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The Pier

In the spring of 1954 the merchant vessel Warrior sailed from Brooklyn to Bremer-

haven carrying an ordinary cargo for its time, which is to say a cargo that defies easy

description. The holds contained 194,582 separate pieces: bags of beans, barrels of

flour, crates of machine parts, cartons of canned goods, bales, bundles, drums and

rolls, each one different in size and weight from the next. Every piece had been

unloaded by hand from a truck or a railcar at the pier, checked against a tally sheet,

carried into a transit shed, carried out again, hoisted through a hatch in a net or on

a rope sling, and then stowed by men working deep in the ship, who fitted each

item against its neighbours so the whole mass would not shift in heavy weather.

[C1, C3] In Germany the sequence ran in reverse, piece by piece, item by item.

The ocean crossing took ten and a half days. [C3] Some of the cargo spent more

than three months between leaving its maker and reaching its buyer, and loading

and unloading alone accounted for more than a third of the total cost of the voyage.

[C3]

The Warrior was not a bad ship or an unlucky one. It was the system working as

designed. Almost everything that moved across the oceans in the middle of the

twentieth century moved this way, and had moved this way for as long as anyone

in the trade could remember. Oil, grain, coal and ore went in bulk, poured or shov-

elled into dedicated hulls. Everything else - the manufactured goods, the food, the

clothing, the machinery, the hundred thousand distinct articles of commerce - went

as breakbulk: broken into individual units and handled individually, over and over,

at every point where one vehicle met another. A ship was only the middle leg. The

same hands-on ritual repeated at the rail head, at the truck terminal, at the ware-

house, and wherever a shipment changed ownership or direction. The sea voyage

was the cheapest part of the journey. The piers at either end were where the money

went.

The arithmetic of the pier was understood by everyone in the industry and accepted

by nearly everyone as a law of nature. In 1956, loading loose cargo onto a medium-

sized American freighter cost about $5.83 per ton. [C3, C28] That figure covered

an extraordinary amount of human effort. Cargo arrived at the dock in a stream of

trucks and railcars, each holding goods consigned to different ships and different

ports, so nothing could go directly aboard. It went first into the transit shed, a long

warehouse behind the wharf, where clerks marked and sorted it. When the ship was

ready, gangs of longshoremen carried or trucked the cargo back out to the ship’s

side. There the ship’s gear - booms and winches rigged over each hatch - lifted

it in drafts of a ton or two at a time, swinging each load over the hatch coaming

and lowering it into the hold. Below deck, another gang received it. Stowage was

skilled work: a hold packed badly was a hold that shifted, and a hold that shifted
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could capsize a ship, so the men below built the cargo into the hull like masons,

bracing tiers of crates with lumber, filling voids with dunnage, balancing weight

fore and aft. A medium freighter might take a week to load and another week to

discharge. During that time the ship, an expensive machine built to move, sat tied

to the dock earning nothing.

The men who did this work were a workforce of hundreds of thousands, and the

great ports were cities built around their labour. The Port of New York and New

Jersey had more than forty thousand longshoremen in its ILA membership in the

mid-1950s, most of them hired by the day in a ritual the men called the shape-up:

twice a day they gathered on the pier or in the street outside it, and hiring bosses

walked the line picking the men they wanted. [C1, C71] London’s royal docks,

Liverpool, Antwerp, Rotterdam, Hamburg, Marseille, Bombay - every great port

ran on the same muscle. The work was hard, dangerous and casual in the strict

sense: a man could work three days one week and none the next, and a gang’s

income depended on the whims of foremen and the arrival of ships. Where work

was scarce and unsteady, pilferage was endemic, and shippers priced it into the

trade. Whiskey, cigarettes, radios, anything small and valuable, travelled with its

own tax of expected loss. Marine insurers, who had centuries of experience in these

matters, rated cargo accordingly.

None of this was hidden. The industry knew its own numbers and sometimes said

them out loud. One steamship executive observed that it could cost his company

more to move cargo the thousand feet from the street in front of a pier into the

hold of a moored ship than to carry it thousands of miles across the ocean. [C2]

Economists who studiedAmerican trade in the early 1960s found that ocean freight

and the costs of handling it ran to about a tenth of the value of everything the country

imported and more than a tenth of what it exported - in effect a tariff that goods paid

to the transport system before any government taxed them. [C5] Distance, in that

world, was a real wall. Factories located near their markets because they had to;

whole categories of goods simply did not travel. The cost of crossing an ocean was

not the ocean. It was the edge of it.

A business built on not moving

The strangest feature of the breakbulk system, in retrospect, is how much of it ex-

isted to keep things still. A cargo of breakbulk freight spent most of its journey

motionless: in the transit shed waiting for the ship, in the hold waiting for the hold

to fill, at anchor waiting for a berth, in the port of arrival waiting to be claimed,

sorted and forwarded. The long pauses were not incidental waste; they were built

into the structure of the trade. Because sailing schedules were uncertain, shippers

delivered cargo to the pier days or weeks ahead, and the port’s warehouses absorbed

the mismatch. Because every consignment had to be handled piece by piece, the
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ship’s own schedule bent around the pace of the gangs. Shipowners spoke of a

vessel’s time in port the way hospital administrators speak of bed occupancy: in

the mid-1950s a conventional freighter might spend half its working life tied to a

wharf. The capital tied up in those idle hulls, and the wages of the armies needed

to fill and empty them, were the true price of moving goods by sea, and that price

kept the world’s markets at arm’s length from one another. [C1]

People inside the industry had been attacking pieces of this problem for decades.

Stevedores experimented with pallets - wooden platforms that let a forklift move

many small items as one lift - and palletised cargo had shown its worth moving mil-

itary supplies across the Pacific during the Second World War. Ships called LASH

carriers and barge carriers were sketched to float whole lighters aboard. Railroads

had been carrying highway trailers on flatcars, and ferries had carried railway wag-

ons across harbours and seas since the nineteenth century: Seatrain Lines had been

hoisting loaded railcars onto ships between New York, Havana and the Gulf Coast

since 1929, and the American military had spent the war years moving supplies

in small steel boxes it called CONEX containers. [C5, C18] None of it displaced

breakbulk, because none of it attacked the problem as a whole. A pallet still had

to be loaded and unloaded inside a shed. A railcar on a ship carried its wheels and

underframe across the ocean, dead weight on every voyage. Each scheme saved

effort at one point in the chain and left the rest of the chain untouched.

The men who ran the piers understood something that the schemes missed, even

when they could not have phrased it this way: the cargo itself was the enemy. Not its

weight - ships could carry weight cheaply - but its variety. Two hundred thousand

unlike pieces demanded two hundred thousand decisions, and decisions required

men, and men required time, and time at a berth was the most expensive commodity

in shipping. Any real answer would have to make the variety disappear: to turn a

shipment of whiskey, machinery and tinned fish into units so uniform that no one on

the dock would need to know or care what was inside them. That idea, in its mature

form, would require a standard box, a ship built around it, a crane built for it, a

truck and a train built under it, a port rebuilt behind it, and a legal and commercial

settlement with the armies of men whose work it would erase. It would require, in

other words, not an invention but a system. In 1956 no such system existed. What

existed was a trucker from North Carolina who had spent an afternoon in 1937

sitting at the Hoboken piers watching men carry his cotton bales aboard a ship one

bale at a time, and who had never stopped thinking about it. [C1, C5]
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The Trucker’s Idea

Malcom Purcell McLean was not a shipping man, and that was the point. He was

born in 1913 inMaxton, a small town in the farm country of Robeson County, North

Carolina, and he came of age in the Depression with a pump jockey’s job at a filling

station and an ear for opportunity. [C5, C51]The story he told later had the plainness

of arithmetic: at the station he heard that a trucker could earn five dollars hauling

oil from Fayetteville, twenty-eight miles away, and five dollars was real money in

the early 1930s. [C5] He borrowed the station owner’s rusted trailer and took the

work. By 1940 he had thirty trucks on the road. [C5] Five years later the fleet had

multiplied several times over, and McLean Trucking had become one of the largest

haulers in the American South, built partly on a recruiting device that suited the

times: he signed up returning war veterans, who could use government loans to

buy tractors, and put them on the road as owner-operators pulling his trailers. [C5]

Two habits of mind from the trucking years mattered later. The first was a feel for

regulation as a competitive arena. American trucking in those years was governed

by the Interstate Commerce Commission, which controlled routes, rates and even

the commodities a carrier could haul, and which demanded proof that a proposed

rate was neither unprofitably low nor unfairly high. McLean became a master of

the ICC’s cost-accounting game. When he wanted a route, he demonstrated that his

operating costs were lower than his rivals’ and that his cheaper rate would still turn

a profit - as he did to win cigarette traffic out of Durham at half the going price. [C5]

By 1954 his company ranked third in after-tax profits among all American trucking

firms. [C5] The second habit was impatience with handling. A trucker lived or

died by the hours his equipment spent moving rather than waiting, and McLean had

long memories of waiting. The memory he returned to most often was from 1937:

delivering a load of cotton bales to the piers at Hoboken, New Jersey, and sitting

all day watching longshoremen carry his cargo aboard a ship piece by piece. The

scene comes from McLean’s own telling, and historians suspect it gained polish in

the retelling, but the retelling never stopped. [C1, C6] There had to be a better way,

he told anyone who would listen. Why couldn’t an entire truck be lifted onto the

ship?

The thought ripened slowly, and what forced it was competition. By the early 1950s

McLean worried about the coastal steamship operators, whose rates on the water

lanes between the Northeast and the South were lower than anything his trucks

could match, and whose economics were propped up by federal subsidy and by a

glut of war-surplus ships selling for almost nothing. If the ship lines were going to

eat his long-haul freight, he reasoned, he would join them - on his own terms. His

first scheme was simply to drive loaded trailers onto ships and drive them off at the

other end, a practice with a long pedigree: Seatrain Lines had been hoisting entire
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railroad boxcars onto specially built ships since 1929, and Trailer Marine Transport

would soon be ferrying truck trailers between Florida and Puerto Rico. But wheels,

axles and chassis were dead weight and wasted volume at sea. The refinement that

mattered was to separate the box from the running gear, stack the bare boxes like

blocks, and leave the wheels behind. In 1953 he found a terminal site and began

looking for a ship line to buy.

He found Pan-Atlantic Steamship Company of Mobile, Alabama, a modest coastal

carrier founded in 1933 and owned by Waterman Steamship Corporation, and in

early 1955 he bought it, parent company and all. [C2, C5] The Interstate Commerce

Commission balked: railroads protested, and the Commission ruled that a trucking

company could not also own a ship line. McLean’s answer was characteristic -

he restructured rather than retreated, placing his trucking stock in trust and then

selling out of McLean Trucking altogether, keeping the shipping venture under a

holding company, McLean Industries. [C5] He declined the construction subsidies

other shipowners lived on, telling colleagues that people worked harder without the

cushion and that he wanted no more federal supervision than necessary. It was a

revealing pair of choices from a man who had built a fortune inside one of the most

regulated industries inAmerica: he would accept regulation as the price of trucking,

but he wanted his new business free to be invented from scratch.

The invention proceeded on two tracks. To build the boxes, McLean went to Brown

Trailer Company of Toledo, Ohio, and ordered aluminium trailer bodies - thirty-

five feet long, eight feet wide and eight feet high, sized to the highway limits of the

day. [C3] From the same visit he carried off something worth more than the boxes:

Brown’s vice-president of engineering, Keith Tantlinger, who became McLean’s

own chief engineer and, over the following years, the designer of nearly every me-

chanical detail that turned a bright idea into working machinery. [C23, C28] To

carry the boxes, McLean bought two war-surplus T-2 tankers, crude-oil carriers of

the standard wartime type, and had a steel platform - a spar deck - built above their

main decks, slotted so that trailer bodies could be lifted off their chassis and locked

down in rows. [C1, C2] The tankers could still carry oil in their holds. That mat-

tered, because the coastal route McLean intended to serve ran between the oil ports

of Texas and the refineries of the Northeast, and a ship that carried general cargo

south and petroleum north would earn money in both directions.

On the rainy Thursday of April 26, 1956, the first of the converted tankers, re-

named Ideal X, lay at Berth 24 at the foot of Marsh Street in Port Newark, New

Jersey. [C35] A crane swung fifty-eight silvery trailer bodies aboard, one every

seven minutes, and the loading was finished in less than eight hours. [C4, C35]

The next morning’s New York Times treated it as a clever economy for a tanker

trade: the boxes held 1,160 tons of general cargo that would ride to Houston on

a ship that would otherwise have run south in ballast, and at journey’s end each
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box could be set on a chassis and delivered anywhere within a couple of hundred

miles of the port. [C1] Almost nobody saw more than that. About a week later -

the surviving accounts differ by a day - the Ideal X reached Houston, where fifty-

eight trucks were waiting, and the boxes went directly to their consignees without

a single item inside them being handled by a longshoreman. [C4] When McLean’s

accountants ran the voyage, they came back with the number that would become

the founding statistic of a new industry: loading the Ideal X had cost 15.8 cents per

ton, against the $5.83 per ton that conventional loading of a medium freighter then

cost. [C3, C28] A thirty-seven-fold difference at the point where the trade’s costs

had always concentrated. McLean cared about the math, an associate later said,

more than about the romance of it. The math was romantic enough.

Honesty requires the qualifiers, and McLean never claimed otherwise in private.

Boxes had gone to sea before: the military had its CONEX containers, Seatrain had

its railcars, and the year before the Ideal X sailed, the White Pass and Yukon Route

in Alaska had put the Clifford J. Rodgers, a small purpose-built container vessel,

into service on the run between Vancouver and Skagway. [C1] What no one had

done was what McLean did: take the box seriously as the unit around which an

entire transport business - ships, terminals, cranes, trucks, sales and pricing - would

be deliberately constructed. The Ideal X was not the first container ship. It was the

first proof that the container could pay, and inAmerican business that was the proof

that counted.

The tankers were a bridge. Even as they shuttled between Newark and Houston,

McLean’s engineers were converting six war-surplus C-2 freighters into something

the world had not seen: ships designed from the keel up to carry nothing but con-

tainers, stacked in vertical cells below deck and in tiers on deck above, with the

deckhouse pushed far aft. During the longshore strike in the autumn of 1956, when

ordinary ships sat idle, McLean’s crews widened hatches and fitted the cell guides.

Nobody knew whether a stack of boxes would survive heavy weather, so before the

first voyage Tantlinger packed modelling clay into the corners of the cells; when

the ship returned, the crushed and shifted clay told them exactly how the loads had

moved, and they stiffened the design accordingly. [C5] On October 4, 1957 - the

day the Soviet Union put Sputnik into orbit, though nobody in Port Newark was

watching the sky - the Gateway City sailed for Miami and Houston carrying 226

containers, nearly four times what the Ideal X could hold. [C2] Two cranes working

her could unload her in under eight hours. [C35] The old breakbulk rhythm, a week

in port to load and a week to discharge, had been cut to a single working day. In

1960 McLean hauled down the Pan-Atlantic flag and renamed the company Sea-

Land Service. [C1] The trucking company he had sold was becoming a memory;

the trucker had become a shipowner, and the shipowner had become something the

industry did not yet have a name for.
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Boxes on the Water

For most of a decade after the Ideal X, containerisation was an American coastal

curiosity, and the rest of the shipping world was free to ignore it. The established

liner companies - the conference lines that ran scheduled services across theAtlantic

and Pacific - looked at McLean’s boxes and saw a trucker’s gimmick. Their doubts

were not foolish. A container service demanded investment at every point at once:

converted or new ships, shore cranes that did not exist, terminals that no port had

built, chassis and boxes by the thousand, and a sales force able to persuade shippers

to hand over their goods in a new way. A shipper would not use containers without

a service; a port would not build for containers without cargo; a line would not

commit ships without both. Anyone who waited for the market to prove itself first

would wait forever. The early history of the container is the history of a handful of

companies that declined to wait, each for its own reasons, each in its own waters.

