THE ROLE OF VERTICAL INTEGRATION
IN THE SHIPPING INDUSTRY

By Mark Casson*

1. INTRODUCTION

An inquiry into vertical integration (VI) in the shipping industry is particularly
timely for several reasons. First, VI has recently attracted considerable theoretical
interest from economists working on the instututional theory of the firm. This
institutional theory was pioneered by Coase (1937) and has since been extensively
developed by Williamson (1971, 1975, 1979, 1981), and others. It explains the
pattern of vertical, horizontal and conglomerate integration by enterprises in
terms of a general theory of the scope of the firm (Silver, 1984).

At one time the institutional structure of industry was the subject of empirical
generalisations which had no theoretical foundation. Now, as a result of recent
developments, theory has to some extent outstripped empirical work. More
testing of the theory needs to be done. One of the most effective ways of testing
institutional theories is by the industry case study: an investigation of VI in the
shipping industry is a useful contribution.

Secondly, the shipping industry has an important role in the contemporary
restructuring of world trade. Deindustrialisation in Western Europe and the
growth of manufacturing in Japan are manifestations of a significant re-location
of world industrial production. Newly industrialising countries in South East Asia
(including Hong Kong, Singapore, Taiwan, Philippines and South Korea) and
Latin America (notably Brazil and Mexico) are increasingly involved in “‘off-shore
processing”, importing components and semi-processed products from developed
countries and using labour-intensive methods to transform them into finished
products for re-export. This has stimulated international trade in intermediate
products, many of which are shipped in fairly large consignments. The question
arises whether economies of VI are likely to contribute significantly to the
efficient organisation of this trade in intermediate products. Will closer ownership
ties between shipper and shipping company, for example, reduce port handling
costs for cargo and permit a faster turnround for vessels?
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Thirdly, concern over the institutional structure of industry combines with
concern over its locational structure in current debate on the role of multinational
corporations in world trade (Buckley and Casson, 1976; Dunning, 1977). A multi-
national corporation owns and operates productive activities in several countries.
During the current world recession, many multinationals are rationalising their
production internationally, so that some stages of production are concentrated in
one country and other stages in another. As a result, a significant proportion of
trade in intermediate products is now intra-firm trade between affiliates of the
same company. When a multinational owns and controls upstream and down-
stream activities in different countries, the question naturally arises of its attitude
to the “gap in control” over transport. Are potential economies of VI between
adjacent stages of production sacrificed if an independent carrier is responsible
for transport of the intermediate product between them? To what extent will a
vertically integrated multinational producer wish to ‘“‘close the gap” between
upstream and downstream activities by integrating into shipping as well? If it is
uneconomic — as it often is — to integrate into shipping, are there alternative
contractual arrangements which will give the multinational many of the benefits
of VI but without the costs? :

Fourthly, recent changes in the shipping industry connected with container-
isation, greater state involvement, and the partial break-up of the conference
system make VI within the shipping industry a subject of intrinsic interest,
irrespective of its wider implications. Do the new technologies associated with
containerisation lend themselves more or less readily than did the old technologies
to exploitation through VI? If greater state involvement in the shipping industry
makes it more difficult for cross-traders and non-state-owned companies to
secure cargoes on the open market, will this encourage integration between
produétion and shipping as a defensive mechanism to assure the continuation
of freight business on a long-term basis? Finally, can the weak form of horizontal
integration that is effected through the conference system be either a substitute
for, or a complement to, vertical integration within the industry? If horizontal
and vertical integration are indeed related in some way, is the weakening of
horizontal links through the break-up of the conference system likely to have
repercussions on the level of VI?

It would be unreasonable to claim that this exploratory study can fully answer
any of these questions. let alone all of them. Intermodal integration, for example,
is an important issue in its own right; a full discussion of this is deferred to a
subsequent paper. Nevertheless, the empirical evidence reported below indicates
certain regularities in the pattern of VI, both within the shipping industry itself
and between shipping and other industries. These regularities are consistent with
the modern institutional theory of the firm. Furthermore, they suggest that some
of the factors identified by the theory are of far greater importance than others.
It is therefore possible to identify a small number of aspects of VI on which
future research on the shipping industry should focus.

Section 2 outlines, in general terms, the main incentives and disincentives of
VI identified by the theory of the firm. Section 3 presents empirical evidence on
how the extent of integration into shipping varies across industries. The evidence
relates not only to contemporary industries, but also to instances of integration
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FIGURE 1
A Vertical Sequence Including Shipping

reported in business and economic history. It appears that on the whole there is
very little integration between shipping and the industries that generate cargo.
Section 4 examines the contractual arrangements prevailing in those sectors of
the shipping industry where integration is absent. Section 5 discusses the pattern
of integration revealed by a sample inquiry into United Kingdom shipping firms
in 1984. The conclusions are summarised in Section 6.

2. MOTIVES FOR INTEGRATION BETWEEN SHIPPING AND PRODUCTION

VI between production and transport occurs when the same firm directly controls
both a production process and the shipping of one or more of its inputs or out-
puts. VI between production and transport has received surprisingly little atten-
tion from economists: the most detailed analysis is that of Oi and Hurter (1965),
but their work is concerned with road transport rather than with shipping.

The relationship between production and shipping is illustrated by the stylised
vertical sequence shown in Figure 1. In the context of this scheme, the terms
“production” and “intermediate product” need to be interpreted widely. “Up-
stream production” may include mining and agriculture as well as manufacturing,
and “downstream production* may include wholesaling and retailing. Similarly,
the “intermediate product” may be at any stage of processing from a raw material
to a finished product awaiting distribution.

