so there are sandwich bars, fast-food chains and cordon
bleu restaurants. The Rochdale Report, one of the most thorough investigations of the
shipping industry ever carried out, commented on these sectoral divisions within the
industry as follows:

Shipping is a complex industry and the conditions which govern its operations in
one sector do not necessarily apply to another; it might even, for some purposes, be
better regarded as a group of related industries. Its main assets, the ships themselves,
vary widely in size and type; they provide the whole range of services for a variety
of goods, whether over shorter or longer distances. Although one can, for analytical
purposes, usefully isolate sectors of the industry providing particular types of serv-
ice, there is usually some interchange at the margin which cannot be ignored.8

Like restaurateurs, shipping companies provide different transport services to meet the
specific needs of different customers, and this gives rise to three major segments in the
shipping market, which we will refer to as liner, bulk and specialized shipping. The liner
business carries different cargoes, provides different services and has a different 
economic structure than bulk shipping, whilst the ‘specialist’ market segments which
focus on the transport of cars, forest products, chemicals, LNG and refrigerated produce
each have their own, slightly different, characteristics. But as Rochdale points out, they
do not operate in isolation. They often compete for the same cargo – for example, during
the 1990s the container business won a major share of the refrigerated trade from the
reefer fleet. In addition, some shipping companies are active in all the shipping sectors
and investors from one sector will enter another if they see an opportunity.

So although there is some market segmentation, these markets are not isolated 
compartments. Investors can, and do, move their investment from one market sector to
another,9 and supply–demand imbalances in one part of the market soon ripple across
to other sectors. In what follows we will first explore the characteristics of the world
trade system which creates the demand for different types of transport service; then we
discuss how this translates into price and qualitative aspects of the transport product;
and finally, we discuss how this has led to segmentation in the shipping business
(ground we have already covered historically in Chapter 1, but which we will now
examine in a more structured way). Is shipping one industry or several?

The global sea transport demand model

Shipping companies work closely with the companies that generate and use cargo. 
As we saw in Chapter 1, today’s multinational companies source raw materials where
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they are cheapest and locate manufacturing facilities in any low-cost corner of the
world, however remote, drawing many towns and cities into the global economy. These
oil companies, chemical producers, steel mills, car manufacturers, sugar refiners, con-
sumer goods manufacturers, retail chains and many others are the shipping industry’s
biggest customers.

These businesses need many different types of transport, and Figure 2.1 gives a 
bird’s-eye view of how shipping serves their global businesses.10 On the left are the four
primary producing sectors of the world economy: energy, including coal, oil and gas;
mining, including metal ores and other crude minerals; agriculture, including grain 
and oilseeds, refrigerated foods, vegetable oils, and live animals; and forestry. These
commodities are the building-blocks of economic activity, and transporting them from
areas of surplus to areas of shortage, usually in the largest parcels possible to reduce
transport costs, is a major market for the shipping industry.

Most of these raw materials need primary processing, and whether this takes place
before or after transport makes a major difference to the trade. The principal industries
involved are listed in the centre of Figure 2.1. At the top are oil refining, chemicals, 
and steel; the corporations that control these heavy industrial plants are major users 
of bulk transport and their policies change. For example, oil may be shipped as crude
or products, with very different consequences for the transport operation. The more
important manufacturing industries shown in the lower part of the middle column
include vehicle manufacturing, light engineering, food processing, textiles, and wood
and paper processing. They import semi-manufactures such as steel products, pulp,
petroleum, chemicals, vegetable oils, textile fibres, circuit boards and a host of other
products. Although these products still travel in large quantities, the cargo parcels are
usually smaller and the commodities are more valuable. For example, iron ore is worth
about $40 per tonne, but steel products are worth about $600–1,000 per tonne. They may
also use special ships and cargo-handling facilities, as in the case of forest products and
chemicals tankers.

Manufactured goods are often shipped several times, first to assembly plants and then
on to other plants for finishing and packaging. This is a very different business from the
raw materials and semi-manufactures discussed in previous paragraphs. Physical quan-
tities are generally much smaller, and the components shipped around the world from
one fabricator to another are increasingly valuable. For many products tight inventory
control calls for fast, reliable and secure shipment, often in relatively small parcels, and
transport now plays a central part in the world business model. A recent development in
trade theory argues that comparative advantage is driven by clusters of expertise scat-
tered around the globe.11 Clusters of companies specializing in a particular business, say
manufacturing ski boot clamps (or maritime equipment for that matter) develop a ‘com-
parative advantage’ in that product.12 With the right communications and transport,
these clusters can market their products globally, leading to a broader trade matrix,
improved global efficiency and in the process giving shipowners more cargo. This is a
theme we will develop in Chapter 10 where we examine the principles underlying 
maritime trade. For the present we can simply note that these remote clusters of expert-
ise are reliant on cheap and efficient transport to deliver their products to market, and 
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the transport network developed by the container companies in the second half of the
twentieth century must have contributed significantly to the growth of manufacturing in
these areas.

