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The containerisation revolution, despite being centered on a
relatively simple technology, did not take over the cargo shipping
industry until the 1960s. This paper argues that the timing of its
introduction was determined by organisational as opposed to
technological factors. This argument is developed by looking at the
events leading up to the introduction of containers into cargo shipping.
The rapid spread of containers and the role of standards are also
considered.  Nonetheless, given the nature of finding coherent
organisational patterns and complementarities, it is argued that
informational externalities were most probably responsible for any delay
in the container system’s introduction.
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The use of containers in ocean transportation is held to be the most
important technical advance in that industry since the coming of the steam engine.
Certainly the improvements in output per worker hour have been phenomenal
(often reported at over fifty times pre-container levels®), although the total cost
reduction for carriers is a more ambiguous matter. With such benefits it is
perhaps not surprising that, within a decade of its introduction in the late 1950s,
containerisation had totally transformed the cargo shipping industry.

What is startling about the extraordinary impact of containers on cargo
shipping is the relative simplicity of its technology. At a technical level, it was
the concept of loading and unloading cargo in a standardised box that drove the
cost savings. And, as will be argued below, the technology for achieving this was
available decades before the 1960s. This leaves open an interesting historical
question: given the obvious benefits of containerisation and the relative simplicity
of its technology, why were containers introduced when they were and not at
some earlier point in history?

Prior to the 1960s, most general cargo (i.e., non-bulk cargo -
manufactures) was loaded and unloaded using methods not far removed from
those practiced by the Phoenicians two thousand years earlier. Virtually all
general cargo was transported over water using the traditional “break-bulk”
method. This involved the cargo ship coming along-side the wharf where it was
laboriously loaded with its cargo. The goods were lifted through a small hatch
into the large hold of the ship where workers would stack the cargo, in whatever
manner was feasible, so it was relatively safe for the remainder of the voyage.
Little or no machinery was involved in the process and it often took three weeks
or more for a ship to be fully loaded.

An underlying feature of this traditional system was the distinction
between the tasks of the shipping company and those of other transport modes.
Once cargo was brought to the wharf it came under the control of a separate

company who formed a separate contract with the cargo shipper. The advantages



of containerisation were to provide the standardisation necessary to divide the
transport loading process into self-contained stages (if you’ll pardon the pun) and
hence, change the nature of task specialisation between companies.

With containerisation, the goods could be prepacked in large weatherproof
boxes before even being moved to the port. There they would remain until the
containership came to pick them up. Because of their standardised form, the
containers could then be easily moved to the ship’s side using trucks and hoisted
on the deck of the vessel using large cranes that were permanently affixed to the
dock. At the other end of the voyage, the containers could be quickly lifted from
the ship and whisked away from the port. This process reduced ship time in port
from weeks to days.

Containers redefined the loading tasks of shipping companies to the
movement of boxes. The remainder of these functions were transferred to firms
in other modes of transport or even to the shippers themselves. Therefore, in
order to realise the gains for containerisation, new methods of coordination and
integration among firms engaged in different modes of transport were essential.
The organisational innovations that allowed for this were complex but,
nonetheless, they represented a critical component in establishing a viable
container system. It was the development of these innovations that marked the
beginning of the containerisation revolution.

It is the thesis of this paper, that the innovations that brought about the
containerisation revolution were not so much technical as organisational. It was
the delay in the conception and implementation of new methods of organising
production in cargo haulage that prevented an earlier commercial introduction of
the container system.  So while the technical advances necessary for
containerisation were available, the complementary organisational innovations to
make the system viable were only developed much later.

The following sections will begin by describing the initial introduction of

containers to shipping and their subsequent spread throughout the industry. This



will give an appreciation of the nature of technical and organisational innovations
that make up containerisation. Despite the primarily organisational nature of this
innovation, because of its shared attributes with technological innovation, there is
reason to believe that the introduction of containerisation was delayed. In the
final sections, | review the roles of standards and informational externalities in
this and conclude that it was the latter that was primarily responsible for any

delay.