The economics of integrating shipping with production depend upon whether
or not the adjacent stages of production are themselves integrated. To simplify
subsequent analysis, it is assumed that upstream and downstream production are
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already integrated and that the only question is whether shipping of the inter-
mediate product should be sub-contracted or provided by the producer himself.
The question, in other words, is whether the producer should fill the “transport
gap” in his sequence of operations.

A recent survey of the theory of VI (Casson, 1984) identifies a number of
situations which encourage VI, and others which discourage it. This survey
builds on a wide variety of previous work, including Arrow (1975), Green (1974),
Klein, Crawford and Alchian (1978), Warren-Boulton (1974) and Waterson
(1982). An adaptation of the analysis to shipping indicates the following hypo-
thetical situations as markedly favourable or unfavourable to VI. (Their practical
importance is considered in Section 3.)

Situations which favour vertical integration

(a) Government regulation of the market for shipping services may encourage
VI

If, as a result of government action on such matters as flag discrimination,
freight rates are too high, a producer can reduce the cost of shipping services by
owning and operating his own ships. Though his shipping division may have to
charge his production division a notionally high price, the true opportunity cost
of shipping services is nevertheless reduced.

If, on the other hand, government fixes a maximum price of shipping services
too low (in order, say, to subsidise domestic exports), then independent shipping
lines may reduce their operations, and thus cause a shortage of cargo capacity. A
producer that is self-sufficient in shipping can avoid the rationing of cargo space,
since his internally generated traffic naturally carries first priority.

All taxes, quotas, manning restrictions, inspection requirements and so on
which are applied only to shipping services offered for hire may be avoided by
integrating ship ownership with cargo generation.

(b) Natural monopoly power on a shipping route may encourage VI in the
absence of sophisticated pricing arrangements.

Because there are economies of vessel size, the annual carrying capacity of a
vessel on a given route may be quite large in proportion to the annual volume of
traffic. Under certain conditions this creates a natural monopoly situation, which
the shipping company can exploit by raising the price of its services. But if a
uniform monopoly price is charged the company is liable to drive away marginal
traffic. To exploit the monopoly effectively it is necessary to charge discrimin-
atory prices based upon what each category of traffic will bear and, within each
category, upon what each successive unit of traffic will bear. This is quite com-
patible with overall economic efficiency, provided that marginal units of traffic
are charged at marginal cost, and intra-marginal units are never charged at more
than the customer is willing to pay.

Economies of VI arise when it is difficult to implement price discrimination.
It may then be advantageous for the shipping company to integrate into those
activities which generate marginal cargoes in order to avoid losing traffic when
a uniform monopoly price is set. Generally speaking, this involves integrating
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into those activities which generate the traffic which has the most price-elastic
derived demand for shipping services. Bennathan and Walters (1969) have shown
that that traffic is characterised by highly elastic final demand, a high proportion
of transport costs in total costs, and easy substitution at the margin between
shipping and other forms of transport.

(c) Opportunities for transfer pricing encourage VI.

By operating a shipping division out of a tax haven, and over-invoicing produc-
tion divisions for intra-firm supplies of shipping services, an integrated company
can reduce its global tax liability below what would be incurred by equivalent
arm’s-length operations. The advantages of transfer pricing increase in proportion
with the differentials between the marginal rates of profit taxation in different
countries. Transfer pricing can also be used to avoid exchange controls and
restraints on the export of capital if capital transfers are disguised as internal
payments for over-priced shipping services.

(d) A monopolist may be encouraged to undertake VI by the prospect of
deterring the entry of competitors.

A producer seeking to create a monopoly (or a group of producers seeking to
establish a cartel) could strengthen its position if it owned a shipping line that
monopolised the route that took its products to market. Conversely, a shipping
line seeking to strengthen its monopoly might integrate backwards into a mono-
polistic production enterprise. Increasing the number of stages at which a
potential rival must enter is likely to increase the entrant’s capital requirements,
and his cost of capital. This raises the limit price which can be charged for the
delivered product; so the profits of the combined production and transport
operations are increased under integrated monopoly.

(e) High fixed costs, inelastic short-run limits on capacity, and rigid structural
interdependence between constituent activities within a plant, all encourage
integration into shipping.

This is mainly because these technological factors all make for economies of
continuity of flow in production. They may apply to upstream production, to
downstream production, or to both. To ensure that production is not interrupted,
assured continuity in the supply of shipping is crucially important.

In principle, continuity of supplies can be assured by negotiating long-term
contracts; but in practice such contracts are difficult to enforce. Unless the
contract is underpinned by mutual goodwill, there is always a risk that someone
will renege. This risk is particularly acute in international transactions because of
the limitations of international law.

The volume of litigation in shipping is certainly high, but it should be noted
that contracts usually provide that any disputes should be resolved under the law
of a particular country (often the UK) and it is sometimes fairly easy to obtain
the assistance of courts in other countries for the enforcement of judgements.
Large firms can diversify some of their enforcement risks because they are con-
cerned with so many different commodities and different shipping routes. Recent
institutional developments, such as the BIFFEX futures market in shipping
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services, have reduced some of the other risks associated with long-term contracts
by allowing both sides to hedge against unforeseen changes in cargo rates.

It is difficult to ensure continuity through a sequence of short-term contracts,
because the producer is vulnerable to a renegotiation of the price instigated by
the shipping firm. It is relatively easy for the shipping firm to threaten to cut off
the producer’s supplies at short notice unless he concedes a higher price for
shipping services.