In the right-hand column of Figure 2.1 are listed the final customer groups for the
processed and manufactured products. At the top are three very important industries:
power generation, transport and construction. These use large quantities of basic materials
such as fuel, steel, cement and forest products. They are usually very sensitive to the

Figure 2.1
International transport system showing transport requirements
Source: Martin Stopford, 2007
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business cycle. Below them are listed the end markets for the goods and services produced
by the world economy, loosely classified as companies and consumers.

This diversity of cargo makes analysing trade flows between these industries complex.
Whilst primary materials, such as oil, iron ore and coal, move from areas of surplus to
areas of shortage, and are quite simple to analyse, specialist cargoes are often traded for
competitive reasons rather than supply and demand deficit – for example, the United
States produces motor vehicles locally, but is also a major export market for manufactur-
ers in Asia and Europe. In fact, when we view trade from the viewpoint of the underlying
economic forces which drive it, there are three quite different categories. First, there is
deficit trade, which occurs when there is a physical shortage of a product in one area and
a surplus in another, leading to a trade flow which fills the gap in the importing country.
This is very common in the raw material trades but also for semi-manufactures, for 
example when there are difficulties in expanding processing plant. Second, there is com-
petitive trade. A country may be capable of producing a product, but cheaper supplies are
available overseas. Or consumers or manufacturers may wish for diversity. For example,
many cars are shipped by sea because consumers like a greater choice than domestic car
manufacturers can offer. Third, there is cyclical trade which occurs in times of temporary
shortages, for example due to poor harvests, or business cycles, leading to temporary trade
flows. Steel products, cement and grain are commodities which often exhibit this charac-
teristic. These are all issues which come up in discussing the trades in Part 4. This chap-
ter simply introduces the transport systems that have developed to carry the cargoes.

The job of the shipping industry is to transport all these goods from place to place.
There are about 3,000 significant ports handling cargo, with a theoretical 9 million
routes between them. Add the complex mix of commodities and customers outlined
above (a ton of iron ore is very different from a ton of steel manufactured into a Ferrari!)
and the complexity of the shipping industry’s job becomes all too apparent. How does
it organize the job?

The commodities shipped by sea

We can now look more closely at the commodities the industry transports. In 2006 the
trade consisted of many different commodities. Raw materials such as oil, iron ore,
bauxite and coal; agricultural products such as grain, sugar and refrigerated food; indus-
trial materials such as rubber, forest products, cement, textile fibres and chemicals; 
and manufactures such as heavy plant, motor cars, machinery and consumer goods. It
covers everything from a 4 million barrel parcel of oil to a cardboard box of Christmas
gifts.

One of the prime tasks of shipping analysts is to explain and forecast the development
of these commodity trades, and to do this each commodity must be analysed in the con-
text of its economic role in the world economy. Where commodities are related to the
same industry, it makes sense to study them as a group so that interrelationships can be
seen. For example, crude oil and oil products are interchangeable – if oil is refined before
shipment then it is transported as products instead of crude oil. Similarly, if a country
exporting iron ore sets up a steel mill, the trade in iron ore may be transformed into a
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smaller trade in steel products. To show how the various seaborne trades interrelate, the
main seaborne commodity trades are shown in Table 2.3, arranged into four groups
reflecting the area of economic activity to which they are most closely related. The growth
rate of each commodity between 1995 and 2006 is also shown in the final column, illus-
trating the difference in character of the different trades. These groups can be summarized
as follows.

Table 2.3 World seaborne trade by commodity and average growth rate

Million tonnes of cargo

% growth p.a.
1995 2000 2005 2006 1995–2006

1. Energy trades
Crude oil 1,400 1,656 1,885 1,896 2.8%
Oil products 460 518 671 706 4.0%
Steam coal 238 346 507 544 7.8%
LPG 34 39 37 39 1.3%
LNG 69 104 142 168 8.5%
Total 2,201 2,663 3,242 3,354 3.9%

Share of total in 2006 44%
2. Metal industry trades
Iron ore 402 448 661 721 5.5%
Coking coal 160 174 182 185 1.3%
Pig iron 14 13 17 17 1.8%
Steel product 198 184 226 255 2.3%
Scrap 46 62 90 94 6.7%
Coke 15 24 25 24 4.4%
Bauxite/alumina 52 54 68 69 2.6%
Total 887 960 1,269 1,366 4.0%

Share of total in 2006 18%
3. Agricultural trades
Wheat/coarse grain 184 214 206 213 1.3%
Soya beans 32 50 65 67 7.0%
Sugar 34 37 48 48 3.2%
Agribulks 80 88 97 93 1.4%
Fertilizer 63 70 78 80 2.2%
Phosphate rock 30 28 31 31 0.2%
Forest products 167 161 170 174 0.3%
Total 590 648 695 706 1.6%

Share of total in 2006 9.4%
4. Other cargoes
Cement 53 46 60 65 1.9%
Other minor bulk 31 36 42 44 3.2%
Other dry cargo 1,116 1,559 1,937 2,016 5.5%
Total 1,200 1,641 2,039 2,125 5.3%