McLean’s reasons were the ones already described, and through the late 1950s Sea-

Land’s predecessor Pan-Atlantic built the first network out of Port Newark. The

choice of Newark was itself a declaration. The great breakbulk port of New York

was Manhattan and Brooklyn - finger piers jammed against the city, streets too

narrow for trucks, transit sheds too small for volume, and a waterfront labour force

that regarded every labour-saving device as an existential threat. Across the kill

at Port Newark there was acreage, deep water, and marshy industrial land where a

terminal could be laid out for machines rather than men. McLean bought into it and

made it the home port of his fleet. There, within a couple of years of the first voyage,

the container acquired its characteristic piece of shore machinery. The ships’ own

gear couldwork the boxes, but slowly, and onlywithin reach of the vessel’s position;

McLean wanted a crane that could straddle the whole ship. He found his builder

in an unlikely place - Skagit Steel and Iron Works of Sedro-Woolley, Washington,

a firm whose experience was in diesel logging cranes for the timber industry. In

ninety days Skagit designed and built a prototype gantry that ran on rails along the

wharf, reached ninety feet into the air, and could land a box anywhere across the

ship’s beam. [C28] It was the ancestor of every ship-to-shore container crane in the

world, and it came from the logging woods, because the ports and the established

crane makers had not yet imagined the need.

On the other side of the continent, the second pioneer proceeded in a style as dif-

ferent from McLean’s as could be imagined. The Matson Navigation Company

had carried cargo between California and Hawaii since 1882, and it faced the same

arithmetic as everyone else, stated with unusual precision by its president, Ran-

dolph Sevier, to a congressional committee: cargo handling was nearly half the

total cost of Hawaii’s seaborne commerce, labour was more than half of cargo-

handling and vessel costs, and handling costs had risen 167 percent between 1946
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and 1961. [C14] Where McLean proceeded by nerve, Matson proceeded by study.

In 1956 it established a research department and gave it a single assignment - find

the most efficient way to move cargo to and from Hawaii - and the department an-

swered with one of the first systems-engineering studies in the shipping industry,

published in the journal Operations Research, comparing every scheme of unitisa-

tion from pallets to full containers. [C13, C46] Matson’s boxes were twenty-four

feet long, a size its analysis showed to be right for the Hawaii trade and wrong for

everywhere else, a decision that would cost it later. [C46] OnAugust 31, 1958, the

Hawaiian Merchant left San Francisco Bay with twenty of the new containers on

deck. [C46] InApril 1960 the Hawaiian Citizen, a converted freighter with cells for

436 twenty-four-foot boxes, became the first all-container ship in the Pacific, and

the first anywhere to carry refrigerated containers as a regular part of its service.

[C46] And it was for Matson, at Encinal Terminals in Alameda, that the Pacific

Coast Engineering Company built the crane the American Society of Mechanical

Engineers would later honour as a landmark of engineering: the Portainer, in ser-

vice from January 7, 1959, a high-speed dockside gantry that took ship turnaround

in the trade from three weeks to eighteen hours. [C26] By the end of 1980, cranes

of PACECO’s design were working in more than two hundred ports. [C27]

The selling of the service mattered as much as the machinery. McLean’s people

did not offer shippers a boat; they offered a door-to-door price. A manufacturer

loaded the box at his own loading dock, sealed it, and next saw it opened at the

consignee’s warehouse, with Sea-Land arranging the truck at each end and quoting

a single through rate. That was a genuinely new commercial object in American

transport, where rail, truck and ship rates were separately filed, separately regulated

and separately argued over. The container made the through movement physically

trivial; making it commercially simple took a sales organisation, and McLean’s

trucking background supplied one. By the end of the decade his ships were running

not only the Newark-Houston lane but services to Miami, to Texas Gulf ports and

to Puerto Rico, where the box would eventually transform the island’s entire trade

with the mainland.

Others probed at the edges. Seatrain Lines, which had been carrying entire rail-

road boxcars on ships since 1929, added containers to its operations; Trailer Ma-

rine Transport ran wheeled trailers on converted landing craft between Florida and

Puerto Rico; Grace Line experimented with boxes of its own dimensions on the

LatinAmerican trades. The railroads, watching freight drift toward a box that could

ride any carrier, answered with their own schemes - the New York Central’s Flexi-

Van service put truck bodies on flatcars with their rear wheels riding in a special

bogie. [C1] Each operator picked its own size: Sea-Land’s thirty-five feet, Matson’s

twenty-four, Grace’s seventeen, the railroads’ various lengths. [C1] Each equipped

its cranes and chassis to match, and each, therefore, could not easily handle any-

one else’s box. A Sea-Land crane could not lift a Matson container; a Grace box
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could not ride a Sea-Land chassis. The box was spreading, but it was spreading as

a tangle of private systems, and everyone in the industry could see that the tangle

limited what the box could become. A container was only worth owning if it could

go anywhere. A box that belonged to one ship, one crane and one stretch of coast

was a better breakbulk crate, nothing more.

The economics, meanwhile, kept proving the proposition wherever it was honestly

tried. The shippers who used the early services found their packing costs falling,

their damage claims shrinking and their pilferage losses nearly vanishing - a sealed

box did not leak cargo the way a sling load did. The operators found the ship’s

week in port collapsing into hours, and with it the economics of the whole voyage:

a containership cost more to build but carried more cargo per year because it spent

its life at sea. What the industry lacked, in the early 1960s, was not evidence. It was

agreement - on how big the box should be, how it should be lifted, andwhose fittings

would hold it down. That agreement would not come from the market, because

each company’s sunk investment pulled it toward its own standard. It would come,

improbably, from committees, and the fight inside those committees was as hard as

anything on the waterfront.
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The Corner Fitting

Every revolution has a part so small that it disappears into the machinery, and in

the container revolution the part is a steel casting roughly the size of a man’s two

fists, welded into each of the eight corners of the box. The corner fitting is the

container’s handshake with the world. Everything that has ever gripped a container

- the spreader of a dockside crane, the twistlock of a ship’s deck, the pin of a truck

chassis, the locking cone of a railcar, the arms of a straddle carrier - takes hold of

the same oblong holes cast into those eight blocks of steel. The box itself is simple.

The corners are what make it a system.

The man who designed them was Keith W. Tantlinger, and his role in the story is

the standing refutation of the lone-inventor myth. Tantlinger was a trailer engineer

from Spokane, Washington, working for Brown Trailer Company of Toledo when

McLean came ordering boxes in 1955, and he joined Pan-Atlantic as vice-president

of engineering because the problem McLean posed - stack loaded trailer bodies on

a ship, safely, many layers high - was the kind of mechanical challenge he could

not walk away from. [C23] Where McLean supplied the economic insight and the

nerve, Tantlinger and his team supplied the thousand answers without which the

insight stayed a pipe dream. Marc Levinson, the historian of containerisation, put it

plainly decades later: the scale of modern container shipping would not have been

possible without Tantlinger’s innovations. [C23]

The problems arrived in sequence, and each one’s solution became part of the per-

manent anatomy of the trade. The first was lifting. A loaded box weighing twenty

tons could not be hooked with chains at four points by men standing on it - too slow,

too dangerous, too much like the breakbulk world the whole scheme existed to es-

cape. Tantlinger’s answer was to put the attachment point into the box itself: a steel

corner casting with holes shaped so that a crane’s spreader frame could seat itself

automatically and lock with quarter-turn lugs, one man in a cab doing in seconds

what a sling gang did in minutes. The second problem was stacking. Boxes in a

ship’s hold had to bear the weight of the tiers above them, through the corner posts,

without crushing, and had to be prevented from walking sideways in a seaway. The

corner fittings solve both: castings on the top corners receive the locking cones of

the box above, castings on the bottom corners lock down to the ship, and the load

path runs corner to corner through the posts, which is why a container’s strength

lives in its frame and corners rather than in its walls. The third problem was lock-

ing the stack together, and the device Tantlinger designed for it gave the industry its

most famous small word: the twistlock, a double-ended lug dropped into the fitting

of one box and the fitting of the next, secured with the turn of a handle. [C23, C24]

The same lock fastened a box to a truck chassis and to a railcar, so that the box, and

only the box, moved between road, rail and sea.
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The fourth problemwas the ship. TheGatewayCity conversions of 1957 introduced

the cellular hold: vertical steel guides welded into the hold in the plan-view pattern

of the boxes, so that a crane could drop a container into its cell and the guides would

hold it against the ship’s motion without any further lashing below deck. Tantlinger

tested the concept before trusting it, packing modelling clay into the corners of the

cells on an early voyage and reading the crushed impressions when the ship came

home, a low-technology instrument that told him exactly how the loads shifted at

sea. [C5] The layout that emerged from those conversions - deckhouse far aft, open

holds with cell guides forward, boxes stacked on the hatch covers above - is still the

silhouette of every containership afloat. Even the box’s skin bore his mark. The first

Sea-Land containers were aluminium, and the roof sheet was only a thirty-second

of an inch thick; sceptical shipyard men refused to believe it would carry weight

until Tantlinger, at the delivery inspection, climbed up and jumped on it. [C3] The

riveted structure held, as he had promised it would.

The geometry of the system carries the same fingerprints. A standard twenty-foot

container is not, in fact, twenty feet long; it is nineteen feet ten and a half inches,

a deliberate shortfall that lets two of them sit end to end in a forty-foot cell or on

a forty-foot chassis with room for the fittings between. [C22] The eight-foot width

and original eight-foot height came down from American highway law rather than

from naval architecture, which is why the box that conquered the world’s oceans

is dimensioned by the clearances of the Eisenhower-era interstate. And the ratings

stamped on every door - maximum gross weight, stacking load, racking load - trans-

late Tantlinger’s structural logic into rules a dockworker in any country can apply

without knowing a word of engineering: load through the corners, never through

the panels; the stack is a column, and the columnmust stay straight. On deck, where

there are no cell guides, the discipline is maintained by the same fittings working

the other way, with twistlocks between the tiers and lashing rods to the deck, and

it is this that lets a modern ship carry its deck cargo stacked higher than its bridge

wings would once have seemed to allow.

The fitting itself was cheap - about five dollars apiece in 1961, eight to a box - but

its ownership was expensive, because McLean’s company had patented the design

and was prepared to defend it. [C1, C24] Through the late 1950s every rival line

and trailer builder was forced to invent around the Sea-Land corner, and the result

was the practical absurdity described in the last chapter: boxes that could not be

lifted by each other’s cranes or ride on each other’s wheels. The industry could

have fought over that ground for a generation. That it did not is owed to a decision

Tantlinger himself argued for and McLean accepted: in the early 1960s the patents

were relinquished for industry-wide use, and the corner fitting became common

property. [C21, C23] It was the single most consequential act of technical generos-

ity in the history of freight transport. With the fittings free, anyone could build

boxes, cranes, chassis and ships to a shared interface, and the standardisation com-
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mittees described in the next chapter had a foundation to build on. Tantlinger went

on to executive posts at Fruehauf, the great trailer maker, and at the Rohr aerospace

company, then to his own consulting practice; in 2009 the National Academy of

Sciences gave him the Gibbs Brothers Medal for naval architecture and marine en-

gineering. [C23] He died in California in 2011, at ninety-two, having watched the

corner fitting become one of the most replicated manufactured objects on earth -

cast by the tens of millions, identical on every continent, and noticed by almost no

one, which was precisely its triumph.
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The Battle of the Boxes

The standard container - eight feet wide, twenty or forty feet long, identical in Lagos

and Rotterdam and Yokohama - feels like one of those artefacts, like the railway

gauge or the screw thread, that must always have been settled. It was settled, in

fact, between 1958 and 1968, in a decade of committee warfare that the participants

remembered with no fondness whatever, and its outcome was not the victory of the

best box but the victory of an agreement, which is a different thing.

The fight began because the pioneers had each built a private world. Sea-Land’s

boxes were thirty-five feet long, a length dictated by the highway rules of the east-

ern states where McLean’s trucks ran. Matson’s were twenty-four feet, chosen for

the Hawaii trade. Grace Line had seventeen-foot boxes; the railroads had lengths

of their own. A Maritime Administration survey in 1956 had counted nine firms

pursuing nine different approaches to unitised cargo, and by the end of the decade

the numbers had not converged. [C14] The costs of the chaos were concrete: a

port investing in cranes had to pick whose boxes its cranes would fit; a shipper

buying containers was buying into one carrier’s system; a railroad handling several

lines’ boxes needed a different locking arrangement for each. The efficiencies of

interchange - the whole point of the exercise - stopped at each company’s fence.

The unlikely standard-bearer was Herbert Hall, a retired Alcoa engineer who had

been struck, in 1957, by the idea that containers could follow an arithmetic series,

and who gave the presentation to an engineering society that set the formal process

going. [C1] The process was theAmerican StandardsAssociation’s MH-5 commit-

tee, and its proceedings from 1958 to 1961 were a war of attrition among trucking

lines, railroads, ship lines, trailer builders and the Maritime Administration, each

defending its sunk costs. The record of a single task-force meeting on September

16, 1959, conveys the flavour: the dimensions subcommittee, meeting without di-

rection from its parent, voted out the 12-, 17-, 24- and 35-foot lengths - the lengths,

that is, of Grace, Matson and Sea-Land - and proposed 13¼- and 26½-foot boxes

as western regional standards, the odd fractions reflecting the states’ truck-length

limits rather than any logic of the sea. [C1, C22] Hall countered with his preferred

numbers: 10, 20, 30 and 40 feet, lengths in clean relation to one another, so that a

forty-foot cell or chassis could carry one forty, two twenties - a true twenty-footer

would be trimmed to nineteen feet ten and a half inches precisely so the pair would

fit - or a twenty and two tens. The first ballot collapsed in confusion; Hall reorgan-

ised the questions, stripped the construction details off the ballot, and put the plain

question of dimensions to a second vote, with the MaritimeAdministration leaning

hard behind the modular sizes. On April 14, 1961, the ASA declared 10-, 20-, 30-

and 40-foot boxes, eight feet square in section, the onlyAmerican standard contain-

ers. [C22] The Federal Maritime Board promptly announced that only ships built
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for those sizes would receive construction subsidies. [C25] The two companies that

had actually built container services, Sea-Land and Matson, found that not one of

the tens of thousands of boxes they owned conformed to the new “standard”. The

pioneers would have to write off their fleets or be frozen out of federal support, and

the bitterness of that fact ran through the industry for years.

The corner fitting was fought over just as hard, with patents standing in for sizes.

Sea-Land’s fittings were patented and defended; every rival had its own; a 1961 task

force failed to find a design that satisfied everyone. Hall’s ruling, delivered at an

MH-5 meeting in December 1961, was pragmatic: a patented fitting could become

the standard if it was in widespread use and licensed to all comers for a nominal

royalty. [C1] Tantlinger, by then chief engineer at Fruehauf, offered Fruehauf’s

newest design royalty-free; competitors objected; the eventual standard fitting, like

most committee offspring, was a blend of features chosen so that no single company

owned it. [C1] It was ugly politics and beautiful economics. Once the holes in the

corners were the same everywhere, everything else - cranes, spreaders, twistlocks,

chassis, railcars, cell guides - could be built once and used by all.