It is worth noting, however, that this vulnerability is often mutual, because
shipping itself has high fixed costs and inelastic short-run limits of capacity. This
point is explored further in Section 4.

(f) “Small numbers” bargaining with non-recoverable set-up costs encourages
VI

Small numbers bargaining typically arises when the intermediate product
requires highly specific upstream plant to produce it, highly specific downstream
plant to use it, and highly specific vessels to transport it. This makes it difficult
for the upstream producer to switch at short notice to another downstream
producer or to another shipping company. Likewise it is difficult for the down-
stream producer and for the shipping company to switch to other clients. In the
short run, therefore, barriers to entry into each activity mean that each party has
only a limited number of other parties with whom he can deal.

Non-recoverable set-up costs arise from the difficulty of switching equipment
to alternative uses. The costs incurred in meeting the specific requirements of the
industry cannot be recovered if the equipment has subsequently to be redeployed
in another industry. Each party, once he has entered, confronts a barrier to exit.
The barriers to entry lead to short-run bargaining, but the barriers to exit make
each party very vulnerable to threats from the others. It is difficult for any party
to refuse an unfavourable offer from either of the others, because the credibility
of a counter-threat to leave the industry is undermined.

The solution is for all the parties to agree terms before they have committed
themselves to investment in specific plant. When they negotiate before commit-
ment they are bargaining in a competitive environment which includes all poten-
tial entrants, and they are immune to threats induced by barriers to exit. But how
can any of the parties be sure that the others will not renege on the bargain after a
specific investment has been made? The surest way to avoid this risk is for all the
parties to consolidate their interests financially before any of them becomes
committed. In other words, investment in upstream production, downstream
production and transport facilities is effected by a single integrated company.

(g) The introduction of a new technology into production or shipping encour-
ages VI.

The benefits of the new technology may spill over to other stages within
the vertical sequence. Alternatively, the successful introduction of the technology
may call for expenditure at other stages of production by firms which derive no
direct benefit from it. These technological externalities can, in principle, be
resolved through arm’s length contracts. But it may be simpler to consolidate the
activities financially before the new technology is introduced.
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(h) Difficulty in controlling the quality of shipping services encourages VI.

Some products are particularly difficult to transport and are liable to damage:
their handling requires special expertise and great care. When a shipping com-
pany is carrying goods on its own account (see section 4) it has a direct pecuniary
incentive to exercise care. But if the shipping company is a subcontractor
handling goods for a producer, the producer may wish to monitor and control the
handling himself. Integration between production and shipping gives the producer
the requisite degree of control.

Perishable products are also sensitive to delays in shipment. An important
aspect of quality of service for them is that sailing times are closely synchronised
with upstream and downstream production schedules.

Perishability is particularly important when it is combined with short-run
volatility in demand or supply. When a product is perishable it is difficult to
accommodate short-run fluctuations by holding precautionary stocks, so when
fluctuations occur it is necessary to rearrange transport. For example, if produc-
tion plans have to be revised because of unforeseen breakdowns either upstream
or downstream, it may be necessary to revise sailing times at short notice.

The problems of coordinating production and shipping can be solved, in
principle, by a sophisticated subcontracting arrangement which specifies rights
and responsibilities under a range of different contingencies, and so provides
appropriate incentives. Greater flexibility with less formality can, however, be
achieved by bringing the shipping operation under the control of the producer.

Situations which discourage vertical integration

(i) Differences in the efficient scale of operation at adjacent stages discourage
VI.

When technological factors mean that the minimum efficient scale of opera-
tion at one stage is well above the maximum efficient scale of operation at an
adjacent stage, then a single large facility at the first stage must be coupled to
several small facilities at the second stage.

The problem of reconciling efficiency of scale at the adjacent stages becomes
particularly acute when efficient scales are not integer multiples of one another.
For example, if a vessel with annual carrying capacity of 350,000 tons derives its
cargo from upstream plants with an annual capacity of 100,000 tons each, then
either three plants are fully utilised and the vessel operates at below capacity,
or four plants are operated at below capacity in order to make full use of the
vessel. To achieve full capacity working in both production and shipping it is
necessary to produce at an annual rate equal to the lowest common multiple of
the capacities: in this case 700,000 tons must be produced by seven plants and
carried in two vessels.

The problem can be avoided if it is possible to open up the market at the
margin to balance supply and demand through arm’s length trade. Thus the
company could either operate three of its own plants and hire out 50,000 tons
of its vessel’s capacity to third parties, or operate four plants and allocate 50,000
tons of intermediate product to independent vessels. The difficulties with this
strategy are two-fold. First, the company’s policy of internalising shipping services
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may increase the costs of using the external market to a prohibitive level.
Secondly, opening up the market undermines any strategy of seeking to
strengthen monopoly power along the lines indicated in (d). If the company can-
not open up the intermediate product market, its management must assume
responsibility for multi-plant operation, quite possibly with several plants up-
stream and downstream and several vessels in operation between them. This is
likely to create diseconomies of bureaucracy within the management team.

If plants or ships are versatile, part of this problem can be avoided by arranging
for plants to produce a variety of products, or for vessels to carry a variety of
products. This, however, only transforms the problem rather than solving it.
For the versatile use of equipment increases the diversity of the activities that
must be managed, and stretches the expertise of the management team to its
limits. '

(i) Existence of joint products discourages V1.