l. The First Use of Containers

There seems to be little dispute that the date the containerisation
revolution begun was April 26, 1956, and the person responsible was Malcom P.
McLean.? On that day a converted tanker was loaded with 58 modified 35 foot
truck containers and sailed from Newark, New Jersey, to Houston, Texas.®> The
event was unique for two reasons. First, the containers had actually been filled
and sealed at the inland warehouses of the shippers. There they were to be loaded
on trucks, taken to the side of the ship and lifted, by crane, onto the specially
modified deck of the ship until arrival at Houston whereupon the process was
reversed. Second, the whole process involved a single contract, rather than a
myriad of separate documents to account for each stage of the journey. Indeed,
these two features (one technological and one organisational) characterise,
entirely, the features which distinguished the container system from its
predecessors. A final point to note about this initial voyage is that it required a
fraction of the workforce used in “break-bulk” methods, although this was more
than made up for by additional capital outlays. Given its importance, the
specifics of this event will be discussed later.

This establishes the date of the beginning of the containerisation
revolution. But in order to determine whether this introduction was a timely, one

first needs to examine the necessary conditions that had to be met before the



innovation was possible. By necessary conditions, I mean those factors that had
to be established before containerisation was technically feasible and, at least,
partially feasible, commercially.

Even though a container is, in fact, a very large flat-bottomed box, there
are important technical features that would have delayed their development until
well into the twentieth century. The architecture of a container requires it to have
both vertical strength in order to be stacked and horizontal reinforcement so that it
could be lifted by crane, heavy contents and all. Thus, any sizable container had
to be built from a light but strong substance, ruling out wood or cast iron. The
most practicable substance, reinforced steel, only came into commercial
production and development by the 1930s, although, in 1911, heavy steel boxes
were used in rail transport. As for the cranes themselves, they had been in use for
decades before 1956 (the late nineteenth century had seen the development of
power cranes) and trucks had been transporting similar containers for years,
although the new method did require modifications that allowed the container to
be detached from the chassis. Therefore, it would seem that the technological
prerequisites for the container method were met well before 1956. As such, one
must look elsewhere to find evidence of delayed introduction.

One obvious potential delaying factor, in a commercial sense, would be
the possibility of improving the existing technique of production. Indeed, pallets
as a means of lifting and storing general cargo had become common before World
War Two. Pallets were simply small wooden platforms to which general cargo
could be secured and loaded into the ship’s hold. Thus, they offered some
standardisation and could reduce rehandling of cargo within the ship’s hold.
Moreover, the introduction of the forklift truck in 1935 allowed pallets to be
moved around the dock with ease and also, around inside the ship’s hold.*
Nonetheless, because they had to fit through the hold’s hatch, pallets were

necessarily small and thus, the entire system remained labour intensive and did



not offer much scope for improvement. Larger units were the key to higher
productivity.’

But the development of larger units encountered difficulties as some initial
forays into containerisation attest. In 1929, Seatrain, soliciting business from
shippers tied closely to railroad cargo, developed a new hold and crane to carry
entire rail cars onboard their ships. The system was viable for a small market and
lasted until containerisation came. In Europe, the carrying of heavy steel boxes
had become commonplace but these varied in dimensions and were relatively
small. After World War Two, Leathem D. Smith developed an 8 foot steel cube
but encountered difficulties in filling them for both legs of a given route. This
motivated him to make them capable of being folded. Nonetheless, the idea was
soon discovered to be unworkable because of the rapid physical depreciation of
the boxes. In 1949, some carriers were offering containers on their conventional
ships with the idea that they could be the last to be loaded and the first off, an
advantage in turnaround time for that cargo. Indeed, Alaska Steamship
introduced collapsible cargo cribs in 1952 and loaded trailers in 1953 all of which
improved turnaround time. However, all these containers rarely left the terminal.
In addition, capacity was relatively small and did not, in effect, alter or improve
the industry significantly.

In order for containerisation to be truly viable and effective, a complete
organisational overall was required.® Indeed, the shipping industry was criticised
as being too conservative to envisage such change,

Although ocean carrier managements were well aware of the technical
feasibility of loading land containers on decks of sea-going vessels, they were
reluctant to adopt the practice because it interfered with their preconceived
notions of how shipping ought to work and with habits and procedures that had
evolved over centuries.”