The international round replayed the whole argument with more flags. AtAmerican

urging, the International Organization for Standardization set up Technical Com-

mittee 104, which held its first meeting in New York in September 1961 with del-

egates from eleven countries and observers from fifteen more. [C1, C21] ISO’s

habits saved the process from one swamp: it standardised performance, not con-

struction, so the running quarrel between American aluminium and European steel

never had to be settled. The Europeans, whose railways owned fleets of small boxes

slightly wider than eight feet, wanted them recognised; the British, Japanese and

North Americans refused to admit a wider box into the main series; the compro-

mise of April 1963 created a “Series 2” of smaller containers that everyone knew

were doomed. [C1] In 1964 the main family - 10, 20, 30 and 40 feet - was formally

adopted as the ISO Series 1, and the corner fitting followed through meetings at

The Hague in 1965. [C12, C22] The capstone, ISO 668, classifying the Series 1

containers, appeared in 1968, the same year ports began to report their traffic in a

new unit that the standard had made thinkable: the TEU, the twenty-foot equivalent

unit, the box itself become a unit of account. [C21]

Two footnotes of the fight deserve their place because they became permanent fea-

tures. The first is the unit: once 20- and 40-foot boxes were standard, the industry

needed a common measure, and it chose the smaller one - the twenty-foot equiva-

lent unit, TEU - which ports began using in their statistics around 1970 and which

remains the yardstick of ships, ports and fleets, to the quiet confusion of every-

one who forgets that most real boxes are forty feet long and count double. The

second is the fate of the losers. The “Series 2” small boxes of the European rail-

ways, admitted as a compromise in 1963, withered within the decade, exactly as
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their opponents predicted; Sea-Land ran out its thirty-five-footers and Matson its

twenty-four-footers for years before conceding to the standard; and the Americans

later cheated upward rather than downward, developing 45-, 48- and 53-foot boxes

for purely domestic road and rail use, where the ISO writ does not run. The stan-

dard held where interchange mattered and bent where it did not - which is what a

standard is for.

In the event, the market edited the committee’s menu. The 10- and 30-foot lengths

faded; the 20 and the 40 did the world’s work, joined later by taller “high cube”

boxes and, inside North America, by 45-, 48- and 53-foot domestic equipment that

lives behind the ISO system rather than inside it. But the fight’s outcome mattered

more than its details. Astandard boxwas a bankable box: lessors could buy contain-

ers by the hundred thousand knowing every carrier could use them, ports could sink

fortunes into cranes that would never be orphaned, and shipowners could order cel-

lular vessels with confidence that the world’s cargo would fit the cells. Container-

isation’s critics later blamed the box for many things, but the box itself was only

sheet metal. The revolution was made of the agreement - and the agreement was

made, clause by clause, in committee rooms, by men who disliked one another’s

interests more than they liked the standard they jointly produced.
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PART THREE - THE PROVING
GROUND
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The Box Goes to War

The container’s first great customer was not a retailer or a manufacturer. It was the

United States Army, and the proving ground was Vietnam. The war that America

escalated from 1965 was a logistics war before it was anything else: half a million

men at the far end of a ten-thousand-mile supply line, supplied through a handful

of ports - Saigon, a river port thirty-eight miles inland; Cam Ranh Bay; Da Nang -

that were choked, pilfered and overwhelmed. Breakbulk did not merely fail there; it

failed in the way that costs lives. Ships waited weeks to discharge, cargo sat in open

yards and disappeared, spare parts arrived damaged or not at all, and the backlog at

the docks became a standing scandal of the war effort.

The failure had a face and a date. Through 1965, as the American build-up turned

Saigon’s river wharves into the busiest bottleneck in Asia, ships queued at anchor

and the military’s own investigators found cargo deteriorating in open storage, con-

signments looted between the hook and the depot, and supply officers reordering

items already sitting unfindable in the port. The military’s logistical bureaucracy,

the largest moving-goods organisation on earth, was being beaten by exactly the

disease breakbulk cargo had always carried and peacetime commerce had always

absorbed: too many pieces, too many hands, too much time.

The Army was not new to boxes. Its small steel CONEX container - “container

express”, a half-size box rated at 9,000 pounds that trucks, railcars and ordinary

ships’ gear could all handle - was a Korean War veteran, and by early 1965 the

Army and Air Force owned nearly 100,000 of them. [C18] What Vietnam added

was scale and system. Units deploying to the theatre carried their accompanying

supplies in containers: the 1st Cavalry Division moved with about 2,500 boxes,

each blazoned with the division’s yellow patch. [C18] Aviation units went further,

receiving repair parts in CONEX boxes fitted with wooden bins at Sharpe Army

Depot in California, each box shipped with punch cards indexing every line item

by stock number, quantity and position, so that a bolt or a cotter pin was never

touched by human hands between the depot shelf in California and the issue point

in Vietnam. [C20] Roughly six thousand of these prebinned containers went to the

war betweenAugust 1965 andAugust 1968. [C20] At the peak, more than 150,000

of the Army and Air Force’s 200,000 containers were in the theatre. [C18] And

when the Cam Ranh Bay depot’s construction lagged hopelessly behind the flow

of supplies in 1966, the Army Materiel Command answered with a depot in boxes:

Project YZJ, a pre-packaged sixty-day stock of 53,000 line items of repair parts,

loaded into 70 van semitrailers and 437 binned containers with all their manuals,

stock records and locator cards, which arrived on May 21, 1966, and issued 13,538

material release orders in its first ten days with fewer than 0.2 percent of requests

denied. [C18, C20] It was containerised logistics in a form so complete that the
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Army’s own historians paused to admire it.

McLean had seen the opportunity first and sold it hard: in 1966 he offered the mili-

tary a fixed price per ton for a complete package - boxes, chassis, trucks, terminals

and ships - taking the integration risk onto his own company, and Sea-Land built

and operated the containerport at Cam Ranh Bay itself. [C5]At the peak the system

was delivering about 1,200 containers a month into the war zone. [C5]

The decisive step came in 1967, when the Military Sea Transportation Service con-

tracted with Sea-Land to run commercial containerships into the war zone. [C18]

McLean’s company had begun carrying military containers to Okinawa in 1966

and extended the service to the Navy at Subic Bay; Vietnam was the test by fire.

[C18] The first ship, the Bienville, a converted C-2 carrying 226 thirty-five-foot

vans, reached Da Nang in July 1967. [C19] Her 7,221 measurement tons of cargo

were discharged in fifteen hours. [C19] A conventional freighter of the same load,

the Navy noted, would have taken five days. [C19] From then on a containership

arrived every two weeks at Da Nang and at Cam Ranh Bay, where Sea-Land had

installed its cranes on pier 4. By 1969 eight containerships worked the shuttle: the

three self-sustaining C-2s with their own cranes running from the Army’s terminal

at Oakland to Da Nang, four jumboised C-4s of 609 vans each calling at Cam Ranh,

where a towering gantry crane had been erected on a DeLong pontoon pier, and a

fast C-4 shuttling refrigerated and priority cargo from Cam Ranh to Saigon. [C19]

Acontainership turned around at Cam Ranh in less than twenty-four hours, in a port

where breakbulk ships measured their stays in weeks. [C19] Even ammunition, the

most conservative cargo in the military, went into boxes: in December 1969 and

January 1970 a self-sustaining containership moved 226 containers of ammunition

to Cam Ranh Bay and forward to Qui Nhon in a test the logisticians judged a com-

plete success. [C18]

The commercial consequences began inside the war itself. Sea-Land’s military con-

tracts turned a young company into a strategically important carrier and gave it the

cash flow to order ships, while the Army’s procurement of boxes, chassis and han-

dling gear normalised equipment that manufacturers had been building in dozens.

The standard CONEX, designed about 1950 and proven in Korea, quietly converged

toward the commercial pattern until the services were buying boxes close kin to the

ones moving on the highways. A generation of officers and port operators went

home having run the future. When the Army’s logisticians wrote up the war, they

described the containership shuttle between the West Coast and Vietnam as one of

the most advanced cargo-movement techniques in military history - an assessment

no advertising copywriter could have improved, and one every liner executive in

the world could read. [C18]

The military’s satisfaction was unanimous, in the words of the Army’s official his-

tory, and the reasons were the same ones commercial shippers would soon learn.
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[C18] Sealed boxes ended the pilferage that had bled the Saigon docks. Mechanised

handling ended the backlog. And the box imposed order on the supply line itself,

because a container with a number and a manifest could be located, prioritised and

accounted for in a way that a heap of crates in a transit shed never could. The war

also taught the industry its most lucrative accident. The ships that steamed west

full of military cargo came home nearly empty, and empty capacity is an argument

for finding cargo. From 1968 the returning ships began calling at Japan to pick up

commercial freight for the American market, and the pattern set then - Asian man-

ufactures flowing east across the Pacific in boxes - became the defining trade lane

of the container age. [C5, C44] Vietnam did not merely validate the container as

a military tool. It financed the container’s invasion of the Pacific, and it taught a

generation of shipping executives, many of whomwatched the CamRanh operation

with professional attention, that the box worked not just on the sheltered coastwise

routes of the United States but on the open oceans, at volume, under the worst con-

ditions a port could offer. When the war wound down, the ships, the cranes and the

lesson all stayed.
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Going Global

For ten years the container had been an American coastal machine, and the rest of

the world watched it the way great shipping centres watch each other’s experiments:

with interest, and from a safe distance. What carried the box onto the oceans, in the

end, was not one decision but a convergence in the middle 1960s - the standards

fight resolving toward agreement, the Vietnam proof arriving on every shipping

desk, and the economics pressing on the great liner trades, where costs rose every

year and rates were fixed by cartels that had no answer to them. In April 1966

United States Lines put the American Racer, one of four part-converted ships, onto

a weekly service carrying 140 twenty-foot containers across the Atlantic alongside

conventional cargo. [C1, C41] It was the first scheduled transatlantic container

service, and it was cautious to the point of timidity. The real declaration came a

month later. On April 23, 1966, Sea-Land’s Fairland sailed from Elizabeth, New

Jersey, with 226 thirty-five-foot containers and nothing else, and on May 3 she

arrived at Rotterdam, where her own shipboard cranes worked the boxes ashore.

[C41] She and three sisters settled into a weekly rhythm between the Port of New

York and New Jersey, Rotterdam, Bremen and Grangemouth. [C41] Ten years after

the Ideal X, containerisation had gone to sea in earnest, and Rotterdam - then four

years into its reign as the largest port in the world - had claimed its place as Europe’s

first container port. [C41]

Rotterdam’s stevedores understood faster than most that the new traffic could not

be run from a conventional breakbulk berth. Five of them, together with the Dutch

state railways, founded a dedicated company, Europe Container Terminus, and on

August 31, 1967, the ECT terminal received its first ship, Atlantic Container Line’s

Atlantic Span. [C41] ACL itself was a sign of the times: a consortium of estab-

lished European lines - Swedish, Dutch, British and French - formed to pool the

costs of the new system, its ships hybrids that carried containers in cells forward

and rolled vehicles and outsized cargo into stern ramps aft. [C81] Consortium was

the watchword of the late 1960s, because the capital sums had outgrown any sin-

gle prudent balance sheet. In Britain the great liner companies, facing the same

arithmetic, made the most consequential pooling decision of the era: P&O, Ocean

Steam Ship, British & Commonwealth and Furness Withy founded Overseas Con-

tainers Limited in 1966, first to study, then to operate container services together.

[C43] OCL’s debut was aimed not at the Atlantic but at the long Australia trade,

where distance magnified every saving the box could offer. On March 28, 1969,

the Encounter Bay - first of six 27,000-ton sisters - berthed at Fremantle’s new 12

Berth container terminal, opened the same week, its twin-lift portainer crane, built

locally by Vickers Hoskin, then the largest of its kind in the world and promptly

replicated in Melbourne, Sydney and Brisbane. [C43] Australia had been running
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its own quiet experiment since 1964, whenAssociated Steamships put the Kooringa

- often described as the world’s first purpose-built fully cellular containership - onto

the interstate run between Melbourne and Fremantle. [C43] Now the domestic pi-

oneer and the international system met at the same berth. Ships of the Encounter

Bay’s day carried about 1,300 TEU; the trade they founded now takes ships of nine

thousand. [C43]

The reception was not instant enthusiasm. Shippers, the people whose cargo paid

for everything, were slow to believe that a system born on coastal hops belonged

on deep-sea routes; the received wisdom of the mid-1960s held the container a do-

mestic tool, ill-suited to long voyages where the ocean leg dominated costs. What

converted themwas the total bill, not the ocean rate. Adoor-to-door containermove-

ment cut packing costs, cut insurance, cut damage and pilferage claims, cut the for-

warder’s fees and the weeks of capital tied up in transit, and the savings at the edges

of the voyage routinely exceeded the freight itself. Once a few large shippers ran

those numbers on the North Atlantic, the traffic snowballed, and the old liner con-

ferences - the rate-fixing cartels that had governed the trades for a century - found

themselves obliged to admit container lines, match them, or buy into them. Most

chose some version of all three.

Across the North European range, the ports now raced one another for a traffic

they could all see coming. Rotterdam had the head start; Bremerhaven, which the

Fairland had called at from the beginning, laid out container berths upriver at the

Neustadt harbour; Hamburg developed Burchardkai; Antwerp moved downriver

toward the sea. Each port knew what the box meant for the map: container ships

consolidated cargo at a few great terminals instead of scattering it among dozens

of general-cargo berths, so the range would have winners and losers, and the losers

would lose nearly everything. Britain, the greatest shipping nation of them all, was

the laggard, and its story - the death of the London and Liverpool docks and the rise

of a small Suffolk harbour called Felixstowe - belongs with the remaking of ports

in the next part of this book.

The Pacific conversion was faster still, and it ran through the back door the Vietnam

War had opened. The American military shuttles returning empty from Southeast

Asia began lifting commercial cargo in Japan from 1968, and the Japanese industry,

already the world’s most disciplined shipbuilder and hungry for the American mar-

ket, moved with characteristic speed and characteristic method. [C5] NYK had be-

gun studying containerisation in the middle of the decade; when Matson proposed

a transpacific partnership, NYK and Showa Line accepted - the alliance offered

both the technical know-how and a way to share the enormous initial investment

in ships and terminals. [C44] In August 1968 the Hakone Maru II, 752 TEU, built

by Mitsubishi at Kobe and owned jointly by NYK and Showa, entered service as

Japan’s first containership. [C44] Her improvements in hull form, engine and pro-
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peller cut the transpacific round voyage from eighty days to about thirty. [C44]

Within a few years the six great Japanese lines had formed consortia of their own,

space-chartering slots to one another and sharing terminals and agencies - a style

of co-operation between rivals that the container imposed everywhere, because no

single line could fill the ships the economics now demanded.

By the turn of the decade the pattern was set, and the transport geographers who

later mapped it could see the logic clearly. Containerisation spread along the lines

of existing trade with the United States: first the domestic American lanes and the

Caribbean, then the NorthAtlantic range, then Japan, thenAustralia. The 1968 ISO

standard had given the box its passport; the war had given the industry its proof;

the consortia had given it capital. What remained was the hardest transformation of

all, because it was not technical but human. The box had to land somewhere, and

where it landed, the old port - the finger pier, the transit shed, the ten-thousand-man

workforce, the city built around the shape-up - had to die.
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PART FOUR - PORTS REMADE
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The Death of the Old Ports

Every great port of the breakbulk age was, in essence, an employment scheme

wrapped around awarehouse. The port city existed because cargo had to be touched,

and the touching required armies of men who lived within walking distance of the

wharves, shops that fed them, pubs and hiring halls and union locals, and a munici-

pal economy that ran on the rhythm of ships in transit sheds. Manhattan’s west side,

Brooklyn’s Atlantic Basin, London’s Wapping and Rotherhithe, Liverpool’s north

docks - these were not picturesque backdrops. They were the machinery. When the

box arrived, the machinery became scrap, and the question for every port on earth

was brutally simple: do you have fifty acres of flat land behind a deep berth, or

don’t you?