Integrating into an activity which generates joint products creates the problem
of arranging for the profitable disposal of the product that is not required. One
solution is to widen the scope of the firm even further by integrating into the
activities which use the by-product, but this again raises the problems of diversity.
The existence of joint products is, in fact, a characteristic of transport, including
shipping. For outward and return journeys on a single route, for example, trans-
port services on the two legs of a round trip are in joint supply. In certain cases
it may be easy for a producer who has integrated into shipping to obtain a return
cargo for his vessel. But often suitable return cargoes are difficult to find.
Efficient operation may require the rostering of vessels on triangular voyages, or
even on round-the-world trips. To achieve full integration between shipping and
cargo generation on every leg of the trip would require extremely wide and finely
balanced global production by the company. To avoid the management problems
associated with this strategy, it may be preferable to hire shipping services from
an independent line.

3. DISCRIMINATING BETWEEN ALTERNATIVE MOTIVES

Evidence on the extent of VI between production and shipping is extremely
sketchy, but the following generalisations seem to be valid.

(i) The extent of integration has been very small throughout the world eco-
nomy during the last century. Integration between manufacturing and shipping is
particularly unusual: the most important example is in the paper and pulp
industry.

(ii) In agriculture and minerals, most integration into shipping involves the
carriage of just one (or at most a few) commodities per vessel. The commodities
are generally shipped in large consignments to a single port. This applies partic-
ularly to bananas and other tropical fruits which are grown on large plantations.
Other examples are chilled meat, palm oil, oil, bauxite, iron ores, coal and nitrate.
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(iii) Within agriculture, it is in the carriage of refrigerated products that integ-
ration is most conspicuous: the United Fruit Company’s “white fleet” is used in
the banana trade, and the Vestey family’s “Blue Star” fleet transports chilled
Argentinian and Australian beef to Britain. (It is noteworthy that the Blue Star
fleet serves independent producers too, and operates a container service through a
consortium.)

(iv) Within the mineral sector, it is the oil industry that is most heavily integrated
into shipping. The oil companies’ vessels account for only about 30 per cent of
world oil tonnage, but this percentage is higher than in other industries. Recently,
however, the proportion of world tanker tonnage owned by the oil companies has
noticeably diminished. During the time when ships were coal-fired, integration
between coal mining and shipping was also significant, though there appears to
have been little integration of the day-to-day operations. The cross-investments
between companies appear to have been rather a matter of trade investments and
hedging than vertical integration per se. There is also some integration between
domestic gas distribution and the shipping of liquified natural gas.

(v) Within the same industry, integration into shipping may occur on some
routes and not on others. For example, there is very little integration in the
export of chilled lamb from New Zealand to Britain, but much more in the export
of beef from Argentina.

Shipping technology

The lack of integration between production and shipping is readily explained
by factors (i) and (j) identified in the previous section.

Shipping is characterised by large economies of scale. Both capital cost and fuel
requirements per cubic capacity decrease as the size of vessel increases. On the
other hand, the vessel’s manoeuvrability, the convenience of stowage and the
number of ports that can be used all diminish with size beyond a certain point.
But the size of vessel at which these disadvantages become important is normally
very large by comparison with the volume of traffic that is likely to be generated
by any one plant. This means that to keep a vessel of efficient size fully utilised
a producer would have to replicate plants within the hinterland of a given port,
increase the number of ports of call on each voyage, or design the vessel as a
general carrier and diversify his activities over a range of industries. All these
strategies are liable to incur diseconomies in the management of production.
Another alternative is to sell space on the vessel to other producers: this has the
disadvantage that the producer has to diversity into the marketing of shipping
services.

It has already been noted that shipping generates joint products. This creates
the problem of finding a return cargo on each trip. The more specialised the
vessel, the more difficult it normally is to find a return cargo. This provides an
incentive to use general purpose vessels when return cargoes are available. On the
other hand, this advantage of a general purpose vessel disappears if it is impossible
to find any return cargo.
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Economies of scale in production

The conditions most favourable to integration occur when the producer can keep
a fleet of single-purpose vessels of efficient size fully utilised on one leg of a jour-
ney, and when there are no return cargoes available of any kind. This requires
that economies of scale in production generate a sufficient volume of trade in the
intermediate product from a single origin to a single destination to support
sailings of sufficient frequency to avoid stockpiling of the product at port for long
periods. It also requires that the freight originate from an isolated port that
neither imports nor exports other cargoes in significant quantities.

It is interesting that in the paper and pulp industry, referred to above, both
lumbering and pulping involve significant economies of scale. The industry oper-
ates a few very large plants in isolated locations where the possibilities of altern-
ative cargoes are fairly remote. Bowater’s isolated Corner Brook pulp mill in
Newfoundland, for example, was served in the 1930s by two steamships specially
designed for the transport of its products to North America and Europe (Reader,
1981, p. 148). In the post-war period the company operated a fleet of nine
vessels, though at one time the fleet was managed on its behalf by British and
Commonwealth. Subsequently the fleet was disposed of and shipping was sub-
contracted to companies such as Furness Withy.

Similar principles apply to the export of tropical agricultural products from
isolated plantations in ‘“banana republics” of Central America. The poverty of the
banana republics means that few return cargoes to them are available from the
consuming countries. Scale economies are important both in the plantations
(Ellis, 1978; Read, 1983) and in the physical distribution to consumers in North
America and Europe. The importance of scale in distribution is highlighted by the

fact that, when Sir Alfred Jones began importing Canary Island bananas in Elder

Dempster Line ships at Liverpool, he gave away the bananas to costermongers in
order to build up a market among consumers throughout the North of England.
(Davies, 1978, p. 67). ;

Tea, on the other hand, has historically been exported from colonies which
import significant quantities of manufactured products, and has been shipped
through ports which have a substantial entrepot trade. The availability of return
cargoes has encouraged the use of general purpose vessels, and this has, in turn,
almost certainly discouraged VI.