Certainly, the idea that there could be vast gains from generating a cargo system
that integrated different modes of transportation had been suggested before. To
quote Dr. James Anderson talking in 1801,

Suppose a Railway were brought to the wharves at Bishops Gate Street, all the
wagons to be made of one form and size, each capable of containing one ton of



sugar or other goods of similar gravity. Let the body of these wagons be put on

a frame that rests upon the two axles of the four wheels calculated to move only

upon the railroad and let each of these wagons be loaded with goods which are

to go to the same warehouse or vicinity. The whole of the wagons being loaded,

they are moved forward until they come to the end of the road at which place

they should be made to pass under a crane. The crane would lift the wagons

upon another truck formed for street use and when emptied to its point of

departure.8
Such a change required a combination of insight and commitment of the kind that
is difficult to generate within an industry. This is, indeed, what Sealand under
Malcom McLean offered in 1956. Thus, it becomes crucial to describe and
evaluate the specifics of that pioneering experiment in containerisation.’

McLean was not a ship operator by trade. Rather he had spent twenty
years building a trucking company. Upon the realisation that a substantial
proportion of his business along the US East Coast came from shippers filling
trailers with goods going to single consignees,™® McLean investigated the
possibilities for an integrated transport system.

It was clear, therefore, that if the means were developed to carry the trucks by
ship along the coast, and simultaneously to simplify the paperwork involved in a
multimedia system of transportation, at least some of the complexities which
bedeviled the interstate movement of merchandise by truck might be
alleviated.™

But the realisation of the possibilities is a very far cry from actual viability.

In the early 1950s, McLean began systematically gathering knowledge
about the feasibility of his idea. Recalling earlier proposals to put entire trailers
on ships,*? the floating garage idea, he organised a research team to examine this
possibility. While the East Coast would be a good market for this plan, the
economic analysis was not favourable. Although an improvement in port
turnaround was projected, the trailers took up too much space and weight on the
vessel. The solution, at this point, became obvious -- the container would need to
be separated from the trailer. Thus, research was directed towards developing a
reinforced steel container and a ship to carry them. While exhaustive, this
research was relatively short in duration and, thus, reduced the uncertainties that
would form the part of traditional research and development.** The crucial point

about this new direction was that containers were to be viewed as being carried on



deck rather than in a hold, eliminating the crucial bottleneck of the hatch size.
Since containers on surface transport must be weatherproof by necessity (i.e., to
be used with trucks), the sweeping away of the hatch impediment allowed the
possibility of large containers to flourish.

There were several problems to be overcome in order to put the plan into
place. First, there were legal difficulties. U.S. law prohibited the single
ownership of two or more competing modes of transport. But in September 1955,
McLean seized an opportunity to sell his trucking company and then proceeded to
buy a sea carrier, Pan- Atlantic Steamship, thereby, solving the problem of where
to get ships with the minimum of expense and legal complications -- a factor that
could have put the initial experiment back years. McLean then equipped the
tankers he had acquired with a special deck that containers could be fastened to.
The pieces were then in place for an experiment and demonstration of the kind
that Alfred Marshall** had emphasised as being a very effective means of
communicating the usefulness of an innovation. Thus, after negotiating a series
of contracts with trucking companies and checks to ensure that trucks were
available at Houston in a coordinated manner, the carriage transaction was drawn
up on a single bill of lading. Shippers were particularly enthusiastic about this.
In addition, cranes were installed on the ship to make it self-sufficient.
Nonetheless, the converted tanker could not carry enough containers to make the
initial voyage profitable, losses which McLean accepted as unavoidable start-up
expenses.”® As pilot projects go, however, the voyage was successful. It was
sufficiently impressive to warrant further development. This was reflected in an
Interstate Commerce Commission report:

Malcom McLean is pioneering in the integration of sea-land transportation and
in the application of the latest technological developments. A man of vision,
determination, and considerable executive talent, he is making a valuable
contribution.*®

And as Kendall summarises: “The magnitude of what was transpiring on that

cloudy, cool April day lay not so much in the visible scene but rather in the
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uncounted hours of thinking, experimenting, and establishing the most effective
means by which to accomplish that objective.”*’

Of course, McLean refined his operations after this initial experiment. He
converted more ships and was able to demonstrate the sustained efficiency gains
from containerisation. The hours of ship time in port were reduced from
approximately 84 to 14 hours and the workforce required to 42 from a previous
126 people!™ This saved wages and time, and in an industry that thrived on a
regular and frequent service, it reduced the number of ships required to maintain
this. In the end, McLean had proved the workability of the container system and
was able to provide a service that offered greater reliability, less pilferage® and
claims for losses, a lower number of inspections in transit, fewer contracts, lower

damage?®, standardisation with other modes of transport, and the benefits of the

inland loading of containers.