New York answered first, because New York had McLean. In the mid-1950s the

Port of New York and New Jersey had more than 40,000 longshoremen in its ILA

membership, the great majority of them on the finger piers ofManhattan and Brook-

lyn, where ships docked a street away from tenements and cargo crawled through

city traffic to transit sheds the size of a city block. The container needed none of

it. What it needed was exactly what the marshy Jersey side offered at Port Newark

and Port Elizabeth: acreage for stacking, room for cranes on rails, direct highway

and rail access, and berths without a city in the way. The Port Authority of New

York and New Jersey, which had taken over Port Newark in 1948, backed the new

traffic there, and the boxes concentrated where the space was. [C35] The Manhat-

tan and Brooklyn piers did not modernise; they emptied. The membership of the

International Longshoremen’s Association in the port tells the story in three num-

bers: more than 40,000 in the mid-1950s, 19,962 in 1970, 11,800 by 1977. [C71]

The city that had been the world’s greatest general-cargo port remained a great port

- but its port was now in New Jersey, its workforce a fraction of what it had been,

and whole neighbourhoods whose existence had been justified by the shape-up had

to find another reason to be.

San Francisco answered second, and with a joke that turned out to be a prophecy. In

1960, when San Francisco was the largest port on the American west coast, its port

director, RayWatts, told a waterfront audience that containerisation would not last:

the port had handled breakbulk for fifty years and was not going to stop. Ben Nutter,

his opposite number at Oakland, the smaller port across the bay, replied that he

would happily take all the containerised cargo if San Francisco would keep the rest.

[C36] It was a deal, as Oakland’s historians like to say, for Oakland. San Francisco’s

crowded finger piers and hillsides had no room for the new machinery; Oakland

had flat filled land on the outer harbour and rail lines at the water’s edge. In 1962

Oakland handled 787,603 revenue tons, less than seven percent of it in containers;

Sea-Land came that year, Matson followed, the military built its container terminal
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for the Vietnam shuttle, and by 1968 the boxes outweighed the breakbulk. [C36,

C37] By 1972 Oakland was the second-busiest port in the United States and the

first on the West Coast. [C36] San Francisco’s waterfront became what it is today

- ferries, tourists and restaurants, a harbour for looking at.

London’s death was slower, crueller and more instructive, because it was chosen as

much as suffered. The Port of London Authority faced the same squeeze as New

York: upstream docks - London, St Katharine, Surrey, the India and Millwall, the

Royals - enclosed by the city they had built, too small for the box’s appetite for

land, served by a registered dock labour force steeped in a century of bargaining

over every ton. The PLAmade its decision early: it would concentrate investment

downstream at Tilbury, twenty-six miles toward the sea, where there was land for

container parks and ro-ro berths. [C38] The upstream docks would shrink and, one

by one, close. St Katharine and London went in the late 1960s, Surrey after them;

the India and Millwall Docks closed in 1979; the Royal Docks, the largest enclosed

water in the world, closed in 1981. [C38] London’s registered dock workforce fell

from 24,000 to 8,000 in ten years. [C38] And while the PLA husbanded Tilbury,

the trade slipped away to ports that had no legacy at all - Harwich and Dover for the

ro-ro ferries, Rotterdam and Antwerp across the water, and above all Felixstowe,

a minor Suffolk harbour whose Landguard Container Terminal opened on July 1,

1967, as Britain’s first purpose-built container terminal, and which grew up unen-

cumbered by the National Dock Labour Scheme’s registered workforce. [C40] The

national numbers show how total the conversion was: within ten years of the con-

tainer’s arrival, about four-fifths of Britain’s containerisable trade moved in boxes,

and the dockers of the old ports went home on severance terms - 15,348 in London

including Tilbury, 7,879 in Liverpool, 957 in Southampton had taken the terms by

the end of 1981. [C39] Liverpool, theAtlantic port of the empire, collapsed hardest

of all.

The afterlives of the old docksmake the scale of the abandonment visible. London’s

8,000 remaining registered dockers of 1978 dwindled further through the severance

schemes, and the 8.5 square miles of Docklands - the largest urban wasteland in

Europe - spent a decade derelict before being rebuilt from the 1980s as the office

towers of Canary Wharf and an airport in the old Royal Docks, a financial quarter

standing where the world’s greatest general-cargo port had been. Manhattan’s piers

became parks, sports facilities and riverside apartments; Brooklyn’s Atlantic Basin

became boatyards and artists’ studios. None of it was planned as replacement; the

cities simply discovered that the port, their founding industry, no longer needed

them. The docks had been where the city touched the world. The container moved

the touching somewhere else, and did not ask permission.

It would be easy to write this as the tide coming in, and the men who lived it some-

times did: Jack Dash, the great London dockers’ leader, called the death of the
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upstream docks inevitable once containerisation arrived, and said the real battle

had been to make sure workers got a share of the change. [C38] But the tide had

human hands on the sluice gates. The PLAchose Tilbury over the Royals. The Port

Authority chose Newark over Manhattan. Shipowners chose greenfield terminals

over negotiation with registered labour. Shippers chose the port with the crane over

the port with the history. The box made one kind of port worthless and another kind

indispensable; which actual cities lived and died was decided by people, in offices,

in the two decades after 1956.
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The New Harbours

The winners of the container age share a profile so consistent it reads like a speci-

fication sheet: deep water close to the open sea, hundreds of acres of flat reclaimed

or industrial land, direct motorway and rail access, and - just as important - free-

dom from the institutions of the old waterfront. Where those conditions existed, a

modest port could become a giant in a generation. The league table of world con-

tainer ports in the twenty-first century is a list of places that bet correctly on that

specification, some of them before a single container ship was on the horizon.

Port Newark and Port Elizabeth, on the New Jersey side of New York harbour,

were the prototype. The Port Authority’s marshland terminals, which the Ideal X

had made famous, grew into the principal container complex on the American East

Coast: Sea-Land’s home base, then everyone else’s, while the piers across the water

died. Oakland repeated the trick on the Pacific, parlaying flat land, the Matson and

Sea-Land terminals and the military’s Vietnam traffic into the second port of the

nation within a decade. Rotterdam, already the world’s largest general port from

1962, made itself Europe’s container capital on the strength of the Fairland’s first

call in 1966 and the Europe Container Terminus consortium that followed, then

kept moving seaward as the ships grew, out to the Maasvlakte reclamations on open

water. In Britain the winner was the port that had least to lose. Felixstowe, a small

Suffolk harbour at the mouth of the Orwell, opened the country’s first purpose-built

container terminal at Landguard in 1967, outside the old dock-labour institutions

and within easy reach of the Continent’s shipping lanes; from that standing start

it grew until, in the twenty-first century, it was handling roughly half of Britain’s

containerised trade. London, which had been the port of an empire, was reduced to

watching the boxes go elsewhere.

The purest case of the new-harbour logic is Singapore, because Singapore decided

before anyone asked. In 1966 - the year the Fairland first crossed theAtlantic, when

not one shipping line had committed a container vessel to Asian waters - the gov-

ernment of a one-year-old republic resolved to build SoutheastAsia’s first container

terminal at Tanjong Pagar. [C42] It was a wager on a technology, placed by a state

with almost nothing but its position on the world’s busiest strait. The first berth

was finished in November 1971, and on June 23, 1972, the terminal received its

first ship, the MV Nihon, carrying some three hundred containers from Rotterdam.

[C42] The wager paid out beyond any reasonable expectation: Singapore built its

whole modern economy on the chokepoint the box had made valuable, became the

world’s greatest transshipment hub - the place where boxes change ships rather than

enter a country - and in the 2020s began consolidating the entire port into a single

automated mega-terminal at Tuas designed around the box’s needs alone. [C42]

Other ports wrote versions of the same story: Busan, positioned between Japan
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and the world; Hong Kong’s Kwai Chung terminals, built on reclaimed land in the

1970s; later, the new ports of mainland China itself. In 1960 none of the world’s ten

busiest container ports existed as container ports. The entire league table of modern

maritime trade is the work of two generations.

A new kind of port traffic grew up inside the new harbours, and it deserves a word

of its own: transshipment. In the breakbulk world, cargo moved from origin port

to destination port, full stop. The box made changing ships cheap - a crane simply

lifted the container from one hull to another - and the great hubs began to specialise

in the relay. Singapore handles more boxes in transit for somewhere else than for

itself; theworld’s shipping lanes came to be organised like airline routes, with feeder

ships shuttling between the hub and smaller ports that the ocean giants no longer

visited. The hub’s monopoly was over nothing more physical than a timetable,

and it was defended with dredgers and cranes all the same. The numbers, dated

as they must be, show the result: in 2023 the Port of New York and New Jersey

handled about 7.8 million TEU, Rotterdam about 13.4 million, and Singapore about

39 million, second only to Shanghai’s 49 million. [C45] A port’s rank in that table

is, to a first approximation, a measure of how completely it had reorganised itself

around the box.

The terminal inside the fence industrialised in step. The first container yards were

worked by straddle carriers, the tall-legged machines that straddle a box and walk

off with it, and by rubber-tyred gantry cranes stacking boxes in blocks five and six

high; the quay crane’s cycle - lock on, lift, traverse, lower, release, return - became

the heartbeat of the operation, with two dozen or more boxes an hour per crane as

the standard a berth had to meet. Rotterdam’s ECT pushed the logic furthest: in

the early 1990s it opened the Delta terminal, the first major terminal built around

automated guided vehicles moving boxes between the stack and the quay with no

driver aboard. The direction was set then and has not changed since: fewer men,

bigger machines, more capital per berth, and a workforce measured in hundreds

where the breakbulk port had counted its own in tens of thousands.

The East Asian ports that now dominate the table were built versions of the same

bet. Hong Kong’s Kwai Chung terminals, raised on reclaimed land from 1970,

made the colony the container gateway to southern China long before China itself

opened; Busan, with its new harbour at the Strait of Korea, became Japan’s relay

point and then a hub in its own right; Kaohsiung did the same for Taiwan. Later

came the mainland ports described in the chapter on trade geography, built from

nothing into the largest terminals on earth. The pattern repeated so reliably that it

became a doctrine: deep water, reclaimed land, cranes first, cargo later - and the

doctrine’s failures, the overbuilt terminals that waited years for ships, are merely

less photographed. As the ships grew to their present size, the doctrine acquired an

arms-race edge: a port that could not dredge to sixteen metres, raise its cranes to
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reach twenty-three boxes across, and expand its yard faster than the ships could fill

it would be dropped from the loop services, and being dropped, once the alliances

re-draw their networks, is very hard to reverse.

What the new harbours sold, underneath the concrete, was time and certainty. A

containership earning its keep at sea could not wait for a berth, so the terminals that

won were the ones that could guarantee a ship out on the tide it came in on: cranes

in rows, boxes stacked in blocks, computers allocating every slot in the park, trucks

and trains processed by appointment. The terminal became a factory whose product

was ship-hours, and like every factory it pursued automation, scale and shift work

around the clock. That industrial logic explains both halves of the transformation

this part of the book has described. The old ports died because they could not

become factories; the new ones rose because they could. And the workforce that

had once been the port’s reason for existing was now its most negotiable input -

which is the subject of the next chapter.
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The Settlement

No group of workers in the twentieth century watched their own obsolescence ap-

proach as visibly as the longshoremen. The container was not a machine that as-

sisted a docker’s labour, like a bigger hook or a faster winch. It was a machine

whose entire purpose was to abolish the handling of cargo, and the handling of

cargo was what a docker was. Every gang on every pier could read the Ideal X’s

loading figures as easily as McLean’s accountants had. The interesting question is

not that the unions fought; it is how differently they fought, and what the different

fights bought.

The most famous bargain was struck on the American West Coast, where the In-

ternational Longshoremen’s and Warehousemen’s Union under Harry Bridges had

fought the bloodiest waterfront battles of the 1930s and emerged with a hiring hall

and a reputation for militancy. Bridges looked at the machine age and made a calcu-

lation that shocked traditionalists: the union would accept mechanisation - all of it,

containers, cranes, everything - in exchange for the employers’money. The Mech-

anization and Modernization Agreement of October 18, 1960, between the ILWU

and the Pacific Maritime Association, traded away restrictive work rules in return

for a fund of $5 million a year - $29 million over the agreement’s life to July 1966 -

to guarantee the incomes and pensions of registered men. [C70] Bridges’ reasoning

was that the machine could not be stopped, so the only question was whether the

men who were displaced would share in the savings. [C70] The West Coast bar-

gain became the model of accommodation: steady work and generous retirement

for a shrinking registered workforce, in exchange for letting the terminals mecha-

nise at their own pace. It was renewed, amended and fought over for decades, but

its principle - buy the change, don’t block it - held.

The East Coast took the other road. The International Longshoremen’sAssociation,

whose members worked theAtlantic and Gulf ports, fought the box directly: strikes

in 1968 and again in 1971, rules restricting who could stuff and strip containers near

the docks, and demands for royalty payments on every box that displaced a gang.

[C72] The ILAwon real money - container royalty funds, guaranteed annual income

provisions for registered men - but the victory had the quality of a holding action.

The guarantees were tied to a workforce whose numbers collapsed anyway, from

more than 40,000 in New York and New Jersey in the mid-1950s to under 12,000

by 1977, and the cargo simply routed around trouble: the ports with the bitterest

labour histories watched ships choose other berths. [C71] By the time of the 1977

strike the Carter White House was notably aloof, and the newspapers described the

dispute as the ocean shipping revolution’s aftermath rather than its battleground.

[C71]
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Britain fought its version inside a national institution. The registered dockers of

the National Dock Labour Scheme had legal protection that no American union

enjoyed - registered men could not simply be dismissed - so the box’s arrival turned

into a national negotiation about the price of leaving. The answer, built through the

severance schemes from 1969 onward, was in effect a funded winding-up of the old

waterfront: men took lump sums and pensions and went, and by the end of 1981 the

register had lost 15,348 men in London including Tilbury, 7,879 in Liverpool and

957 in Southampton, with similar rounds in every scheme port. [C39] The unions’

last redoubts - the rules about stuffing and stripping containers within five miles

of the docks - held up some traffic for a while, and broke on the same rock as the

ILA’s: cargo that found the rules expensive went to Felixstowe, outside the scheme,

or across the Channel. [C39] Within ten years of the container’s arrival in Britain,

four-fifths of the country’s containerisable trade was moving in boxes, and the dock

labour scheme itself was abolished in 1989. [C39]

The sharpest fights, in both America and Britain, were not over the cranes them-

selves but over jurisdiction over the box’s contents - over who stuffed and stripped

the containers. The old rules said cargo crossing a dock was dockers’work; the box

said cargo was packed at a factory hundreds of miles inland and never touched at

the port at all. The ILA’s contracts restricted container packing near the docks to

union labour, and the British registered dockers held a similar line within five miles

of the water. Both lines were litigated, evaded and finally dissolved by geography:

a box packed in Birmingham or Ohio never came within five miles of anything.