Quality control and technology

A key factor that often seems to tip the balance in favour of integration into
shipping is quality control Some products require considerable care and attention
in transport. Lever Brothers created their subsidiary Bromport Steamship
Company in 1916 to transport palm oil and ground nut oil from West Africa to
Britain partly because they were dissatisfied with the arrangements offered by
Elder Dempster Line for the shipment of oil in wooden casks and barrels. The
casks were expensive and prone to leaking. Lever Brothers chartered a tank
steamer and applied different heating systems to the different tanks in order to
find out by experiment which was most suitable (Pedler, 1974, pp. 176—7). They
then acquired their own vessels and operated them in opposition to the Elder
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Dempster Line. This operation was a precurser of the Palm Line which Lever
Brothers subsequently operated in West Africa.

Oil is a highly inflammable product. In the early days of the oil industry
accidents were very common. Henriques (1960, p. 68) notes that when the first
shipload of Pennsylvania oil in barrels was shipped to Europe the crew deserted,
because they were afraid of being burned in their bunks, and had to be replaced
by a crew of dead-drunk seamen recruited from the wharf-side bars. An early
fleet of sixteen tankers used in the export of Russian oil was almost completely
eliminated by a succession of explosions caused by lightning strikes, imperfect
cleaning of tanks, and similar causes. The first large oil companies introduced
important technical advances into their fleets. The first tanker to use the skin
of the ship as the wall of the tank was introduced by Anglo-American, the British
subsidiary of Standard Oil. The early tankers of the Shell Transport and Trading
Company were the first to be allowed through the Suez Canal, because they
incorporated novel safety features, including expansion tanks and special cleaning
apparatus (Henriques, 1960, p. 90).

In the agricultural sector the most important concern of quality control is the
perishability of the product. This calls not only for special shipboard facilities,
but also for very strict scheduling. Bananas and chilled meat, for example, can
only be kept in transit for a few weeks at most: indeed, before the advent of
refrigeration, long-distance trade in these products was practically impossible.
Careful synchronisation of production and shipping is necessary. In the banana
industry the cutting of stems on the plantation is often timed to anticipate the
arrival of a vessel for loading in port. Furthermore, ships are sometimes diverted
at sea from one destination to another as supplies at various ports vary from day
to day.

There is little evidence that the agribusiness firms were pioneers in shipboard
refrigeration, though they were quick to adopt the technology on their ships as
soon as it became available. Yet in the oil industry the producers were pioneers
of the new tanker technology.

This role of the oil companies suggests that problems in allocating the costs
and benefits of new technology may have been important in encouraging VI.
This applies also to Lever’s pioneering work in the transport of vegetable oil.
“Small numbers bargaining” may also have been a factor, since the shipping
companies would have been required to make substantial investments in tankers
for which there would have been, at the time, few alternative uses. It should be
noted, however, that more recent innovations, such as the supertanker, were
pioneered by independent shipowners.

In the oil industry an additional factor encouraging integration is the combin-
ation of high fixed costs and rigid capacity limits in the refining process. Oil
refining is a capital-intensive activity, and it is crucial for profitability that the
refinery must be operated at full capacity (McLean and Haigh, 1954). It is very
expensive to reduce the rate of throughput, or to shut down the refinery
altogether, because of a temporary shortage of crude oil. To reduce the risk of a
logistical failure in crude supplies, the refinery is fed from storage tanks, normally
located (along with the refinery) at the port to which the crude oil is shipped.
In the short run, these tanks have a definite limit of capacity. It is essential that
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ships do not arrive at port too early, when the tanks are still full from the
previous shipment, because the ships will then be held up in port waiting to
discharge. Nor must they arrive too late, when the tanks are already empty and
the refinery has had to shut down.

Similar considerations apply to the loading of oil from tanks at the oil field.
In some oil fields, however, where the oil is pumped up rather than allowed to
gush out, it is possible to vary the output of oil at a moderate cost. Thus, while
the accurate timing of shipments is crucial to successful operations of the refinery
its importance at the oil field depends on the method of extraction used.

Integration between shipping and coal mining cannot easily be explained in
terms of the coordination of the mining and transport of coal. Rather, it is
explained by the desire of owners of steam-powered vessels to secure supplies
of high-quality steam coal on a long-term basis. Once these supplies had been
secured, however, the company’s own vessels might well be used to transport the
coal to overseas bunkers, and possibly to develop an export trade to supply
other shipping companies as well. This was certainly the pattern followed in
the acquisition by the Elder Dempster Line of two collieries in Glamorgan
(Davies, 1978, p. 60).

Industrial concentration

Differences in the extent of integration into shipping on different routes may be
explained by differences in industrial concentration in the same industry in
different countries. In national industries with a high degree of concentration,
integration into shipping may be used as a barrier to entry: it forces potential
entrants to acquire their own shipping, and thus increases their capital require-
ments. It is interesting, for example, that one of the first actions of Colonel
North’s Chilean nitrate cartel when it was formed in the 1890s was to lay down
its own vessels. The carriage of nitrate poses no difficulties, and the ships were of
a conventional — indeed traditional — design, so that the other motives for
integration discussed above could not possibly apply (Greenhill, 1977, p. 148).