1. The Spread of Containerisation

Sealand entered the North Atlantic international route in 1965, and by
1972 most major routes were containerised. Given the difficulties of such a major
shift in the organisation of production, the containerisation revolution was
remarkably swift. While many intracountry routes were containerised by the mid-
1960s, including the introduction of the first specially built containership in
Australia in 1964, internationalisation came more slowly. The coordination
required in securing simple contracts and the availability of other transport
modes, was far greater across countries.”> Nonetheless, once McLean had
demonstrated its feasibility, it took less than a year for other companies to begin
to follow suit.?

22 First, McLean’s demonstrations

What facilitated this rapid adoption
were impressive and influential. For example, by the 1960s, it had been learned

that cranes aboard ships were too disadvantageous -- they were idle while at sea,
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too heavy (thus, substituting for cargo), increased the costs of building ships,
required much maintenance, and lowered container capacity on ships. Thus,
dockside cranes were better and bigger. They did represent a considerable cost,
however, but ports were convinced on their merits and found it profitable to
install them and charge rents to carriers. This reduced the sunk costs for entry of
other carriers.

Second, ports were relatively enthusiastic about converting to a
containerised infrastructure.?* This reaction was critical.

In the purest concept of integrated through transportation ports are just a bloody

nuisance. At best they are a pause interrupting the smooth continuous movement

of cargo from buyer to seller. At worst they are a bottleneck where the mass of

expense and delay is gathered by our otherwise rolling stone... | do not mean to

sound too dogmatic about ports. | am personally involved in operating my own

and other peoples, but | do feel that we have to get rid of the idea that a port is

an industry which is entitled to exist in its own right. Transportation itself is a

service and only has the right to exist so long as it is serving industry in the

most efficient and economic way possible. Ports are a service to transportation

in other words a service to a service.

Capital intensive, large and impressive though they may be it is only in this

context that ports should be judged.?®
This sunk cost of transformation was not borne by ship owners, at least not
immediately. Thus, a potential impediment to the effectiveness of
containerisation was removed quickly.

Third, the competitive pressure from Sealand and other early movers into
containerisation was crucial. This was, in effect, non-price competition in that it
was primarily the quality of service that was improved. As pointed out earlier,
containers offered reduced damage, reduced pilferage, less packaging, a lower
‘paper barrier’, and simplified rate making.”® In terms of the total cost of
transporting goods, there were clearly massive savings with the container system.
Freight rates, themselves, however, have risen steadily -- highlighting the non-
price nature of the competition. But the competition was real and some
companies found attempts to modify their break-bulk methods to incorporate
containers unprofitable, which reinforced the notion of overall organisational

change.
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Fourth, the world trade volume in general cargo was increasing rapidly
since World War Two. Thus, a buoyant demand and greater market extent,
assisted in justifying the large sunk costs in switching to containerisation.

Fifth, containerisation requires far more than its predecessor in the way of
detailed information regarding cargo types, ownership, and destination so as to
assign proper containers and to keep track of the contents of those containers. In
the initial voyage of the ldeal X in 1956, the information about the 58 containers
was collated and kept by hand. However, as the fleet grew and the number of
containers to manage -- across the U.S. and other continents -- grew into the
thousands, the need for more efficient information processing was realised. The
development of operations research and then computers were crucial ingredients
in the success of containerisation and aided in its effective spread. McLean
introduced computers quite early on, again indicating his willingness to abandon
traditional methods. And computers have continued to grow in importance with
structural changes in the industry (see below).

Finally, by far the most important driving force for change was the same
which motivated the initial movement towards new methods of cargo handling --
the changing factor price and unit cost structure. Labour costs had been rising
steadily since the War while profits were falling. Meanwhile, as a result of
extensive exploitation early in the twentieth century, port-side workers had
organised themselves into powerful labour unions which had bargained for other
improvements in work quality -- another cost associated with labour. Thus,
shipping companies viewed a reduction in reliance on labour as in their primary
interest. And the threat was realised by the unions early.’ Containerisation
offered a means of securing this goal. As has already been noted, it was highly
capital intensive, and it required a more highly skilled workforce. This being the
case, old labour problems could be swept away in the containerisation wash.