The jurisdictional battle was the union movement’s most ingenious answer to the

container, and it was also its last, because it defended work that the box had already

moved out of reach.

What the settlements bought, in the end, was time and dignity for a generation that

could not be retrained into a new industry. The M&M fund, the ILA’s guaranteed

incomes and royalty cheques, the British severance payments - all were versions

of the same instrument, an annuity paid out of the savings the machine created to

the men the machine displaced. Bridges defended the bargain in those terms to

the end of his life: the machine was coming regardless, and the choice was between

sharing in it and being run over by it. Themenwho took the cheques often described

it more bleakly. Either way, the precedent set on the waterfronts of the 1960s - that a

transforming technology could be negotiated with, at a price - became the template

that later automation debates in other industries would reach for, usually without

the waterfront’s leverage.

The accounting of all this needs care, because the raw figures - the tens of thousands

of dock jobs gone in every great port - record a catastrophe, while the economists’

findings record something more ambiguous. Studies of American ports find that

where container traffic actually grew, total local employment suffered far less than
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the dockside collapse implied, because the box brought distribution centres, freight

forwarders, trucking and rail terminals in its train: the jobs left the pier but not the

port district. [C73] That is cold comfort to a specific man with a specific union

card in 1968, and the men knew it; the settlements they extracted were, in the end,

the price of the world’s cheapest freight, paid to the people who used to be its most

expensive input. The labour question never fully left the industry - it reappears

in every round of terminal automation - but its centre of gravity moved, from the

dockside gang to the crane cab, the planning room, and eventually the software.

The pier that had been a workplace became a machine that a few dozen people

supervised.
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PART FIVE - THE MACHINE
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The Box Itself

Pick up the object itself for a moment, because everything else in this book is com-

mentary on it. A standard dry container - the box that is nine boxes in ten - is a

welded steel frame wearing a skin. The frame is eight corner posts, top and bottom

side rails, end frames and cross members; the strength lives there and in the corner

castings, and the walls between are corrugated weathering steel, thin sheet pressed

into accordion folds that give it stiffness the way a fold gives stiffness to paper. The

floor is an inch and more of hardwood or bamboo plywood on steel bearers, the

doors are two leaves of corrugated steel on locking rods that seal against a rubber

gasket, and the whole twenty-foot unit weighs a little over two tons empty and is

rated, in its modern form, to carry about twenty-eight more. It keeps out weather

and pilferers, it stacks nine high on a ship’s deck, and it is, by design, boring: no

moving parts, nothing to power, nothing to maintain that a hammer and a welder

cannot fix. A box at sea works for a dozen years or more, then sells into a second

life as storage, site offices, houses and art installations - the afterlife of the box is

an industry of its own.

Around this plainest of objects runs a quiet constitution of rules and marks. Every

box carries an eleven-character identity - a three-letter owner code, a fourth letter

for the equipment category, six digits and a check digit, governed by ISO 6346 -

stencilled on doors, sides and roof, so that a crane operator in one country and a

computer in another are always talking about the same physical thing. [C78] The

International Convention for Safe Containers, concluded in 1972 and in force since

1977, requires every box travelling internationally to carry a safety approval plate

and pass periodic examinations, the maritime world’s answer to the question of

who vouches for a steel box stacked eight tiers above a sailor’s bunk. [C78] And

the family’s branches have multiplied far beyond the dry van: open-top boxes for

cargo that must be craned in, flat racks for machinery and boats, tank containers for

liquids and gases, ventilated boxes for coffee, insulated boxes, and the refrigerated

container, which is important enough to need its own chapter.

The making of boxes is one of the least known industrial migrations of the last

half century. The first containers were built where they were used - by trailer com-

panies in Ohio, shipyard suppliers in Japan, wagon works in Europe. Production

drifted steadily toward the lowest-cost heavy manufacturing: first to South Korea

andTaiwan, and then, in the 1990s, almost entirely to China, where state support and

proximity to the export trade itself created a concentration with few parallels in any

industry. [C30] According to Drewry, the sector’s standard research house, China

builds more than 96 percent of the world’s dry cargo containers and effectively all

of its refrigerated ones, and three companies dominate the trade; the largest, CIMC,

cites survey after survey ranking it first in dry, reefer and special containers alike.
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[C29, C30] The industry’s output tells the business cycle in a single series: about

2.2 million TEU of new boxes in 2023, then a record 8.1 million in 2024, when

the Red Sea diversions soaked up capacity and carriers scrambled for equipment.

[C31] Over it all sits the arithmetic of the fleet: roughly 42 million TEU of boxes

in circulation at the end of 2021, around 51 million by Drewry’s count at the end of

2023, about half of them owned not by shipping lines but by leasing companies -

Triton, Florens, Textainer, Seaco and the rest - whose whole business is the insight

of the standardisation wars made flesh: a box that anyone can use can be owned by

someone who runs no ships at all. [C32, C33]When the investment firm Brookfield

bought Triton, the largest lessor, for $13.3 billion in 2023, it was buying, in effect, a

tollbooth on world trade: millions of interchangeable steel rooms, hired out by the

day. [C34]

The manufacture itself is a study in disciplined ordinariness. Abox factory is a flow

line: weathering-steel sheet is cut and pressed into corrugations, the walls and roof

are welded to the frame in jigs, the structure is blasted and sprayed with marine

coatings, the floor goes down on its bearers, the doors go on last, and the finished

unit is tested for watertightness before it takes its serial number. A large Chinese

plant turns out a box in a matter of hours of line time, and in the boom year of 2024

the industry was producing them faster than at any time in history. What the line

produces is, in effect, two products that the industry counts differently: the physical

box, and the TEU, the unit of account. A twenty-footer is one TEU; a forty-footer -

the actual workhorse, outnumbering twenties in the world’s fleets - is two; a forty-

foot high cube, a foot taller at nine feet six, is two TEU that carry noticeably more

of the low-density cargo that fills modern trade. When the statistics say the world

fleet is about fifty million TEU, the number of actual steel boxes is little more than

half that. The industry’s two counting systems, boxes and TEU, are forever being

confused in print; the boxmakers themselves are paid in the first and their customers

think in the second.

Ownership is the box’s second life as a financial object. A shipping line has never

needed to own its boxes any more than an airline needs to own its aircraft, and for

the same reason: the asset is standard, durable and rentable. The leasing companies

buy containers by the hundred thousand from the factories and rent them to carriers

by the day, on terms from short master leases to long finance arrangements, and they

run the depots - the fenced yards near every port where boxes are stored, surveyed,

repaired and repositioned. The depot is where the system’s seams show: a box that

arrives full and leaves empty must be cleaned, graded, repaired or held for the next

booking, and a port that imports more than it exports begins, box by box, to fill

up with empties that someone must pay to move back. That someone is usually

the lessor or the line, and the cost of moving empty steel around the world is one

of the industry’s permanent headaches - a subject that returns in the chapter on the

system’s shadow side.
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The box’s plainness is the point, and it is worth pausing on why. Every other unit

of transport in history - the barrel, the bale, the crate, the wagon - belonged to a

particular cargo or a particular carrier. The ISO container belongs to everyone,

which is to say to no one: it is a standard with a serial number. A lessor in Bermuda

can own it, a Chinese factory can load it, a Danish line can carry it, a Belgian crane

can lift it, an American train can roll it, and no party in that chain needs to know or

trust any other, because the box itself guarantees the interfaces. Economists have a

name for assets like that; the dockside name is simpler. The box is the box.
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The Cold Chain

The refrigerated container deserves its own chapter because it quietly rearranged

what the world eats. A reefer, in the trade’s vocabulary, is a dry container’s insulated

cousin: walls of foam sandwiched between steel or aluminium skins, a refrigeration

machine built into the front wall, air ducts through the floor, and a socket where the

power comes from - the ship’s generators at sea, the terminal’s supply ashore, a

clip-on diesel generator on the road. Everything perishable that moves between

continents in quantity - bananas, meat, fish, berries, flowers, vaccines - now moves

this way, and the ordinary supermarket’s defiance of geography and season rests on

the machine more completely than on any other single invention since refrigeration

itself.

Refrigeration at sea was old when the box was new. The first experiments ran in

the 1870s, when ammonia and compressed-air machines were fitted to ships on the

meat trades: the Frigorifique carried an experimental cargo from Buenos Aires to

Rouen in 1877, and a few months later the Paraguay landed eighty tons of mutton

in France in perfect condition after seven months at sea. [C17] The voyage usually

counted as the turning point was the Strathleven’s, in 1880: forty tons of frozen

beef, mutton and lamb from Sydney to London, delivered sound. [C17] On that

machinery grew the great reefer fleets - ships with insulated holds that carried Ar-

gentine beef, Australian lamb and Central American bananas for three generations,

and made meat and fruit into intercontinental commodities. But the reefer ship had

a structural weakness that no insulation could fix: the cold chain broke at the ship’s

rail. Fruit waited on the wharf in the sun; meat warmed between the cold store and

the hold; every interface cost quality, and quality in a perishable is money. The in-

dustry knew the ideal precisely - an UNCTAD study of the banana trade put it in one

clause: bananas ideally require refrigeration all the time from cutting to retailing -

and could not reach it. [C17]

The refrigerated box closed the gaps, but only once ships could power boxes in

numbers. Experiments with refrigerated containers went back to the 1930s, yet the

practical threshold was crossed in the 1960s, in step with the container revolution

itself: Matson’s Hawaiian Citizen carried reefers as a regular part of its Pacific

service from 1960; a French survey in 1966 counted four lines - Matson, Sea-Land,

Grace and United States Lines - running maritime reefer containers; and Japanese

operators opened reefer container service on the Japan-USWest Coast route in 1968

as the conventional reefer ship began its long decline. [C17, C46] The box solved

the interface problem by abolishing the interface: the fruit was packed cold, stayed

sealed and cold through truck, terminal, ship and truck again, and the first hands to

touch it after the packing station were the ripening room’s at destination.
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The banana, the world’s most traded fruit and the classic reefer cargo, shows the

change at full strength. It is a demanding traveller: a living cargo that breathes,

gives off heat and ethylene, ripens on schedule and tolerates almost no error. Con-

tainerised bananas rode in boxes whose air was exchanged dozens of times an hour,

at temperatures held within a fraction of a degree, and the gain was measurable

in the only currency that matters in the fruit trade - a larger share of the shipment

arriving as top-quality fruit. UNCTAD’s 1980 study expected containerisation to

become the dominant, perhaps the only, method of banana transport to the United

States before the decade was out, and events proved the expectation modest. [C17]

What the banana did, every perishable followed. The World Bank’s contemporary

technical study described the effect in terms that go well beyond fruit: refrigerated

containers enabled countries to enter export markets that had been closed to them

ten years earlier. Seychelles could ship red snapper chilled for up to twelve days and

sell it as fresh fish at several times the frozen price; small Pacific islands built an

export trade in chilled fruit juice that had been physically impossible before; chilled

meat, which commands a premium over frozen, stopped being a regional product.

[C17] Distance had always rationed fresh food. The reefer box nearly abolished the

ration.

The trade the reefer built keeps widening. Kenyan roses cut on Monday sell in

Dutch auctions midweek; Alaskan and Norwegian salmon cross continents chilled;

the pharmaceutical industry runs some of its most demanding shipments - insulin,

biologics, and during the COVID-19 pandemic the mRNAvaccines with their strict

temperature envelopes - through the same family of controlled boxes and validated

lanes that the fruit trade pioneered. Reefers remain a small minority of box pro-

duction - about four percent of the record 2024 output, against more than ninety

percent dry vans - but they punch far above their number in value, in engineering

sophistication and in the premiums shippers will pay for certainty. [C31] A mod-

ern ultra-large containership carries hundreds of reefer plugs, and the power to feed

them; the reefer tier of the deck is, in effect, a floating cold store the size of a town’s.

The machinery matured in step. Early reefer boxes came in two breeds - “integral”

units with their own refrigeration machine, and “porthole” boxes cooled by a cen-

tral plant on the ship - and the integral unit won, because it needed no special ship:

any containership with a power point was a reefer ship in miniature. Microproces-

sor controllers arrived in the 1980s and turned the box into an instrument, holding

temperature to a precision the clip-on era never reached and raising alarms before a

failing compressor could spoil a cargo worth more than the machine; by the middle

of that decade more than half the integral fleet carried micro-electronic control, and

the fleet itself grew more than forty percent between 1983 and 1986 alone. [C17]

Later came controlled-atmosphere systems that slow a fruit’s breathing chemically,

and telemetry that lets the shipping line watch every reefer’s internal state across

the ocean in real time. The classic reefer ship, meanwhile, followed the breakbulk
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freighter into retirement: the cold cargo now rides in boxes on the same ships as

everything else, and the consumer who buys out-of-season blueberries is the unwit-

ting beneficiary of the whole chain of inventions - the ammonia machine of 1877,

the ISO corner fitting, the microprocessor, and the plain steel box that carries the

cold around the world.
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The Ship

The containership is the box’s other half - a hull whose only job is to be a moving

grid of slots - and its history since 1956 is a study in the economics of scale pursued

further than in almost any other human artefact. The Ideal X carried 58 boxes on

a tanker’s spar deck. The largest container ship afloat in early 2024, MSC’s Irina

class, is rated at 24,346 TEU on a hull 400 metres long and 61 wide. [C56] Between

those two numbers lies a sixty-eight-year arms race in steel, driven by one of the

oldest facts in shipping: the cost of the ship grows much more slowly than the

number of boxes it carries, so every extra slot is nearly pure advantage, provided

the boxes can be found to fill it.

The first generation was improvised: converted tankers and freighters with a few

hundred boxes, worked by their own gear. The Gateway City conversions of 1957

introduced the enduring anatomy - cells below deck, stacks on the hatch covers,

deckhouse aft - at 226 boxes a ship. [C2] The purpose-built cellular ships of the

later 1960s, led byAustralia’s Kooringa and then by the OCL and consortia vessels

on the Europe-Australia trade, carried about 1,300 TEU, a size that seemed to the

industry of 1969 to be close to the practical limit. [C43] It was not even the end of

the beginning. The 1970s brought the fast and the huge in sequence: Sea-Land’s

SL-7s of 1972, eight ships built for speed - a full day cut from ocean crossings, the

company’s history records - and then, after the oil shocks punished speed, a turn

toward size and economy. [C1] In the mid-1980s McLean, by then running United

States Lines, ordered twelve “Jumbo Econships” of about 4,200 TEU, betting on

fuel-efficient giants just as oil prices collapsed; the bet helped sink the company in

the bankruptcy of 1986, but the ships themselves were simply early. [C51, C52]

The governing constraint for four decades was a lock chamber in Central Amer-

ica. “Panamax” - the maximum hull that fits the original Panama Canal, about 294

metres long and 32.3 in beam, carrying roughly five thousand TEU - became a

ship-design category of its own, the largest class that could take the short cut be-

tween the oceans. The ships that exceeded it, from the late 1980s onward, accepted

confinement to the Asia-Europe and transpacific lanes in exchange for scale, and

the escalation only steepened: beams of seventeen, nineteen, then twenty-two and

twenty-three boxes wide. Maersk’s Emma Maersk, delivered in 2006, was the em-

blem of that phase - officially rated by her owner at about 11,000TEU and estimated

by the industry’s analysts at well over 15,000, a discrepancy that taught outsiders

to ask whose TEU figure they were being quoted. [C57] Her engine, a single two-

stroke diesel of some eighty megawatts, was among the largest ever built, and her

class’s success set off the final dash: Maersk’s Triple-E ships of 2013, then the

twenty-thousand-TEU barrier in 2017, then the twenty-four-thousand-TEU class

that OOCL, ONE and MSC all commissioned in the early 2020s. [C56] The canal
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answered in kind: on June 26, 2016, nine years and $5.25 billion after work be-

gan, the expanded Panama Canal opened with the transit of the COSCO Shipping

Panama, a ship of 9,400 TEU that could not have fitted through the old locks. [C58]

The new “Neopanamax” standard merely reset the bar; the largest ships had already

outgrown it.