The desire to consolidate a monopoly may also be a factor in the Vestey
family’s decision to integrate into the shipping of Argentinian meat to Britain in
the 1920s. This case is less clear cut, because operational economies were un-
doubtedly present. However, there was no similar integration in the shipping of
New Zealand meat to Britain. Crossley and Greenhill (1977, p. 301) note that in
1902, when the three pioneer meat packing firms in Argentina were moving
towards combination, New Zealand had as many as twenty-five independent
plants, and Australia sixteen.

The role of industrial concentration in promoting integration into shipping
has also been stressed by Kindleberger (1984), who concludes, on the basis of
further case study evidence, that when one firm has integrated into shipping its
rivals may feel obliged to follow suit in order to protect themselves. It is possible,
for example, that independent shipping companies may find it difficult to survive
after the loss of one of their major customers, and may be tempted to raise prices
in order to cover their fixed costs on a reduced volume of traffic. Rival firms must
therefore integrate into shipping to avoid a scarcity of shipping capacity.
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Direct evidence on the use of transfer pricing by shipping companies is difficult
to obtain. There is no doubt, however, that shipping operations are well adapted
to tax avoidance, not only because of the possibility of transfer pricing on intra-
firm supplies of transport services, but also because of the high level of fixed costs
and the possibility of arbitrarily allocating them to operations centred in
practically any port at which the ship may occasionally call. The fact that many
shipping subsidiaries are based in tax havens appears to corroborate this. It is also
well known that the Vestey family’s highly profitable integrated operations
avoided UK tax liability for over 30 years. This does not explain the incidence of
integration across industries, but it may explain why shipping operations are often
included in the portfolios of conglomerate companies, even though their oper-
ations have no obvious link with the generation of freight.

The anecdotal evidence presented in this section suggests that the pattern of
integration between production and shipping is explained mainly by factors
(¢)—(). Factors (a)—(b), regulation of the shipping industry and the avoidance
of monopolistic price distortions, appear to be of little importance. The most
important positive incentives to integration are the desire to maintain continuity
of flow in production (factor (e)) and quality control of the transport of perish-
able products (factor (h)). The main disincentives are the enormous scale of ships
in relation to the volume of cargo generated by a typical manufacturing plant —
which calls for general carriers rather than purpose-built vessels — and the
difficulty of internally generating a return cargo.

4. ALTERNATIVES TO VERTICAL INTEGRATION

One of the most conspicuous features of the shipping industry is the range and
versatility of its contractual arrangements. This can be explained quite naturally
by the attempts of various parties to obtain the benefits of VI without the costs.

A major dilemma in the shipping industry is the need to achieve effective
synchronisation of production and shipping when shipping services are provided
by general-purpose vessels which must meet the needs of many different cus-
tomers. A quality of service comparable to that available under VI can be
achieved if the general-purpose carrier operates frequent scheduled services, if the
timetables are advertised well in advance, and if the ships are well equipped and
normally sail with a margin of spare capacity. The advertising of timetables allows
individual producers to plan their production schedules around sailing times, so
that, provided sailings are punctual, production can be organised much as it would
be under integration.

High standards of shipboard equipment help to reduce damage in transit and
prevent deterioration of perishable products. Budgeting for spare capacity
obviates the need for the producer to reserve cargo space well in advance. In this
way, the liner system provides the same quality of service to its customers that
they could expect to obtain from their own fleets of purpose-built vessels.
Because of economies of scale in the vessels, the liner system provides it more
cheaply than they could provide it themselves.

It was noted under (e) in section 2 that the shipping industry is characterised
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by high fixed costs and rigid limits of capacity. This poses a problem which is
particularly acute for the liner system. The commitment to sail at advertised times
puts the shipping firm at a strategic disadvantage, because it encourages customers
to hold back their cargoes to the last minute in order to negotiate a lower rate.
Customers anticipate a low rate because they can see that, as the departure time
approaches and a margin of spare capacity remains, most of the costs of the
voyage are sunk, and so the opportunity cost of taking the marginal consignment
is very low.

Two responses are possible. One is to encourage customers to take a long-term
view by establishing loyalty discounts for customers who do not hold back their
cargo or switch it to rival ships. This is effective mainly for producers who
regularly trade over the route. For occasional customers the problem remains,
and is particularly acute if other ships are loading in port at the same time or are
about to depart soon afterwards. The obvious recourse is collusion. The regular
shipping firms on the route agree to maintain prices at no less than long-run
average cost, and to fight outsiders who attempt to undercut them. The historical
fact that conferences normally combine rate-fixing with loyalty agreements, and
function mainly in the liner trade, supports the view that the conference system
has evolved principally to solve the problem of maintaining rates for scheduled
sailings.

Conferences have also used their power to enforce tariffs which discriminate
between different categories of cargo on a basis which is related to the product’s
elasticity of derived demand for shipping (Deakin with Seward, 1973). The
conference arrangement therefore obviates some of the problems of enforcing
price discrimination, which were noted under (b) of section 2. This confirms the
view, implicit in earlier remarks, that horizontal integration between conference
members is an effective substitute in many respects for vertical integration
between production and shipping.

Another problem in the shipping industry is that of generating return cargoes.
As noted under (j) in section 2, it is a special case of the general problem that
transport normally generates joint products. Careful scheduling of services and
ingenious rostering of vessels — perhaps involving complicated round trips —
increase the chances of achieving full use of cargo space on all legs of a voyage.
The operation of vessels in organised “pools”, and “rationalisation” within the
conferences, both contribute to this end.