Share of total in 2006 28%
memo: Containerized 389 628 1,020 1,134

4,878 5,912 7,246 7,550 4.1%

Source: CRSL, Dry Bulk Trades Outlook, April 2007, Oil & Tanker Trades Outlook, April 2007, Shipping Review &
Outlook, April 2007
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● Energy trades. Energy dominates bulk shipping. This group of commodities, which
by weight accounts for 44% of seaborne trade, comprises crude oil, oil products, 
liquefied gas and thermal coal for use in generating electricity. These fuel sources
compete with each other and non-traded energy commodities such as nuclear power.
For example, the substitution of coal for oil in power stations in the 1980s trans-
formed the pattern of these two trades. The analysis of the energy trades is concerned
with the world energy economy.

● Metal industry trades. This major commodity group, which accounts for 18% of sea
trade, represents the second building-block of modern industrial society. Under this
heading we group the raw materials and products of the steel and non-ferrous metal
industries, including iron ore, metallurgical grade coal, non-ferrous metal ores,
steel products and scrap.

● Agricultural and forestry trades. A total of seven commodities, accounting for just
over 9% of sea trade, are the products or raw materials of the agricultural industry.
They include cereals such as wheat and barley, soya beans, sugar, agribulks, fertil-
izers and forest products. The analysis of these trades is concerned with the demand
for foodstuffs, which depends on income and population. It is also concerned with
the important derived demand for animal feeds. On the supply side, we are led into
the discussion of land use and agricultural productivity. Forest products are prima-
rily industrial materials used for the manufacture of paper, paper board and in the
construction industry. This section includes timber (logs and lumber) wood pulp,
plywood, paper and various wood products, totalling about 174 mt. The trade is
strongly influenced by the availability of forestry resources.

● Other cargoes. There are a wide range of commodities which together account for
28% of sea trade. Some are industrial materials such as cement, salt, gypsum, 
mineral sands, chemicals and many others. But there are also large quantities of
semi-manufactures and manufactures such as textiles, machinery, capital goods and
vehicles. Many of these commodities have a high value so their share in value is
probably closer to 50%. They are the mainstay of the liner trades and the memo
item at the bottom of the table estimates the volume of containerized cargo at 
1.1 billion tons in 2006.

Viewing the trade as a whole, over 60% of the tonnage of seaborne trade is associated
with the energy and metal industries, so the shipping industry is highly dependent upon
developments in these two industries. But although these trade statistics convey the scale
of the merchant shipping business, they disguise its physical complexity. Some shipments
are regular, others irregular; some are large, others are small; some shippers are in a hurry,
others are not; some cargoes can be handled with suction or grabs, while others are 
fragile; some cargo is boxed, containerized or packed on pallets, while other cargo is loose.

Parcel size distribution

To explain how the shipping industry transports this complex mix of cargoes, we use
the parcel size distribution (PSD) function. A ‘parcel’ is an individual consignment of
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cargo for shipment, for example 60,000 tonnes of grain that a trader has bought; 15,000
tonnes of raw sugar for a sugar refinery; 100 cases of wine for a wholesaler in the UK;
or a consignment of auto parts. The list is endless. For a particular commodity trade, the
PSD function describes the range of parcel sizes in which that commodity is trans-
ported. If, for example, we take the case of coal shown in Figure 2.2(a), individual ship-
ments ranged in size from under 20,000 tons to over 160,000 tons, with clusters around
60,000 tons and 150,000 tons. However, the PSD for grain, shown in Figure 2.2(b), 
is very different, with only a few parcels over 100,000 tons, many clustered around
60,000 tons and a second cluster around 25,000 tons. Figure 2.2(c) shows two even
more extreme trades – iron ore is almost all shipped in vessels over 100,000 dwt, with
the largest cluster of cargoes around 150,000 dwt, whilst bulk sugar, a much smaller
trade, clusters around 25,000 tons.

There are hundreds of commodities shipped by sea (see Table 11.1 in Chapter 11 for
more examples of the bulk
commodities) and each has
its own PSD function, the
shape of which is deter-
mined by its economic char-
acteristic. Three factors
which have a particular
impact on the shape of the
PSD function are the stock
levels held by users (e.g. a
sugar refinery with an annual
throughput of 50,000 tons is
hardly likely to import raw
sugar in 70,000 ton parcels);
the depth of water at the
loading and discharging ter-
minals; and the cost savings
by using a bigger ship
(economies of scale become
smaller as ship size increases
and eventually using a bigger
ship may not be worth the
trouble). From these factors
shipping investors have to
sort out the mix of cargo
parcels they think will be
shipped in future and from
this decide what size of ship
to order. Will the average
size of iron ore cargoes
move up from 150,000 tons

Figure 2.2
Parcel size distribution for coal, grain, ore and bulk sugar
Source: Sample of 7,000 dry cargo fixtures 2001–2