The ships’ own anatomy stayed remarkably stable while the scale exploded, which

is the tribute paid to the Gateway City’s designers. Below deck, the cell guides

hold each box in its vertical track; on deck, the tiers are locked corner to corner

with twistlocks and braced with lashing rods; the deckhouse sits aft with the bridge

raised high enough to see over the stacks; and the hull is, in essence, a long open

box-section girder whose torsional strength engineers have had to fight for as the

openings grew wider. The crew, meanwhile, did not scale at all: a ship carrying

twenty-four thousand TEU goes to sea with a company of about two dozen men

and women, fewer than a breakbulk freighter of the 1950s carried to move a small

fraction of the cargo. The labour of the sea per ton of trade has fallen even faster

than the labour of the dock.

Neither did the building of the ships stay where it began. The first conversions were

American; the cellular ships of the 1960s and 1970s were substantially European

and Japanese; then the industry migrated with the rest of heavy shipbuilding, first

decisively to South Korea - whose yards at Ulsan, Geoje and Okpo built most of the

giants of the 1990s and 2000s - and then, in the 2010s, increasingly to China, whose

state-backed yards took the largest share of the orderbook for the mega-ships of the

2020s. A visitor walking the orderbook of any recent year reads a map of industrial

power: the boxes are Chinese, the ships are increasingly Chinese, and the cargo is

mostly Chinese exports; the flags and the owners are the cosmopolitan remainder.

The engine room of the story is fuel. A containership’s thirst rises steeply with

speed - the physics of pushing a hull through water punishes every extra knot - and

the industry’s speed history tracks the oil price like a shadow. The SL-7s’ dash for

33-knot service died with expensive oil; the great ships of the 2000s cruised at 22

to 25 knots; and when bunker prices quadrupled from about $220 a tonne at the

start of 2007 to more than $700 in mid-2008, the lines discovered slow steaming:

schedules rebuilt around 18 knots or less, an extra ship added to each loop to keep

weekly frequency, and fuel savings on the order of thirty percent on major routes,

with emissions falling in step. [C68] What began as a crisis measure outlasted the

crisis, because the arithmetic was too good to abandon - and because slower ships

absorbed capacity in an industry that chronically builds too many of them.

Scale’s ledger has a debit side, and the industry keeps being reminded of it. The

giants demand deep water, long cranes and terminals that can absorb four thousand

box moves from a single call; they concentrate cargo so completely that a single

casualty or blockage - a ship aground in the Suez Canal, as the world learned in
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2021 - becomes a global event; and their economics collapse the moment the boxes

run short, which is why the industry’s history is punctuated by rate wars fought to

fill them. The containership is the most efficient freight machine ever built, and

also a standing wager that trade will keep growing into it. So far, across two-thirds

of a century, the wager has usually been redeemed - but the word “usually” carries

the 1986 bankruptcy of the man who started it all, and the 2016 collapse of Hanjin,

among others, inside it.
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The Rail and the Road

The container’s conquest of the sea was only half the campaign, and not the harder

half. A box that moves gloriously from Shanghai to Los Angeles and then stalls on

the dock has achieved nothing; the revolution completed itself only when the same

steel box could flow inland, unchanged, on wheels and rails that treated it as native

cargo. The inland half of the system is less photographed than the cranes, but it

is where the box spends most of its travelling life, and where some of the neatest

engineering of the whole story hides.

The road leg is the elder half - the box was, after all, a trailer body before it was

anything else - and its working part is the humble chassis, the wheeled steel frame

that a container locks onto at four corners to become legally a trailer. The chassis

looks trivial and behaves like a system: a truck arriving at a terminal exchanges

boxes in minutes, one chassis pool feeding thousands of movements a day, and the

choreography of who owns, supplies and repairs those frames has been a running

commercial quarrel inAmerican ports for half a century. The genius of the arrange-

ment remains what it was on the Houston wharf in 1956: the cargo’s unit and the

vehicle’s running gear are separate things, so the expensive part - the truck, the

driver - never waits for the cheap part, and the cheap part never travels with dead

weight.

Long before the well car, the rails had been circling the box. The railroads’ first

response to the truck had been the piggyback - the highway trailer riding a flatcar,

wheels and all - and the first container services on rails, like the NewYork Central’s

Flexi-Van, were really trailer schemes with detachable bodies. Carrying the box

itself, corner-locked to the car, was the obvious refinement, and through the 1960s

and 1970s the railroads learned to run “container on flatcar” services, including the

land-bridge movements that carried Asian cargo clear across the United States by

rail instead of around it through the Panama Canal. But the flatcar carried the box

high and singly, and on a railway the air above the train is precious. The well car

solved the geometry that the flatcar could not.

The rail leg required an invention of its own, because the box collided with the

physics of the railway: a container on an ordinary flatcar rides high, and in much of

the world the loading gauge - the envelope of tunnels, bridges and wires - refuses

it. The American answer became one of the great uncelebrated machines of freight

transport: the well car, a wagon whose floor drops to a few feet above the rails so

that two boxes can ride one above the other. Southern Pacific had experimented

with a heavy double-stack platform as early as 1974, but the service that proved the

concept was American President Lines’ stacktrain of 1984, run with the railroads

on dedicated trains of articulated well cars. [C69] APL’s salesmanship matched
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its engineering: to demonstrate the ride quality, the company railed a formally set

dinner table, crystal and all, across the country and invited the sceptics to inspect

the unbroken glasses. [C69] The doubters had argued that the boxes could not take

the buffeting; the table said otherwise. Double-stack trains, two miles long and

two boxes high, went on to carry roughly seventy percent of American intermodal

freight, binding the ports of Los Angeles, Long Beach, Oakland, Seattle and New

York to the interior in a land bridge that the boxmade possible and the well car made

cheap. [C69] Elsewhere the railway adapted differently: Europe, fenced in by its

gauges, runs single-stack trains and leans heavily on its rivers - the Rhine barge

fleet shuttling containers between Rotterdam and the German interior is a container

system on water twice over - while China built high-volume rail corridors to its

interior and, in the 2010s, promoted container trains all the way to Europe as a

strategic corridor between the sea lanes.

China added the newest inland chapter. As its manufacturing spread beyond the

coastal deltas, the state promoted container rail corridors to the interior and, from

the 2010s, block trains clear through to Europe - the “China Railway Express” ser-

vices that run the box overland through Kazakhstan and Russia in about half the

sea voyage’s time at several times its cost, a middle option between ship and air-

craft whose volumes surged whenever the sea lanes were disrupted. The trains

did not displace the ship; the economics of scale forbid it. But they demonstrated

once more the box’s founding virtue: the same steel unit that left the factory gate

in Chongqing crossed two continents on three railway gauges without its contents

ever being touched.

Around these moving legs grew the fixed inland anatomy of the system: the con-

tainer freight station and the inland depot, or “dry port”. Not every cargo is factory-

sealed at origin; smaller shippers bring goods to a freight station near the port, where

consolidators pack many consignments into one box, and at destination the boxmay

be stripped at a similar station rather than at the consignee’s door. The inland depot

goes further, performing the port’s functions - customs clearance, storage, empty-

box handling - a hundred miles from salt water, so that a factory in the Midlands

or the Punjab or the American Midwest effectively has a berth of its own. When

the whole apparatus works, the geography of trade stops matching the geography

of coastline: any town with a rail siding or a motorway junction is, for commercial

purposes, a port.

With the inland legs in place, the box completed its deepest transformation: it abol-

ished the port as the boundary of the transport system. A container movement is

booked door to door, and the ship, the truck and the train are merely the instru-

ments through which the box performs its single uninterrupted act of custody. The

old freight world had been a relay race of hand-offs, each one a negotiation, a risk

and a bill. The box turned it into a pipeline. That is why the economists who try
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to measure the container’s effect do not measure ships; they measure the cost of

moving goods between factories and shops - and that is the subject of the next part

of this book.
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PART SIX - THE BUSINESS
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The Lines

The companies that carry the world’s boxes are household names nowhere and gi-

ants everywhere. Acontainer line is an odd business: it owns or charters fleets worth

billions, operates on margins that swing from famine to bonanza, sells a product -

a slot for a box between two ports - that is as close to a commodity as any service

can be, and competes simultaneously on price, frequency and coverage in trades

where every rival must also be a partner, because no single line can fill the ships the

economics demand. The roster has turned over repeatedly in sixty years, and the

turnover is the story: the box punishes hesitation, rewards scale, and periodically

buries the proud.

The first dynasty was McLean’s own, and its arc is a parable of the industry. Sea-

Land dominated the pioneering decades, passed to the tobacco conglomerate R.J.

Reynolds in 1969, then to the railroad CSX in 1986, and was sold in 1999 to A.P.

Moller-Maersk, the Danish line that had entered the container trades in the mid-

1970s and built, methodically and profitably, the largest container business in the

world. [C50] Maersk held that position for more than a quarter-century - an ex-

traordinary run in a murderously competitive trade - on the strength of disciplined

fleet management, global agency networks and a willingness to buy distressed ri-

vals, Sea-Land’s international business and later P&ONedlloyd among them. [C50,

C53] Around the Danish giant circled the other survivors of the consolidation era:

Germany’s Hapag-Lloyd, heir to two nineteenth-century liner houses merged in

1970; France’s CMACGM, founded inMarseille on 13 September 1978 by Jacques

Saadé - an exile from Lebanon’s civil war with one ship, four employees and a sin-

gle Marseille-Beirut service - which absorbed the old state liner company CGM in

1996 and was the world’s third-largest container line by 2006; Taiwan’s Evergreen

Marine, founded on 1 September 1968 by Chang Yung-fa with a single fifteen-

year-old general cargo ship named Central Trust; the Chinese state giant COSCO,

lineal descendant of the national carrier established on 27 April 1961 whose ship

Guanghua made the People’s Republic’s first ocean voyage, which absorbed its do-

mestic rival China Shipping in February 2016, took control of Hong Kong’s OOCL

in 2018, andmarried the box to a national industrial strategy; and the Japanese lines,

whose container businesses merged in 2017 into the joint carrier ONE after decades

of consortium habit could not save them separately. [C47, C48, C49]

The line that finally took the crown was the one that had grown up outside every

establishment. Mediterranean Shipping Company began in 1970 when Gianluigi

Aponte, a Neapolitan ship’s captain, bought a single small vessel named Patricia and

ran her between Italy and Somalia. [C79] MSC’s method, sustained for fifty years,

was to be everywhere the grand lines were not - secondary trades,African and Latin

American ports, secondhand tonnage bought cheaply - and to reinvest rather than
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distribute, compounding quietly under family ownership with no quarterly accounts

to defend. When the pandemic boom came, MSC spent its windfall buying ships by

the hundred, and on January 5, 2022, Alphaliner’s ranking recorded the changing

of the guard: MSC, at 4,284,728 TEU of operated capacity, had passed Maersk,

at 4,282,840, to become the largest container line in the world. [C53] It has only

widened its lead since: by mid-2026 its operated fleet had passed 7.3 million TEU,

a record 21.5 percent share of world container capacity, surpassing the benchmark

Maersk set in 2018. [C80] The founding family’s company had grown, ship by

secondhand ship, past the heirs of McLean and the Danish state of the art alike.

Two more kinds of company round out the cast, and the box’s standardisation cre-

ated both. The first is the tonnage provider - the shipowner who owns container-

ships and charters them to the lines by the year: Seaspan, Danaos, Costamare and

their kin. Because ships and boxes are standard, a line can add capacity the way an

airline leases aircraft, and a large share of the world fleet is owned by companies

whose names appear on no box. The second is the freight forwarder and its big-

ger cousin, the logistics integrator: Kuehne + Nagel, DSV, DHL and hundreds of

smaller firms who buy slots from the lines by the thousand and sell door-to-door

movements to shippers by the box. The forwarder is the box’s retail distribution

channel - the layer that makes a standard slot usable by a firm shipping three boxes

a year. Between owner, operator, forwarder and shipper, a single container move-

ment can involve four companies and five countries before the cargo’s own buyer

and seller are counted, and the chain works because every interface in it is the same

eight corner castings.

Beneath the rankings runs the industry’s strangest institution: the alliance. Because

a weekly service on a major trade needs more ships than any one line can rationally

deploy, rivals pool vessels and sell slots on one another’s hulls - a practice that de-

scends directly from the consortia of the 1960s and from the liner conferences before

them. For two decades the trades were organised into three great alliances; the map

redrawn in February 2025 gives the current shape: Maersk and Hapag-Lloyd in the

Gemini Cooperation, MSC operating its east-west network largely alone with slot

deals, and the PremierAlliance of HMM,ONE andYangMing. [C55] The reshuffle

mattered to shippers for one measurable reason: schedule reliability, the industry’s

chronic weakness, on which Gemini publicly set a target above ninety percent - a

figure its partners reported achieving in early operation, as the partners themselves

tell it. [C55] Sceptics note that alliances are also the modern form of the rate disci-

pline the old conferences enforced by cartel; regulators on three continents watch

them accordingly. The lines’ defence is the same as it has been since 1966: the box

made ships so big that cooperation is not collusion but arithmetic.

For every line on the list there are three in the graveyard, and the graveyard is part

of the education the box administers. United States Lines, which McLean bought

52



in 1978 and sank beneath his Jumbo Econships in 1986. [C51, C52] The venerable

American President Lines and Sea-Land itself, absorbed into foreign fleets. Hanjin

Shipping of South Korea, the world’s seventh-largest carrier, which ran out of credit

in the downturn of 2016 and was refused more by its banks: on August 31 of that

year it filed for receivership with roughly five billion dollars of debt, and for weeks

theworld got a demonstration of what a shipping line actually is - some four hundred

thousand boxes and fourteen billion dollars of cargo stranded aboard ships that ports

refused to admit, crews unpaid at anchor, court proceedings in three dozen countries.