Another feature of the shipping industry is that there is a well-developed
charter market. This enables companies to hire vessels through brokers on either a
time basis or a voyage basis. Chartering means that effective control over a vessel
can be purchased on a short-term basis without acquiring long-term ownership of
the vessel. The owner of a vessel that is regularly chartered out essentially special-
ises in bearing long-term risks of fluctuation in the capital value of the vessel, and
lays off to the charterers the short-term risks of finding a profitable use for it.
The firm that charters a vessel can achieve all the operational economies of integ-
ration between production and shipping for the time that the vessel remains under
its control.

There is also a market in ship management services, which allows the charterer
to hire the expertise necessary to operate the ship while it is under his control.
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When a vessel is hired for a specific voyage, the charterer may take out an option
to change the destination (within limits) while the vessel is at sea.

The combination of the charter market and the management services market
provides producers with the flexibility to integrate temporarily into shipping as
and when conditions warrant it.

There is also flexibility in the shipping industry regarding the contractual
arrangements under which freight is carried in the absence of VI. An independent
shipping firm can either carry customers’ consignments on a fee-paying basis or
convey goods on its own account. In the first case the consignment is the prop-
erty of someone else — normally, though not invariably, the seller of the consign-
ment — whereas in the second case it is the property of the shipping firm itself.
If there is no VI, the consignment in the second case is purchased at the port of
origin and resold at the destination; the shipping firm, though not integrated
vertically into production, is integrated into merchanting instead.

Two or three centuries ago it was very common for merchanting and shipping
to be integrated, but with the advent of the liner trade in the early nineteenth
century the practice became less important. Today, tramp shippers may well top
up fee-paying business with products carried on their own account. The advantage
is fairly obvious; it is a useful way of increasing the utilisation of cargo space
when there is a shortfall in fee-paying traffic at the quoted tariff. The main dis-
advantages are threefold.

First, it is risky for a shipowner to purchase a product when it is difficult to
inspect its quality before loading at port. This discourages the shipping of
products that have already been packaged and sealed before they reach port, and
products that it is difficult to judge from a small sample. However, if the product
has been checked and graded by a reputable intermediary, the problem of quality
control is overcome.

Secondly, it is risky for the shipowner to buy for resale a product which has
been produced with the specifications of a particular customer in mind, since he
is likely to be at a bargaining disadvantage when the product is landed at its
destination. Thus only products with a wide resale market are likely to be shipped
on own account.

Finally, even if there are many buyers, the market price at the destination may
fluctuate considerably, so that the shipowner is exposed to the risks of specul-
ation. In some cases, however, it may be possible to lay off these risks by selling
the product forward, perhaps on an organised futures market. Futures markets
are quite common where the first two conditions are met, namely, a wide resale
market and an easily graded product. Typical of such products are coffee, wheat,
vegetable oils, rubber and oil. In practice, a number of shipping companies
specialise in shipping these products in bulk on their own account.

Before the days of oil, it seems to have been quite usual for steam ships to
carry coal on their own account. Trade in high quality steam coal made sense on
a number of grounds. Since coal had to be loaded as fuel for the ship, and had to
be checked for quality for this purpose, it was relatively simple to carry extra in
the hold. Secondly, there was a ready market for coal overseas, because of the
widespread need for bunkering. Finally, if coal had not been loaded the ship
would probably have had to travel in ballast.
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5. INTEGRATION STRATEGIES OF MAJOR UK SHIPPING COMPANIES

This section re-examines integration between production and shipping from the
point of view of the shipping firms, and presents evidence on the strategies of
integration pursued by them.

Table 1 presents the results of a sample inquiry, conducted in 1984, into the
operations of major shipping companies. It is a revised version of a table presented
in Casson, Barry and Horner (1985). The sample is stratified: it includes most of
the major companies, but only a relatively small proportion of the minor ones.
The sample is not random. It is truncated by a lower limit of £1m turnover in
1982, and is biased towards companies on which information is most readily
available. Information on company activities has been collected from published
statements of account, trade magazines, consulting reports and personal contacts
in the shipping industry. In over half the cases, the information has been con-
firmed by officials or directors of the companies concerned. No distinction is
drawn between vessels operated on long-term charter and those owned outright.
Unless otherwise stated the activities of all majority-owned affiliates are included
in the list of activities for each company. No information has been collected on
the extent of day-to-day operational integration between activities. Some of the
activities may be operated quite independently in the short run, as separate assets
in the portfolio of a holding company.

The most important result obtained from the table is that there is little connec-
tion between the type of vessel which is operated and the ownership of activities
which generate freight for that type of vessel. If integration into freight-
generating activities were an important aspect of shipping company strategy, it
would be expected that the owners of bulk carriers would be heavily integrated
into agriculture and minerals, the owners of cargo liners would be integrated into
a diverse range of manufacturing industries, and so on. There is very little
evidence of such a pattern in the table. In particular, the owners of general cargo
vessels are not significantly more diversified into freight-generating activities than
are other shipping firms.

It is quite possible, of course, that where integration is significant, the company
is actually classified as in another industry and is no longer regarded as a shipping
firm. This is unlikely to be the case, however, for firms owning general cargo
vessels, since the common denominator in the range of productive activities would
be the transport of goods in the same vessels over the same route.