But while these forces drove the spread of containerisation, there were

impediments. Not surprisingly, the resistance of labour unions was considerable.
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An attempt in 1959 by Grace Lines to establish a container service to Venezuela
was thwarted by a refusal of longshoremen to unload the cargo. The change was
given up with the comment, “[tlhe concept was valid, but the timing was
wrong.”® In order to smooth the transition to containerisation, the Pacific
Maritime Association on the West Coast negotiated the establishment of a special
fund for modernisation and mechanisation.” The fund, financed by the
Association, gave benefits to older workers to retire early. Indeed, some

negotiations resulted in a per container fee being paid to workers.*

Once again
this indicated the high motivations of ship operators to facilitate the change to
containerisation.®

A shift in technique is not without cost -- substantial cost. As already
indicated by the example of Sealand, containerisation was not cheap. Between
1958 and 1973, more than $7 billion had been invested in containers and ships,
and this, at a time when carriers had just invested in new “break-bulk” vessels.
This sent many smaller operators bankrupt. In fact, this investment, under
competitive pressure, brought vast over capacity to the industry. Because
containerisation improved port turnaround, to maintain a frequency of service,
twice as many ships as could be justified financially had to be built. This caused
such difficulties that companies formed consortiums on may routes. These
consortiums distributed the traffic among member operators so that service
frequency over the route was maintained, but not by single companies. This
required government approval and a coordinated management. In an industry that
had a long history of corporate cooperation and collusion, in most cases, this new
organisational arrangement was successfully achieved.*

In this section and the last one, it has been shown that the technical
prerequisites for containerisation were met well before 1956. Hence, the main
innovation in 1956 was organisational as opposed to technical. In addition, the
spread of containerisation was remarkably swift after 1956 indicating that

McLean’s experiment resolved the critical features that made the container
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system commercially viable and that these achievements were clearly understood
and replicated throughout the industry. This, however, leaves open the question
of whether the introduction of containers in 1956 was timely. In the next two
sections, | will evaluate two explanations of possible delay -- the role of standards

and informational externalities -- in light of the descriptions presented thus far.

1. Standardisation

An inability to forecast or agree on a standard has been held to be a reason
for delayed introduction of a technology. Such a conclusion is echoed throughout
the growing (theoretical and historical) literature on the economics of
standardisation.*® As has already been noted, a hallmark of the container system
was the ability to transfer containers across modes of transportation and, indeed,
between different shipping companies. It is, thus, of importance to consider the
emergence of standards and its role (if any) in making containerisation
commercially viable.

The shipping cargo industry showed tendencies towards unitisation
throughout the twentieth century. The developments of palletisation and the use
of smaller metal boxes facilitated dock and hold mobility of cargo, and the safe
storage of cargo. However, the initial foray into containerisation in 1956 saw the
importance of standardisation of a different kind for it dealt with
complementarities between transport modes rather than within a production
process. Thus, McLean was driven by the use of the 35 x 8 x 8 foot container
used in trucking when he adopted containers of like dimensions. This act, being
one of entry into a market, required no coordination with other carriers, only with
the trucking industry of which McLean had inside knowledge and experience.
The point to be noted here was that the container system was viable before any

common standards came to be set upon.
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Indeed, it was not until July 1967 that the International Standards
Organisation (ISO) agreement was signed (although the subject had been
discussed for six years). And despite Sealand and Matson’s dominant share of
the container shipping market, the standards agreed upon were the 10, 20, 30 and
40 foot length containers (cf. Sealand had a 35 foot and Matson a 24 foot
container), with the 8 foot width and height.** The yardstick of measurement
became the 20 foot container. Of course, the 1SO agreement was only a
recommendation and carriers were not compelled to adopt the standard.®

So what motivated the eventual standards? Sealand’s 35 foot container
was designed to be exchanged with trucks only, Seatrain used a 27 foot container
so that two could be placed on 55 foot railroad flatcars, and Matson Navigation
Co. found that the 24 foot container most suited the trucks on Hawaiian roads.
Nevertheless, the Europeans learned that 10, 20 and 40 foot containers suited their
containerships designed for 40 foot containers. This allowed them to optimise on
ship capacity and transport mode variability, unlike their American rivals which
concentrated on more specialised intermodal interchange. Thus, in hindsight, it is
unsurprising that the flexible standard won the day over already existing
investments. The evolution, however, was not without conflict.*®