[C61] A container line is, in the end, a chain of credit and confidence stretched

across the oceans. The box made the chain possible; nothing about the box makes

it unbreakable.
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The Arithmetic

What did the box actually do to the price of moving things? The honest answer has

two halves, and both are usually told badly. The first half is the founding statistic:

loading the Ideal X cost 15.8 cents a ton against the $5.83 that conventional loading

cost in 1956, a thirty-seven-fold saving at the point where the old system’s costs had

concentrated. [C3] That figure is real, but it is a pier-side figure - the cost of lifting

cargo aboard - and the box’s publicists have inflated it ever since into claims that

shipping itself became thirty times cheaper. It did not. The second half is subtler

and larger: the container collapsed the whole fringe of costs that surrounded the

ocean leg - the transit sheds, the packing for protection against theft and handling,

the insurance loadings for damage and pilferage, the forwarder’s fees, the weeks

of inventory tied up in transit, the sheer uncertainty - and it made the ocean leg

itself steady, schedulable and cheap per box. Matson’s researchers had found that

moving goods the few feet between ship and pier accounted for nearly half of total

transport cost; the box attacked that half, and as it fell, distance itself shrank as a

cost of production. [C14] When Marc Levinson said, decades later, that shipping

costs for most seaborne goods had become an afterthought - not really a big part of

the cost of your shoes, your wine, your blouse - he was describing the end state of

a long compression, not a single number. [C23]

The business built on that compression has a notorious rhythm, and the rhythm is

the second arithmetic every student of the industry must learn. Container shipping

carries, in normal times, enormous fixed costs - ships, boxes, terminals, systems -

against revenues that swing with the world economy and with the industry’s own

habit of ordering ships in good times that arrive in bad. The conference system, the

old liner cartels that had fixed rates on the great trades since the UK-Calcutta Con-

ference of 1875, lived on into the container era under legal shelter - theUN’s Code of

Conduct for Liner Conferences, with its 40-40-20 cargo-sharing formula, was con-

cluded at Geneva in 1974 and entered into force in 1983; the United States’Shipping

Act of 1984, signed on 20 March of that year, granted filed conference agreements

a statutory exemption from antitrust law. [C74, C77] The shelter then came down

in two different ways. In America the Ocean Shipping Reform Act of 1998, effec-

tive 1 May 1999, legalised confidential individual contracts between shippers and

carriers, and public conference tariffs quietly died of irrelevance. [C75] In Europe

the conference block exemption, granted in 1986, was repealed outright in 2006

and expired in October 2008, making price-fixing conferences on EU trades simply

unlawful. [C76] What replaced the cartel was a spot and contract market of excep-

tional violence; what survives of coordination is the vessel-sharing alliance, which

pools capacity but may not set prices. The record of the past two decades reads

like a cardiogram. In 2009, for the first time since containerisation began, world
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container trade actually contracted - down nine percent, to 124 million TEU, after

two decades in which it had grown about ten percent a year, as UNCTAD recorded

- and lines burned cash on fleets ordered at the peak. [C15] Through the 2010s,

chronic overcapacity held rates at levels that made the box cheap for shippers and

ruinous for carriers: the five years before the pandemic averaged about $2,362 per

forty-foot box on Drewry’s composite index of the main trades. [C59] Then came

COVID-19, the goods-buying surge, the port congestion and the equipment short-

age, and the index went nearly vertical: $10,377 per forty-footer at the peak on

September 23, 2021, with Shanghai to Los Angeles spot rates above $11,000 and

Shanghai to New York above $14,000 - five or six times the pre-pandemic norm.

[C59] The lines’ profits in those years were the largest in the history of shipping:

Maersk alone reported $81.5 billion of revenue and $36.8 billion of EBITDA for

2022. [C54]And then, on schedule, the cycle turned: by September 2022 the index

had fallen back more than half, and within another year rates on the main lanes were

back near the old normal, with a record orderbook of new ships arriving into the

slump. [C59]

Around the headline rates sits the fine structure that shippers actually live with:

the contract rate versus the spot rate; the surcharges for fuel, currency, congestion

and peak seasons; the fees for keeping a box too long - detention and demurrage,

the industry’s most hated invoices; the “blank” sailings a line cancels to prop up

rates; the premium for a guaranteed loading when space is short. The box made

the service standard, and the standardisation cuts both ways: when the product is

identical, price is the competition, and price wars in a capital-intensive industry are

fought to the last dollar of variable cost. The lines’ answer, pursued relentlessly for

seventy years, is the theme of the preceding chapters: bigger ships to cut cost per

slot, alliances to share the risk, and lately attempts to sell reliability and door-to-

door integration as products distinct from the commoditised slot. Whether those

strategies can tame the cycle, no one knows; the cycle has outlasted every strategy

so far.

The cycle’s engine is the two-to-three-year lag between ordering a ship and receiv-

ing it. When rates boom, every line orders at once; the ships arrive together years

later, usually into the downturn their own ordering has helped create; rates collapse;

weaker lines are absorbed or fail; and the survivors’ consolidation then sets up the

next boom. The long grind of the 2010s - overcapacity, rate wars, Hanjin’s failure,

the mergers that left about ten carriers controlling the great bulk of the main-lane

trades - was the working-out of the ships ordered before 2009. The record order-

books of the pandemic years, filled when rates stood at five times normal, are the

same engine turning again. Veteran executives say the industry has a short memory;

it would be truer to say it has a long orderbook.

The last arithmetic is the one that matters most, and it belongs to the shippers and
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the world economy rather than to the lines. What is a cheap, reliable box worth?

The economists who have tried to put numbers on it find effects that dwarf most

trade policy. Bernhofen, El-Sahli and Kneller, in the most-cited study, estimate that

containerisation increased trade among the industrial countries by roughly seven

hundred percent cumulatively over twenty years - more, by their calculation, than

all the trade agreements of the era combined. [C10] Cosar and Demir, looking

at the modern lanes, find the box cuts the variable cost of shipping by a fifth or

so at typical distances, with the saving concentrated exactly where the old costs

were: in handling, not in distance. [C11] These are estimates with all the usual

qualifications, and the source companion treats them as such. But every method

of asking the question returns the same shape of answer: the box did not make the

ocean crossing a little cheaper. It made location a much weaker fact, and that is

the foundation on which the next part of this book - the remaking of the world’s

production map - is built.
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PART SEVEN - THE WORLD
REMADE
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The Geography of Trade

The deepest consequence of the box was not cheaper shipping but different geogra-

phy. When transport is expensive, production must huddle near consumption, and

every region makes most of what it uses; when transport is cheap, production can

go wherever the other costs - labour, land, materials, governance - are lowest, and

consumption can stay where it is. The container did not invent that logic, but by

driving the ocean leg and its interfaces toward negligible cost, it armed the logic at

global scale. The result, unfolded over the last third of the twentieth century and

the first of the twenty-first, was the great re-sorting of world manufacturing: the

dispersal of production across continents and the concentration of it, above all, in

East Asia.

The garment trade tells it in miniature, because garments went first and furthest.

Levinson liked the example of Manhattan: a borough that had been one of the gar-

ment centres of the world found, within a generation of the box, that it was cheaper

to cut and sew apparel in Asia and ship it to Macy’s on Herald Square than to make

it in the Garment District a dozen blocks away. [C23] What held for apparel held

for toys, footwear, furniture, electronics assembly, and eventually for much of the

complex manufacturing chain: each industry’s components moved in boxes be-

tween plants in different countries, and the finished goods moved in boxes to the

rich world’s shops. The economists’ name for the system is the global value chain;

the physical name for it is the container. A modern product’s passport is stamped

by its boxes, not by its borders.

The re-sorting came in waves, and the box rode each one without causing any of

them - the distinctionmatters. Japanwent first: its export industries of the 1960s and

1970s took the transpacific lanes the Vietnam shuttles had opened and filled them

with radios, motorcycles, cars and cameras, and Japan’s own container ports grew

with its manufactures. The four “tiger” economies - South Korea, Taiwan, Hong

Kong and Singapore - followed, each pursuing export-led growth as a deliberate act

of state, and each building container ports as instruments of that policy. China’s turn

came after 1978, when its leadership chose to open the coastal provinces to export

manufacturing, and the special economic zones beside the deep water of the Pearl

and Yangtze deltas became the fastest-growing industrial region in human history.

Vietnam and Bangladesh and others followed the same template later. In every case

the causal chain runs the same way, and it is worth stating precisely: governments

chose export-led development, firms chose to locate production where costs were

lowest, and the container made those choices physically executable at scale. The

boxwas the enabling instrument, never the author; there are countries with excellent

container ports and no manufacturing boom, and the difference is policy, not steel.
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Nowhere is the pattern written larger than in the league table of ports. In the break-

bulk age the great ports stood beside the great markets: London, New York, Liver-

pool, Rotterdam, Hamburg. In 2023, the most recent complete year in this book’s

evidence, the table was headed by Shanghai at about 49 million TEU - the world’s

busiest container port for the fourteenth consecutive year - followed by Singapore,

and then by Ningbo-Zhoushan, Shenzhen, Qingdao, Guangzhou and Busan: six of

the top seven in EastAsia, five of them in mainland China. [C45] The Chinese ports

did not exist as container ports in 1978; Shenzhen was a fishing region beside Hong

Kong when the box arrived. Their rise is the geography of the new system made

visible: production clustered in the Pearl and Yangtze deltas, and the ports grew

with it until a single Chinese city was out-lifting entire continents. UNCTAD’s Re-

view of Maritime Transport 2024 records that Asia handles about 63 percent of the

world’s container port calls. [C16] The old ports of the rich world did not vanish

- Rotterdam and Antwerp, Los Angeles and Long Beach remain giants - but they

became, increasingly, the receiving end of a system whose production heartland lay

across the ocean.

The system’s architecture is a wheel with Asian spokes and Western hubs of con-

sumption, and its most telling statistic is the imbalance inside the boxes. The ships

run west and north full of manufactures and run back carrying much less: scrap

metal, waste paper, agricultural goods, and above all empty containers being re-

turned to be filled again. The imbalance is not a flaw in the system; it is the sys-

tem’s portrait. It is the physical form of the trade deficits the container made cheap

to run, and it generates the permanent secondary traffic of empty steel that the indus-

try must pay to reposition. When the economists of the World Bank and UNCTAD

write about “south-south” trade growth and “nearshoring”, they are describing at-

tempts to redraw a map that the box drew first. The map is not finished moving

- no map of trade ever is - but its present shape, in which the world’s goods are

made in one arc ofAsia and consumed everywhere, is the box’s most consequential

drawing.
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The Invisible Infrastructure

To the consumer, the container is invisible twice over: it is never seen, and its effects

are seen everywhere and attributed to other causes. The abundance of the modern

shop - the clothing for the price of a meal, the electronics cheaper each year, the

fresh berries in February - is usually credited to technology or to trade policy in the

abstract. The box is the unglamorous mechanism underneath the abstraction, and its

consequences run through the organisation of production and retail as thoroughly

as through the ports.

Consider the factory first. Manufacturing had always been hostage to inventory:

parts and materials had to be stockpiled against unreliable supply, and the stock-

piles were capital sitting still. The box, by making long-distance freight cheap,

sealed and above all predictable, let manufacturers treat distance as a scheduling

problem rather than a risk. The just-in-time disciplines that Japanese car makers

pioneered within their home islands were extended, once the box and the schedule

were trustworthy, across oceans: components boxed at suppliers in three countries,

merged through hub ports, delivered to the assembly plant’s gate in sequence. The

container is the physical precondition of the modern multi-country supply chain, in

which a single car or phone contains the labour of a dozen jurisdictions, and each

tier of the chain knows its parts will arrive because the box’s whole system - the

sealed custody, the standard handling, the scheduled services - is engineered for

regularity. The system’s fragility when regularity fails is a later chapter’s subject;

its normal operation is the quiet miracle on which the world’s production runs.

The discipline’s logic is worth a sentence of precision, because it is so often mis-

stated. Just-in-time did not mean that parts travelled fast; it meant that parts arrived

when the schedule said they would, so that no buffer was needed against lateness.

Speed is expensive; reliability is cheap, once the system is built for it. The container

system’s contribution was exactly that reliability: a weekly sailing whose boxes are

never pilfered and rarely damaged, a port call measured in hours, a customs pre-

clearance filed while the ship is still at sea. The factory’s trust was placed not in

any shipper’s promise but in the accumulated predictability of the standard. When

executives in 2021 discovered that they had built their production on the assump-

tion of that predictability, they were discovering how completely the box had been

mistaken for a law of nature.

Then consider the shop. The great retailers of the late twentieth century were, at

bottom, import logistics companies with storefronts. Their innovation was to or-

ganise buying at continental scale - a thousand stores’ worth of a product ordered

from factories across the Pacific, moving in tens of thousands of boxes through ded-

icated import distribution centres - and to pass the logistics saving on as price. The
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container is why a big-box retailer’s economics work: the box is the interface be-

tween the Asian factory and the American or European shelf, handled perhaps half

a dozen times between them and never opened. The economists’ finding that con-

tainerisation’s trade effect exceeded the era’s tariff cuts has its consumer translation:

the box did more for the price of ordinary goods than most of what governments

did. Levinson put the consumer side simply - the box made available a profusion

of low-cost goods that would otherwise not exist at prices ordinary people could

pay - and it is only fair to record the other side of the ledger in the same breath: the

same cheapness that filled the shops emptied the garment district, the potteries, the

shipyards’ suppliers and a thousand factory towns whose work went into the boxes

and did not come back. [C23] Both are the box’s legacy, and any honest accounting

keeps them in the same column.

The meeting of the box and the barcode deserves a moment’s attention, because to-

gether they dissolved several layers of the old economy. Before them, goods moved

from maker to buyer through a chain of intermediaries - importers, wholesalers, re-

gional warehouses - each of which existed largely to manage uncertainty: uncertain

supply, uncertain quality, uncertain timing. When a retailer could order a container-

load directly from a factory, track the box across the ocean, scan its contents into a

distribution centre and cross-dock them to stores within hours of the ship’s arrival,

the intermediaries’ reasons to exist evaporated. The importer became a desk, the

wholesaler a software function, the regional warehouse a cross-dock where boxes

are opened and their contents sorted straight into outbound trucks. Much of what

business writers celebrate as retail genius is, on inspection, the competent exploita-

tion of the box and the computer together.

Underneath factory and shop alike runs the box’s third life, as data. Because ev-

ery container carries its ISO identity, and because every interface - crane, gate, ship,

train - reads that identity, the box became trackable in a way no cargo had ever been:

the shipping lines’ computers know where each unit is, and the modern freight in-

dustry’s paperwork - bookings, bills of lading, customs declarations, arrival notices

- is all organised around the container number as its primary key. The old bill of

lading described a consignment of goods; the modern one describes a box. In recent

years the industry has laboured to digitise the rest - electronic bills of lading, port

community systems, end-to-end tracking for the shipper’s own screen - and each

layer of digitisation assumes the same foundation: a standard, numbered, sealed

unit that the whole world handles identically. The information revolution in freight

is a corollary of the standardisation fought out in those committee rooms in the

1960s. The committee’s box became the computer’s box, and the computer’s box

became the shop’s shelf and the factory’s gate.
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PART EIGHT - THE LIMITS
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When the System Stops

A system optimised for flow discovers, occasionally and in public, what its opti-

misation cost. The container system carries the world’s manufactures on schedules

tuned so tightly that ships, boxes, berths and boxes’ inland legs all assume one an-

other’s punctuality. The assumptions hold in normal times, and in abnormal times

the whole tightly coupled machine exhibits the behaviour engineers expect of it:

small disturbances amplify, queues feed queues, and the failure of one link propa-

gates along all the others. The years from 2016 to 2024 supplied the world with a

course in that behaviour, taught in four lessons.

The first lesson was Hanjin’s collapse in 2016, described in the chapter on the lines:

a carrier’s failure converted, within days, into four hundred thousand stranded boxes

and a demonstration that the system’s physical flow hangs from a thread of credit.

[C61] The second lesson was the canal. On March 23, 2021, the Ever Given, a

20,000-TEU ship on the Asia-Europe run, went aground across the Suez Canal in

a sandstorm and stayed there for six days while salvage dredgers and tugs worked

her free. [C62] Through the canal passes roughly a fifth of the world’s container

trade; by the weekend before she was refloated, on March 29, the queue had grown

past three hundred and sixty ships, and Lloyd’s List estimated the value of cargo

delayed at some $9.6 billion a day. [C16, C62] The world’s factories barely noticed

a six-day interruption - that was the box’s resilience - but the image of one ship

blocking one ditch, with a measurable fraction of world trade at anchor behind her,

taught a generation of executives the phrase “chokepoint” in a way no consultant’s

deck had managed.