Shipping companies which have little systematic involvement in generating
their own freight are obliged either to market the services of their ships or to
charter their ships to others. Many shipping companies perform these activities
themselves. The table shows that, of the 28 companies listed, 10 operate as
shipping agents, 17 as charterers and 16 as shipbrokers, and practically all the
companies perform at least one of these functions. The companies are certainly
more heavily integrated into the marketing of shipping than into freight-generat-
ing activities.

The owners of passenger vessels are particularly strongly integrated into these
marketing services. The table shows that all these passenger shipping firms also
operate general cargo vessels, container ships and bulk carriers. This ties in with
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the fact that, historically, the operation of passenger liners has been one of the
most sophisticated areas of shipping management. The marketing and organis-
ational skills developed in this area have subsequently been transferred to other
sections of the industry, both through diversification of ship ownership and
through integration into shipping services.

The smaller firms offer a narrower range of services than the large firms, and
tend to specialise in operating particular types of vessel. Among the medium-
sized and small firms, for example, it is unusual to operate both general cargo
vessels and bulk carriers. This is consistent with the view that within the shipping
industry there is functional specialisation between the carriage of ship-load con-
signments and the carriage of mixed consignments of smaller size.

Efficient marketing of shipping may involve offering the customer a “package”
of services of which shipping is just one component. This is especially true of
general purpose vessels dedicated to the carriage of mixed consignments. When
a large number of small customers regularly demand a bundle of transport services
which are strictly complementary to one another, overall transaction costs can be
significantly reduced if the producers of the services arrange to package them
beforehand. This can be achieved by one of the producers — say the shipping
firm — acting as a middleman and hiring the other services on the -customer’s
behalf. If the overall quality of service is also important, the middleman may
integrate into the complementary activities, so that he can more effectively
guarantee quality to the customer.

Quality control over complementary services may explain why passenger
shipping lines are integrated into travel agencies and hotels. Integration allows
them to offer comprehensive travel facilities of an assured standard to business-
men and tourists. It may also explain why container shipping firms are integrated
into road and rail transport. Integration enables them to control the movement of
the container from door to door, and to ensure that the customer’s perception of
the quality of the shipping service is not worsened by delays or damage on other
parts of the journey.

The extent of integration into warehousing, stevedoring and port facilities is
less than might be expected. One explanation is that, where several shipping
companies operate infrequent or occasional services to a particular port, it is more
efficient for them to share the use of warehouses and port facilities, because no
one company could keep its own facilities fully utilised. Moreover, provided the
capacity of the port facilities is adequate, there is no need to determine priorities
between companies simultaneously requiring access to the same facility. Similarly,
where there is an abundant supply of dock labour, there is little point in main-
taining an independent team of stevedores.

Container shipping lines appear to be more likely than others to integrate into
port services of this kind. Efficient container operation requires a large steady
flow of traffic concentrated upon a small number of ports. This alone makes it
viable to invest in specialised dockside equipment and in a well-trained labour
force to operate it. The need to match the dockside equipment with the type of
vessel, and to synchronise investments in shipping capacity and handling capacity,
encourages integration between container shipping and port facilities (Gray,
1984). The availability of steady work, and the importance of retaining skilled
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labour, encourages container firms to integrate into stevedoring too.

It was noted earlier that the versatility of the container system allows vessels
to carry a wider variety of cargoes at little extra cost, and thereby discourages
integration into freight-generating activities. At the same time, the intermodal
character of container operations encourages integration between shipping and
other forms of transport. This suggests, in short, that containerisation promotes
integration within the transport sector at the expense of integration between
transport and other activities.

Many shipping companies are integrated into financial services — particularly
insurance broking and investment management. To some extent this may be
explained by the highly speculative nature of ship ownership, which attracts to
the industry people with considerable general expertise in financial planning.
Another possibility is that, because of its international scope, shipping is an
industry that lends itself to transfer pricing and other techniques of tax avoid-
ance; thus by integrating ship ownership into a financial portfolio it may be
possible to effect considerable reductions in overall tax liability. It should also
be noted that during the 1960s several British shipping firms acquired large tax
credits on purchases of new vessels, and this encouraged the companies to merge
with others, such as those in property development, which had a large tax
liability. This is often cited as one of the motives for the acquisition of Cunard
Line by Trafalgar House.

6. CONCLUSIONS

The institutional theory of the firm appears to be quite successful in explaining
the nature and extent of VI in the shipping industry. Problems connected with
maintaining continuity of flow in production, and with quality control in the
transport of perishable products, appear to be crucial in explaining the few cases
in which shipping is integrated with a freight-generating activity. By and large,
however, such integration is rare, because scale economies encourage the oper-
ation of general-purpose vessels whose services are normally marketed, for reasons
explained by the theory, on a fee-per-consignment basis. The pattern of integ-
ration pursued by shipping companies is better explained by their desire to
market a comprehensive range of services of assured quality to arm’s length
customers than by their desire to integrate into freight generation.

The shipping trade as a whole uses a remarkably sophisticated set of contrac-
tual arrangements, which give shipowners and producers alike considerable
flexibility in obtaining many of the advantages of VI without its costs. These
contractual arrangements have evolved over three millennia of recorded history
(L. Casson, 1960). No doubt they are capable of further improvement. It may
be advantageous, for example, to modify contractual arrangements in the light
of the technological advance associated wtih the container revolution and the
development of intermodal transport systems in general. But theory suggests
that existing contractual arrangements make a substantial contribution to the
efficiency of the shipping industry, and should not be lightly discarded in favour
of untried innovations.
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