The importance of this flexible standard is reinforced by later
developments with respect to the ownership of containers. Although the
recommendations of the ISO must have been important, what eventually forced
the American ship-owners to adopt the European standards was the issue of
container interchangability between carriers. The pioneer containership operators
had to buy their own containers and they loaded their ships with those containers
only. There were difficulties in this system. There were lost boxes, and given the
expense of containers, there was a powerful incentive to trace them. Some were
found in use as warehouses for consignees who did not want to empty the
container immediately. Some were used as stores. This was a high cost for

carriers. Moreover, the problems of returning containers were also inconvenient
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for consignees -- better to hold onto a container and then refill it with other goods
than have to go through the process of returning and receiving an empty
container. Thus, there was a market niche for rental companies to lease
containers -- another organisational innovation which facilitated the effectiveness
of the container system. These companies, for obvious reasons of flexibility,
adopted the 1SO standards. And ship-owners, faced with the large capital costs of
containers, and the need for interchange between carriers, used the leasing
companies. Also, leasing companies could economise on information in keeping
track of containers since there was little need for physical relocation to other
assets (i.e. ships). Indeed, by the 1980s, two thirds of containers were owned by
such companies and the 1SO standards were set virtually in stone.

It is an interesting feature of the public good aspect of a standard that a
change in asset ownership occurred. The uncertainty regarding the potential use
of an individual container motivated both a standard and a “‘neutral pool’ for use
by carriers and others. This helped overcome potential brittleness®” in the

container system.

IV.  Experimentation and Information

So what remains of the issue of the timeliness of the introduction of
containerisation.  In this paper, we have seen that containerisation was
technologically feasible well before 1956: the legal and collusive barriers to the
new method were few, port operators welcomed developments with open arms,
the resistance of labour unions was quickly overcome, and modifying innovations
to the ‘break-bulk’ system were exhausted. In addition, coordination problems
due to standardisation factors did not effect the initial use of containers. Thus,
prima facie, there seems to be little evidence supporting the untimely adoption of
containers. There is, however, an additional theoretical reason accounting for the

possible delay of the introduction of containerisation: the informational
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externalities associated with experimentation to determine whether a container
system was cost effective.

The discussion above has shown how establishing a container system
involved much more than the use of a box in cargo haulage. To make this
commercially viable, new ships needed to be designed, alternative contractual
arrangements had to be devised, and the information structure of shipping
organisations were changed including greater integration with other transportation
systems. All of the facets of the container system were mutually complementary
with the introduction of one element raising the marginal returns to introducing
the others. This is indeed why the piecemeal earlier attempts at introducing
containers failed. Each changed one element of the original system, neglecting
the others (in particular, the organisational aspects) and hence, failed to reap the
full returns from containerised cargo.

The fact that the container system involved the fitting of so many distinct
elements into a coherent pattern suggests another possible reason for the delayed
introduction of the system: the difficulties associated with finding a commercially
viable system. When one is dealing with many complementary choice variables,
it is a safe bet that determining the levels of each of them that will lead to a higher
returns than a previous, functioning system will be very difficult and not obvious.
Thus, experimentation is required to find the pattern of those variables that will
fit, that is, that will not neglect to change some key variable.  Such
experimentation is costly in terms of both time and resources and hence, it is
possible that the perceived delay in container adoption was due to the delay in
locating a commercially viable container system.

The mere fact of having to discover an appropriate configuration of the
elements of the container system does not in of itself offer an explanation for sub-
optimal delay. However, the experimentation process is not one that necessarily
took place within one firm. The experiments of firms were observed by others.

Recent theoretical work suggests that such interactions among firms in their
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search for coherent patterns provides an argument as to why the amount of
experimentation was sub-optimal. The models of King, Caplain and Leahy, and
Bolton and Harris® suggest that when the search or experimentation results of
one agent can be observed by other interested agents, there is an incentive for
agents to free ride on the information generated by others. Such information
externalities mean that experimenters fail to take into account the usefulness of
information produced for others and that agents will reduce their experimentation
in anticipation of the information being produced by others. Both of these effects
lead to insufficient experimentation and hence an underproduction of information.
Therefore, the existence of information externalities in searching for a viable
container system is a reason for delay in its eventual adoption.