The third lesson was the pandemic, and it was the deep one because it was not a

single failure but the whole system ringing like a struck bell. When COVID-19 hit,

the lines cancelled sailings expecting collapse; instead the rich world’s consumers,

locked out of restaurants and holidays, bought goods at unprecedented volume. The

system met the surge with every joint already stiff: boxes stranded in the wrong

places, ports short of labour, chassis short in the streets, warehouses full. The sig-

nature image was the queue off Los Angeles and Long Beach, which grew from

nothing normal to a record 105 container ships waiting on January 7, 2022, while

Omicron took some eight hundred dockworkers off the job at the peak; the average

wait at anchor, about three days before the pandemic, stretched to a week and be-

yond. [C60] Freight rates quintupled, as the arithmetic chapter records, and shelves

and assembly lines felt the shortage half a world away. The pandemic’s lesson was

not that the system is fragile - it carried record volumes through the chaos, which is

not fragility - but that its efficiency had been purchased by stripping out slack, and

slack is what a system spends when the world stops being normal.
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The fourth lesson arrived from a direction no amount of industrial planning con-

trols. From November 2023, attacks on shipping in the Red Sea forced the industry

off the Suez route; Maersk diverted all its container ships around the Cape of Good

Hope in early January 2024, and by the following month container tonnage through

the canal had fallen by more than four-fifths, with hundreds of ships adding roughly

four thousand nautical miles to each voyage and some ten days aroundAfrica. [C16,

C63]War-risk insurance premiums rose sharply, schedules worldwide absorbed the

extra capacity, and new-box production hit a record in 2024 partly to fill the equip-

ment the detour had swallowed. [C31, C63] At the same season, drought throttled

the Panama Canal: UNCTAD recorded transits through both of the world’s great

shortcuts down by more than forty percent from their peaks. [C16] The two canals’

troubles were unrelated, which was precisely the point. The system had been built

on the assumption that the map is fixed. The map is not fixed.

Each lesson left institutional residue. The just-in-time orthodoxy, already ques-

tioned after 2011’s Japanese earthquake and Thai floods, was formally re-examined

in boardrooms after 2021: safety stock returned to fashion, “just in case” entered the

supply-chain vocabulary, and sourcing maps were redrawn with second factories in

second countries. The Ever Given’s aftermath ran for months in courts and con-

ference rooms - the ship arrested in the canal over the salvage claim, cargo owners

discovering the ancient law of general average under which they shared the cost of

the common rescue - before the canal authority settled, widened the relevant reach,

and ordered larger tugs. And the Red Sea taught the quietest lesson of all: within

months, the Cape route had been normalised into schedules, rates had absorbed it,

and the system had adapted to a world it had assumed away. Resilience, it turns out,

can itself be routinised, at a price.

The reasonable conclusion is not that the system is broken; it is that the system’s

design goal - minimum cost in normal times - is in permanent tension with resilience

in abnormal ones, and that the trade-off is made by people who can change it. After

2021, shippers held more inventory, dual-sourced, and priced resilience; after 2024,

the routes around Africa became schedulable rather than shocking. The box itself,

indifferent to all of it, keeps arriving: sealed, standard, and patient.
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The Shadow Side

Every system has the problems it was designed to create, and the container’s are as

characteristic as its triumphs. They are not scandals - most are the ordinary debris of

success - but an honest book about the box must walk around to its unphotographed

side.

Begin with the empties, the industry’s permanent migraine. Because trade in boxes

is unbalanced - Asia exports manufactures full and imports less - a large share of

all box movements is the hauling of empty steel back to where it will next be filled.

The empty container is pure cost: it occupies a slot, a chassis, a terminal bay and

a truck, and earns nothing. The industry’s answers - folding boxes tried and failed

against the standard’s rigidity, depots holding pools of empties near deficit ports,

carriers pricing backhaul cargo at whatever it will fetch - manage the problem with-

out solving it, because it is not a problem of logistics but of trade itself: the goods

do not balance, so the boxes cannot.

The empty-box problem became a public quarrel during the pandemic crunch. With

ships and terminals congested, carriers rushed boxes back toAsia empty to catch the

record headhaul rates, andAmerican exporters - farmers above all, whose soybeans,

cotton and almonds move in boxes - found themselves unable to get equipment at

any price. The Federal Maritime Commission fielded the complaints, investigated,

and admonished the carriers; the carriers answered that the boxes were where the

cargo was. Both were right, and the dispute displayed the system’s real constitution:

no one owns the problem of balance, because no one owns the boxes’whole journey.

The lessor owns the steel, the line owns the slot, the terminal owns the ground, the

trucker owns the wheels, and the empty sits at their four-way intersection.

Then there are the boxes that never arrive at all. The World Shipping Council’s

annual survey, which the industry publishes with notable candour, recorded 221

containers lost overboard in 2023 - a record low - and 576 in 2024, against a ten-

year average of 1,274; the 2025 figure, published in the Council’s 2026 update,

jumped to 1,478, of which a single incident accounted for 640. [C64] Set against

some 280 million containers transported in a year, the losses are a small fraction of

a percent - the Council is right to say so - but each lost box is debris, pollution and

occasionally a hazard to small craft, and the stack collapses that send them over the

side keep the lashing and stowage rules under permanent revision. [C64] The box’s

own numbers carry the environmental ledger further. Steel boxes last a dozen years

at sea and are scrapped or sold; the corrugated walls that make them strong make

them awkward to recycle; the afterlife market in converted containers absorbs only

a slice of the retired stock.

Security is the shadow the box cast longest after September 11, 2001. A sealed box
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is a sealed box: eight million or more arriving at American ports in a year could

not all be opened, and the possibility that one might carry a weapon of terror drove

the United States to build a pre-screening regime around the standard itself. The

Container Security Initiative, announced in January 2002 and later codified in law,

posted American customs officers at foreign ports - 47 of them by 2006 - to screen

high-risk boxes before loading, on the logic that the box must be intercepted at the

far end of the lane, not at the destination dock. [C65] The Customs Commissioner

of the day told the Senate that a port-closure scenario after a terrorist weapon could

cost the economy a trillion dollars. [C65] The box’s older misuses are less dramatic

and more routine: contraband of every kind, from narcotics to counterfeit goods,

travels in the same anonymity that protects legitimate cargo, and customs services

fight it with manifests, risk algorithms and scanners that can see through corrugated

steel - an arms race conducted, fittingly, at the corner fitting’s interface with the

crane.

The largest shadow is carbon. Shipping as a whole accounted for 2.89 percent

of global anthropogenic greenhouse-gas emissions in 2018, the reference year of

the IMO’s fourth study, and the container fleet, fast and always growing, carries

a substantial share of that. [C66] The industry’s responses so far are the ones the

earlier chapters have already met in their economic form: slow steaming, which

cut fuel burn and emissions together; larger ships, which burn less fuel per box;

and, lately, new fuels. In September 2023 Maersk named the Laura Maersk, the

first container ship built to run on methanol, and the orderbooks of the mid-2020s

filled with methanol- and LNG-capable tonnage, while the IMO’s 2023 strategy -

adopted on 7 July that year, against a 2008 baseline - committed international ship-

ping to cut its carbon intensity by at least 40 percent by 2030 and to reach net-zero

greenhouse-gas emissions “by or around, i.e. close to, 2050”, with indicative check-

points of at least 20 and 70 percent cuts in total emissions by 2030 and 2040. [C66,

C67] The strategy’s enforcement machinery, a fuel-intensity standard paired with

a greenhouse-gas pricing mechanism, was approved in draft in April 2025 but had

not been adopted as this book went to press in late 2026, with the decisive session

scheduled for 4 December of that year, subject to confirmation at the committee’s

meeting the week before; whether it holds will do much to set the price of the box’s

next half-century. [C66] The box itself is neutral in this; it will stack the batteries or

the ammonia tanks’ output as willingly as it stacked diesel-era cargo. But the tran-

sition’s cost will be paid, as all this industry’s costs eventually are, in the freight

rate - which is to say, thinly and invisibly, by everyone who buys anything.
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Conclusion: The Box at Seventy

On a rainy Thursday in April 1956 a converted oil tanker left a berth in New Jersey

carrying fifty-eight trailer bodies, and the loading of her cargo cost 15.8 cents a

ton against the $5.83 that the old method charged. [C3] This book has tried to

follow that thirty-seven-fold difference through everything it touched, because the

difference turned out to touch nearly everything: the world’s ports, its fleet, its

manufacturing map, its shops, its dinner tables, and the working lives of several

million people.

The first thread of the story is that the box was a system before it was a thing. Boxes

had gone to sea for decades before McLean; what had never existed was the inte-

grated whole - the standard corner fitting given freely to the world, the cellular ship,

the shore crane, the chassis, the through rate, the sale of a door-to-door promise in-

stead of a sea passage. The Ideal X matters because it was the first working cell

of that whole, and the committee wars of the 1960s matter because they made the

whole universal. The fitting at each corner of every box is the monument: eight

castings, owned by no one, that let a lessor in Bermuda, a factory in Guangdong, a

Danish ship, a Belgian crane and an American train cooperate without ever meet-

ing. Standardisation, usually the dullest word in economics, was here the whole

revolution.

The second thread is that the box’s savings were concentrated where the old world’s

costs were concentrated - at the interfaces, not on the ocean. Loading and handling

had been nearly half the cost of transport; the box attacked the interface between

land and sea, and then every other interface: the factory gate, the rail head, the

customs house, the shop’s back door. That is why the port, the place where the

interfaces used to be manned, bore the revolution’s brunt. The breakbulk port was

an employment scheme wrapped around a warehouse, and when the handling died,

the employment died - more than forty thousand longshoremen in New York and

New Jersey in the mid-1950s down to 11,800 by 1977, London’s registered dock-

ers wound down by severance, the pattern repeated in every port built around the

shape-up. [C71] The settlements the unions won bought time and pensions for the

displaced; they could not buy back the work, because the work had been the ineffi-

ciency. At the same time, and by the same mechanism, the box built the new map:

greenfield terminals at Newark and Oakland, Felixstowe and Tanjong Pagar, and

behind them the manufacturing geographies that cheap, sealed, scheduled boxes

made executable. Japan filled the lanes first, then the tigers, then China, whose

ports now head the world table. The garment district and the Pearl River Delta are

the same fact.

The third thread is that the system the box built is simultaneously miraculous and
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narrow. It moves some fifty million TEU of steel rooms around the planet with a

reliability that lets factories run on schedules and shops run on confidence, at a cost

per item so low that freight is an afterthought in the price of shoes. And it does this

with almost no slack: the same tight coupling that makes it cheap makes it ring like

a bell when disturbed - a bankrupt line, a ship across a canal, a pandemic, a war

- and its shadows, the empty boxes and the lost ones, the security scanner and the

carbon ledger, are the debris of the same design. The industry’s present labours,

from methanol ships to digital bills of lading, are attempts to widen a machine that

was built narrow on purpose.

Seventy years on, the box has no successor in sight. Nothing moves manufactures

across oceans more cheaply, and the artefact itself has achieved what technologies

rarely achieve: it has become invisible through success. It sits stacked beside every

motorway and railway on earth, rusting slightly, stencilled with its eleven charac-

ters, as commonplace as the screw thread and the railway gauge it resembles. The

world inside it - the world where almost anything can be made anywhere and sold

everywhere - is so familiar that it takes an effort to remember it was built, delib-

erately, by particular people: a trucker who hated waiting, an engineer who gave

his patents away, committees that quarrelled for a decade over lengths and corners,

dockers who paid the price, port authorities that bet the marshland, and the crews of

the ships that got bigger every decade. The box did not make that world inevitable.

It made it available. What was made of the availability - the factories and the ghost

piers, the cheap bananas and the stranded towns - was chosen, and is still being

chosen, by the people who use it.
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Glossary

Alliance - a capacity-sharing agreement among container lines to pool ships and

slots on joint services; unlike the old conferences, alliances may not fix prices.

Backhaul / headhaul - the weaker and stronger directions of a trade lane; the head-

haul earns the premium, the backhaul often moves at marginal cost or empty.

Blank sailing - a cancelled scheduled voyage, used by lines to manage capacity and

rates.

Breakbulk - cargo handled as separate pieces - bags, barrels, crates - rather than in

unit loads; the pre-container norm.

Cell guide - the vertical steel rails inside a containership’s hold that hold each con-

tainer in its slot without further lashing.

Chassis - the wheeled frame onto which a container locks to become a road trailer.

Conference - a cartel of liner companies fixing common rates on a trade; dominant

from 1875 until the regulatory dismantling of 1984-2008.

Container Security Initiative (CSI) - the post-2001 programme stationing US cus-

toms officers at foreign ports to pre-screen high-risk containers.

Corner fitting (corner casting) - the steel block at each of a container’s eight cor-

ners, holed to receive twistlocks and crane spreaders; the standard interface of the

whole system.

CSC plate - the safety approval plate required on internationally travelling contain-

ers by the International Convention for Safe Containers (1972).

Detention and demurrage - charges for keeping a container (detention) or occu-

pying terminal space (demurrage) beyond the free time.

Double-stack - rail transport of containers two high in well cars; introduced as

APL’s stacktrain service in 1984.

Drayage - the short road haul between port, rail terminal and warehouse.

FEU - forty-foot equivalent unit; twice a TEU.

Flag of convenience - registration of a ship under a state chosen for cost or regula-

tion rather than national connection.

Freight forwarder - an intermediary that buys capacity from carriers and sells door-

to-door movements to shippers.

General average - the ancient maritime rule by which cargo owners share the cost
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of sacrifices made to save a ship - rediscovered by Ever Given’s customers in 2021.

High cube - a container nine feet six inches high, a foot taller than the original

standard.

Intermodal - moving in one unit load across more than one mode - ship, rail, road

- without the cargo itself being handled.

Landbridge - routing maritime cargo across a continent by rail (e.g. across North

America) instead of by an all-water route.

Lessor - a company owning containers (or ships) and leasing them to carriers;

lessors own about half the world’s container fleet.

Panamax / Neopanamax - the maximum ship sizes fitting the original (pre-2016)

and expanded Panama Canal locks.

Portainer / ship-to-shore (STS) crane - the rail-mounted quayside gantry crane

that works containers between ship and dock; first built by PACECO for Matson,

in service 1959.

Reefer - a refrigerated container (or, historically, a refrigerated ship).

RTG / RMG - rubber-tyred and rail-mounted gantry cranes, the stacking cranes of

the container yard.

Slow steaming - running ships well below design speed (typically ~18 knots) to cut

fuel burn and emissions; generalised after 2007.

Spreader - the crane’s lifting frame that locks onto a container’s four top corner

fittings.

Stacktrain - a dedicated double-stack container train of articulated well cars.

Straddle carrier - a tall wheeled machine that straddles a container and carries it

around the terminal.

TEU - twenty-foot equivalent unit, the standard measure of container capacity and

traffic; a forty-foot box is two TEU.

Tonnage provider - a shipowner that charters containerships to the lines rather than

operating services.

Transshipment - transferring a container from one ship to another at an intermedi-

ate hub port on the way to its destination.

Twistlock - the double-ended locking device, turned by a handle, that joins con-

tainers to one another, to chassis and to the ship; Keith Tantlinger’s design.

ULCV - ultra-large container vessel, generally one of 18,000 TEU or more.
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Well car - a rail wagon with a dropped floor (“well”) that lets two containers ride

one above the other within the loading gauge.
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