The plausibility of the argument that information externalities led to
insufficient search or experimentation in the case of containers rests on three
factors: (1) when experiments were undertaken their results were freely
observable by others in the industry; (2) that the experiments themselves were
costly; and (3) that to switch to a new system involved irrecoverable costs. While
the importance of (1) is clear, if (2) were not present then it would be easy for all
firms to experiment continually to find a better system and, hence, they would do
so at the maximal rate. The rationale for (3) is similar to that of (2). If switching
to the new system were not costly, then experimentation could take the form of
switching systems and, hence, would proceed at the maximal rate.

For the case of containerisation, there is considerable evidence that
conditions (1) and (2) were satisfied. McLean’s and other earlier demonstrations
were public information and were reported in both trade journals and daily
newspapers. And when the system was proved viable, the system was understood
and copied throughout the industry. Moreover, as McLean’s own demonstration
shows, there was considerable cost in conducting pilot experiments into the

commercial viability of the container system. Not only was there research and
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development required, but the refitting of a ship and the negotiation of an
intermodal contract.

There is also evidence that (3), the costs of switching to the new system,
were high. Savings in the marginal costs of service (or gains through improved
service quality) have been matched by increases in fixed costs (themselves a type
of switching cost). These fixed costs arose because of the need to convert or
build ships with a specially designed deck for containers. Thus, overall
containerisation has not provided the initially anticipated total reduction in the
costs of shipping companies. “Even on the superficial side, containers have not

proved to be such a cost saver as was first thought.”*°

Also, profits have
remained relatively low because of the massive capital investments required for
containerisation.”® Finally, even though the cargo service has been improved
greatly in regularity and speed, freight rates have risen steadily.

Where the containerization has been carried out, a reduction in freight rates has
not occurred; the cost of capital which has been substituted for labour is very
substantial. The hope is that the containerization will halt the trend of soaring
freight rates, and not that it will really turn this trend downwards.**

The benefits of containerisation came from an improvement in the quality of
service. Thus, there was a saving in terminal costs*? but no reduction in the costs
at sea (if anything containerships were more expensive than ‘break-bulk’ ships).*®
This factor is also supported by evidence presented by Jansson and Shneerson**
indicating differences in labour costs at sea between systems (e.g., each has an
average crew of around 25). And all the above costs do not reflect fully the large
investments that had to be made in containers themselves, at least before leasing
companies were developed.”® In addition, the cost structure of the container
system reduced the proportion of variable costs to a considerable degree, with
most containing a large sunk cost element. This not only diminished the
possibility of switching back to an alternative mode of production but reduced the
flexibility of companies to respond to supply-side shocks.*®

Therefore, the history of containerisation provides substantial evidence

that the conditions for information externalities leading to delayed introduction
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were met. What is interesting in the container case is that the information that
was underproduced was organisational, not technological, in nature. Such
organisational innovations are of considerable importance in many industries and
like technological ideas, the case of containerisation shows that they can be

analysed fruitfully from an informational viewpoint.*’

V. Conclusion

This paper has highlighted that focusing the organisational as well as the
technological aspects of an innovation can be of critical importance in
understanding the introduction of a system into production and its subsequent
spread throughout an industry. It has been argued here that the containerisation
revolution resulted from key innovations in organisation (the integration of firms
across modes of transport by contractual changes and the re-allocation of tasks
among firms) that complemented known technological developments to create a
commercially viable system. The case of the container represents an ideal case
for this type of analysis because of the relative simplicity of the technological
advance required and the relative complexity of the organisational one. It thus
exemplifies the complementarities between technological change and
organisational design.*®

This paper has also shown that in analysing an organisational innovation,
perspectives useful for technological innovations are very useful. In particular, an
organisational innovation can in this case be regarded as the production of an idea
or piece of useful information.* Therefore, it possesses many of the economic
characteristics of information such as nonrivalness and nonexcludability. Hence,
as was shown here, there is reason to suppose the organisational innovation like
technological innovation will occur at a suboptimal rate.

However, the very simplicity of the technological innovation in the

container case, the ease with which its complementary organisational innovations
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could be understood, mask the greater complexity that surely exist for other
industries and innovations.  The division between the technological and
organisational is not so clearly defined and the features that characterise a
successful organisational form are not so readily classifiable. Thus, considering
the organisational dimension of technological progress remains a fruitful area for

future research.
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